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Preface

CURRENT Medical Diagnosis & Treatment 2024 (CMDT 2024) is the 63rd edition of this single-source reference for prac-
titioners of adult medicine in both hospital and ambulatory settings. The book emphasizes the practical features of clinical
diagnosis and patient management in all fields of internal medicine and in specialties of interest to primary care practitio-
ners and to subspecialists who provide general care.

With a growing recognition of systemic racism and other biases in institutions across our societies, including the institu-
tion of medicine (https://www.mdcalc.com/race), the editors of CMDT, with humility, have committed to a thorough
examination of our content to remove biased language, research, and recommendations. Since 2020, we have been pursuing
an ongoing, formal process of review and revision in an effort to recognize and correct biases and to promote equity in our
book and thus in the practice of medicine. While we, the editors, take this on as our responsibility, we also invite readers to
share with us any CMDT content that they find problematic or biased. Please email comments to CMDT@mbheducation.com.

We have tried to describe populations used in the studies that form the basis of the information in CMDT and use
appropriate language where we can (eg, persons of sub-Sahara African descent, rather than African Americans). We con-
tinue, however, to use terms from original sources when study populations are broad.

INTENDED AUDIENCE FOR CMDT

House officers, medical students, and all other health professions students will find the descriptions of diagnostic and
therapeutic modalities, with citations to the current literature, of everyday usefulness in patient care.

Internists, family physicians, hospitalists, nurse practitioners, physician assistants, and all primary care providers of
adult medicine will appreciate CMDT as a ready reference and refresher text. Physicians in other specialties, pharmacists,
and dentists will find the book a useful basic medical reference text. Nurses, nurse practitioners, and physician assistants
will welcome the format and scope of the book as a means of quickly referencing medical diagnosis and treatment
modalities.

Patients and their family members who seek information about the nature of specific diseases and their diagnosis and
treatment may also find this book to be a valuable resource.

NEW IN THIS EDITION OF CMDT

“Year in Review: Key Clinical Updates in CMDT 2024 highlights the many topics with significant clinical changes over
the last year, providing page numbers and reference citations for easy access
In particular, the CMDT editors wish to draw your attention to the following changes that are likely to impact your daily
clinical practice:
o Latest USPSTF recommendations for cardiovascular risk prevention
« Significant new opioid prescribing guidelines from the CDC
o Revisions clarifying the distinction between uncontrolled hypertension and hypertensive emergency
o Recommendations for the initiation and titration of treatment for chronic hypertension in pregnancy
o Latest classification of lymphomas released by the WHO
o Current treatment guidelines and medications for H pylori infection

o Clarification of the role, dosing, and potential risks of JAK inhibitors and anti-23 antibody (risankizumab) in the treat-
ment of IBD

o Revisions that underscore the growing utility of combination treatments for high LDL levels, especially among high- and
very-high-risk patients

o The WHO revision of the pathologic classification of renal cell carcinoma to assist with prognosis prediction and treat-
ment decisions

OUTSTANDING FEATURES OF CMDT

o Medical advances up to time of annual publication

o Detailed presentation of internal medicine disciplines, plus primary care topics in gynecology, obstetrics, dermatology,
ophthalmology, otolaryngology, psychiatry, neurology, toxicology, urology, geriatrics, orthopedics, women’s health,
sexual and gender minority health, preventive medicine, and palliative care

o At-a-glance format, facilitating efficient use in any practice setting
« Coverage of more than 1000 diseases and disorders

XV
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o Specific disease prevention information

o Easy access to medication dosages, with trade names indexed and updated in each annual edition

o Recent references, with unique identifiers (PubMed, PMID numbers) for rapid downloading of article abstracts and, in
some instances, full-text reference articles

E-CHAPTERS, CMDT ON ACCESSMEDICINE, & AVAILABLE APPS

Six e-chapters listed in the Table of Contents can be accessed at www.AccessMedicine.com/CMDT. These online-only
chapters (available without need for subscription) include
o Anti-Infective Chemotherapeutic & Antibiotic Agents
« Diagnostic Testing & Medical Decision Making
o Information Technology in Patient Care
o Podiatric Disorders
o Women’s Health Issues
o Appendix: Therapeutic Drug Monitoring, Laboratory Reference Intervals, & Commonly Used Blood Specimen
Collection Tubes
Institutional or individual subscriptions to AccessMedicine include full electronic access to CMDT 2024 as well as
o An expanded, dedicated media gallery
o Quick Medical Diagnosis ¢ Treatment—a concise, bulleted version of CMDT 2024
o Guide to Diagnostic Tests—for quick reference to the selection and interpretation of commonly used diagnostic
tests
o CURRENT Practice Guidelines in Primary Care—delivering concise summaries of the most relevant guidelines in
primary care
o Diagnosaurus—consisting of 1000+ differential diagnoses

CMDT 2024, QMDT, Guide to Diagnostic Tests, and Diagnosaurus are also available as individual apps for your
smartphone or tablet and can be found in the Apple App Store and Google Play.

ACKNOWLEDGMENTS

We wish to thank our authors for participating once again in the annual updating of this important book. We are especially
grateful to Christine Akamine, MD, David M. Barbour, PharmD, BCPS, Madeline B. Deutsch, MD, MPH, B. Joseph
Guglielmo, PharmD, Brian J. Jordan, MD, Raj Mitra, MD, and Niall T. Prendergast, MD, who are passing the baton this
year. We have all benefited from their clinical wisdom and commitment.

We extend our heartfelt gratitude to Eva H. Clark, MD, PhD, and to Wayne X. Shandera, MD, for coauthoring the
authoritative section on COVID-19 (SARS-CoV-2) in the Viral chapter of the print edition of CMDT and for providing
ongoing, current, and expert updates on this topic in CMDT on AccessMedicine.com.

Many students and physicians have contributed useful suggestions to this and previous editions, and we are grateful. We
continue to welcome comments and recommendations for future editions via email at CMDT@mheducation.com.

Maxine A. Papadakis, MD
Stephen J. McPhee, MD
Michael W. Rabow, MD

Kenneth R. McQuaid, MD

Monica Gandhi, MD, MPH

San Francisco, California



In Memoriam

René Salazar, MD

The Editors of CURRENT Medical Diagnosis ¢ Treatment would like to pay their respects
to René Salazar, MD, who died unexpectedly in October 2022.

For the previous 15 editions of CMDT, René coauthored Chapter 1, “Disease Prevention & Health
Promotion” with Michael Pignone, MD, Chair of the Department of Medicine (DOM) at the Dell
Medical School of the University of Texas, Austin. Theirs was a terrific partnership, with René
bringing to the chapter a strong emphasis on diversity, equity, and inclusion (DEI) in provision of
preventive services, and Mike, as a former member of the US Preventive Services Task Force,
bringing his knowledge of evidence-based preventive services recommendation formulation.
Consider a few examples of how they partnered to update the chapter: the Immunizations section
now features vaccines against HBV, herpes zoster, and COVID-19; the STD section features daily
preexposure prophylaxis (PrEP) and as-needed post-exposure prophylaxis (PEP) medication
regimens against HIV, and recommends screening for syphilis among men who have sex with
men; the Cancer Screening section now recommends low-dose CT scanning for early detection
of lung cancer among older regular smokers, and mammography among women beginning at age
45; and the Smoking, Alcohol, and Drug Use sections feature new medications for the respective
at-risk populations.

Rene was also instrumental in developing an educational program at UCSF on unconscious bias
that is being implemented widely. It is because of his initiative that CMDT is actively pursuing to
remove unconscious bias throughout the text.

The Editors of CMDT concur with the assessments of Drs. Mitch Feldman, UCSF DGIM Chief,
Meshell Johnson, Associate Chair for DEI, and Robert Wachter, DOM Chair, who wrote, “René’s
passion and generosity made the world of healthcare and graduate medical education better and
more diverse. He leaves behind a legacy of the many individuals from underrepresented back-
grounds whose careers he inspired and mentored. We are all shocked and saddened by Renés
untimely death. He was a treasured colleague and friend; we will miss him dearly”




YEAR IN REVIEW: KEY CLINICAL UPDATES IN CMDT 2024

Topic Page Number | Key New Advances Affecting Clinical Practice®

CHAPTER 1: DISEASE PREVENTION & HEALTH PROMOTION

Prevention of - The decision to initiate low-dose aspirin use for the primary prevention of CVD
Cardiovascular in adults aged 40-59 years who have a 10% or greater 10-year CVD risk should
be an individual one. Evidence indicates that the net benefit of aspirin use in this

Disease group is small. Persons who are not at increased risk for bleeding and are willing
to take low-dose aspirin daily are more likely to benefit.

« The USPSTF recommends against initiating low-dose aspirin use for the primary
prevention of CVD in adults aged 60 years or older.

US Preventive Services Task Force; Davidson KW et al. JAMA. [PMID: 35471505]

- A head-to-head trial found varenicline more effective than other pharmacologic
therapies, and all pharmacologic therapies more effective than placebo, for
smoking cessation.

Rigotti NA et al. JAMA. [PMID: 35133411]

- Several types of interventions to improve control of hypertension, including
telehealth applications, have been shown to be effective in increasing
adherence and blood pressure control.

Mikulski BS et al. Am J Prev Med. [PMID: 34963562]

Prevention + The Advisory Committee on Adult Immunization Practices recommends a 2-, 3-,

of Infectious or 4- dose primary series for all adults aged 19-59 years who have not been previ-
. ously vaccinated for or infected with hepatitis B and for patients aged 60 years or

Diseases older who are at increased risk or who wish to be vaccinated.

Centers for Disease Control and Prevention (CDC).

CHAPTER 2: COMMON SYMPTOMS

Fever & « Febrile patients admitted to a hospital with a body temperature above 39.5°C
had higher mortality and acute kidney injury events compared to patients with
less fever (38.0-38.1°C).

Marcusohn E et al. Am J Emerg Med. [PMID: 34894473]

CHAPTER 3: PREOPERATIVE EVALUATION & PERIOPERATIVE MANAGEMENT

Evaluation of the 48 « The VOCAL-Penn score predicted mortality and risk of hepatic decompensation
Patient with in surgical patients with cirrhosis and performed better than MELD-based

. . prediction tools in an external validation study.
Liver Disease Mahmud N et al. Liver Transpl. [PMID: 33788365]

Hyperthermia

Preoperative 49 + While transfusion for a hemoglobin level below 7 g/dL (70 g/L) is recommended

Hematologic in many nonsurgical patients, a meta-analysis of trials comparing transfusion
strategies suggests that a threshold of 8 g/dL (80 g/L) was associated with lower

Evaluation mortality than more restrictive thresholds in surgical patients.

Douketis JD et al. Chest. [PMID: 35964704]

CHAPTER 4: GERIATRIC DISORDERS

Depression 59 + Among those with mild cognitive impairment or mild to moderate dementia,
cognitive behavioral therapy added to usual care probably increases depression
remission and slightly reduces depression symptoms.

Orgeta V et al. Cochrane Database Syst Rev. [PMID: 35466396]

*See chapter for further details and references. (continued on following page)
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Topic Page Number | Key New Advances Affecting Clinical Practice®

CHAPTER 5: PALLIATIVE CARE & PAIN MANAGEMENT

Taxonomy of Pain + In 2022, the CDC opioid prescribing guidelines were revised with increased flex-
ibility for opioid prescriptions. Other guidelines from the National Academies of
Sciences as well as the US Pain Management Best Practices Task Force have been
published to address acute and chronic pain in the setting of the ongoing opioid crisis.

Dowell D et al. MMWR Recomm Rep. [PMID: 36327391]

Dowell D et al. N Engl J Med. [PMID: 36326116]

CHAPTER 6: DERMATOLOGIC DISORDERS

Pigmentary » Topical ruxolitinib (JAK inhibitor) is FDA-approved for the treatment of vitiligo.
Disorders Neagu N et al. ] Dermatolog Treat. [PMID: 33849384]

Psoriasis + Two additional nonsteroidal topical therapies have been approved by the FDA to
treat psoriasis: roflumilast cream 0.3% (phosphodiesterase-4 inhibitor) and tapin-
arof cream 1% (aryl hydrocarbon receptor agonist).

Lebwohl MG et al. JAMA. [PMID: 36125472]

Keam SJ. Drugs. [PMID: 35939180]

CHAPTER 7: DISORDERS OF THE EYES & LIDS

Age-Re|ated 188 - With the expiration of patents for bevacizumab, ranibizumab and aflibercept,
Macular biosimilar medications such as ranibizumab-nuna and ranibizumab-eqrn have
. received FDA approval. Long-term repeated intraocular injections must be
Degeneratlon administered in the eye clinic several times a year, if not monthly; the long-term
port delivery system with FDA-approved ranibizumab may reduce the frequency
of treatment.

Kapur M et al. Int J Retina Vitreous. [PMID: 34983660]
Koh GY et al. Trends Mol Med. [PMID: 35396185]

CHAPTER 8: OTOLARYNGOLOGY DISORDERS

Benign Nasal - There are emerging treatments using biologics, such as dupilumab, for treatment
of chronic rhinosinusitis with polyps.
Wu Qet al. Int Arch Allergy Immunol. [PMID: 34607329]

Tumors

CHAPTER 9: PULMONARY DISORDERS

Updated recommendations are for either 20-valent pneumococcal conjugate
vaccine (PCV20) alone, or sequential administration of 15-valent pneumococcal
conjugate vaccine (PCV15) and 23-valent pneumococcal polysaccharide vaccine
(PPSV23) in all adults aged 65 years or older, as well as adults with comorbidi-
ties (chronic lung disease, liver disease, or diabetes), increased risk of meningitis,
asplenia, orimmunocompromise. Some experts favor PCV20 followed by PPSV23
in patients at highest risk of invasive pneumococcal disease.

Adults who have received only PPSV23 should receive PCV20. Adults who have
received only 13-valent pneumococcal polysaccharide vaccine (PCV13) should
receive PPSV23. Healthy adults without comorbidities who have received both
PCV13 and PPSV23 are not recommended to receive further vaccination with PCV20.
Immunocompromised patients and those at high risk of fatal pneumococcal
infection should receive a single revaccination with PPSV23 5 years after the first
vaccination, regardless of age, and revaccination with PPSV23 after age 65 (at
least 5 years from the most recent dose of PPSV23).

Kobayashi M et al. MMWR Morb Mortal Wkly Rep. [PMID: 35085226]

Pneumonia 273

Pulmonary 288 - Treatment recommendations for less common nontuberculous Mycobacteria

Disease Caused b (including M chelonae, M fortuitum, M genavense, M gordonae, M malmoense,
y M simiae, and M szulgai), based primarily on case reports and case series, were

Nontuberculous published in 2022; expert consultation should be sought to determine need for

Mycobacteria treatment. .
Lange C et al. Lancet Infect Dis. [PMID: 35090639]

*See chapter for further details and references.
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Topic Page Number | Key New Advances Affecting Clinical Practice®

Tuberculosis (TB) 283 « New data established a 4-month regimen as an appropriate treatment option for
many patients with drugsusceptible pulmonary TB, with certain limitations based
on side-effect profile. The 4-month regimen includes 8 weeks of daily treatment
with rifapentine, moxifloxacin, isoniazid, and pyrazinamide, followed by 9 weeks
of daily rifapentine, moxifloxacin, and isoniazid.

+ In 2022, the WHO issued guidelines outlining abbreviated all-oral treatment
courses for multidrug-resistant TB, with 6-month or 9-month regimens including
bedaquiline, pretomanid, linezolid, and moxifloxacin.

Carr W et al. MMWR Morb Mortal Weekly. [PMID: 35202353]

CHAPTER 10: CORONARY ARTERY DISEASE, VALVULAR DISEASE, & OTHER KEY TOPICS
IN CARDIOLOGY

Chronic Stable 362 - The role of routine functional stress testing following PCl to improve patient
. . outcomes was analyzed in a randomized study of 1706 patients. There was no
Angma Pectoris difference in all-cause death, M, or hospitalization for unstable angina between
(Chronic Coronary those assigned to surveillance stress testing at 1 year following PCl or those
Syndromes) receiving standard care, strongly arguing against a role for routine stress testing in
asymptomatic patients post-PCl.
Park DW et al; POST-PCl Investigators. N Engl J Med. [PMID: 36036496]

Coronary 352 - The 2022 USPSTF Lipid Recommendations suggest statin therapy for primary

Heart Disease prevention of CVD in those aged 4075 years with one or more risk factors and a
10-year estimated CVD risk of 10% or greater.

(Atherosclerotic US Preventive Services Task Force; Mangione CM et al. JAMA. [PMID: 35997723]

CAD, Isc'hemlc 354 + Inclisiran (a small interfering RNA that goes to the liver and prevents the production

Heart Disease) of PCSK9) has been approved by the FDA; inclisiran has been studied as a
twice-yearly injection showing reduction in LDL levels.

US Preventive Services Task Force; Mangione CM et al. JAMA. [PMID: 35997723]

Rheumatic Fever 380 + A 2022 randomized study demonstrated reduced progression of latent rheumatic
heart disease with benzathine penicillin during 2 years of follow-up.
Beaton A et al. N Engl J Med. [PMID: 34767321]

CHAPTER 11: HEART FAILURE & CARDIOMYOPATHY

Heart Failure 402-403 - Patients with HF and reduced LVEF should be treated with all four life-saving
medications: beta-blockers, mineralocorticoid (aldosterone) receptor antagonists,
sacubitril/valsartan, and SGLT2 inhibitors. This combination, titrated to full tolerated
doses, with careful monitoring of kidney function and potassium, will provide the
greatest pharmacologic benefit to the majority of patients with HF with reduced
LVEF. Achieving this goal has been shown to be more effective using a systematic
approach with care pathways and frequent clinic visits.

DOACs appear to be as effective as warfarin for patients with LV thrombus.

Initiating life-saving medications during hospitalization for HF with rapid titration
after discharge may improve outcomes.

Heidenreich PA et al. ] Am Coll Cardiol. [PMID: 35379504]

McDonagh TA et al. Eur J Heart Fail. [PMID: 35083827]

CHAPTER 13: SYSTEMIC HYPERTENSION

Drug Therapy; + Amiloride, which blocks aldosterone-mediated activation of the epithelial sodium
Current channel, is useful in preventing diuretic-associated hypokalemia, and lowers
blood pressure in hyperaldosteronism and resistant hypertension. Aldosterone
Antihypertensive receptor blockers, and to a lesser extent amiloride, offer an alternative to
Agents adrenalectomy in primary hyperaldosteronism.
Kidoguchi S et al. Am J Hypertens. [PMID: 35595533]
Bourque G et al. J Clin Med. [PMID: 35268545]

*See chapter for further details and references. (continued on following page)
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CHAPTER 14: BLOOD VESSEL & LYMPHATIC DISORDERS

Occlusive Disease: ' EIAELYp] « Bypass with a saphenous vein to treat rest pain and heal ischemic foot ulcers

Tibial and provides significantly better survival and limb preservation rates than endovascu-
. lar therapies. However, endovascular therapy has similar survival and limb preser-

Pedal Arteries vation rates compared with bypass with a conduit other than saphenous vein.

Farber A et al. N Engl J Med. [PMID: 36342173]

CHAPTER 15: BLOOD DISORDERS

Acute Leukemia 526 - Blinatumomab is front-line therapy of acute lymphoblastic leukemia for older
patients and as a consolidation approach for all disease subgroups.
Advani AS et al. J Clin Oncol. [PMID: 35157496]

Chronic 527-528 « Chimeric antigen receptor T cell therapy targeting CD19 is a treatment option for
. refractory chronic lymphocytic leukemia and can result in long-lasting remissions.

LymphoFytlc Allogeneic transplantation can be potentially curative for chronic lympho-

Leukemia cytic leukemia, but this therapy has a high morbidity and mortality.

Hallek M et al. Am J Hematol. [PMID: 34625994]

Essential 518 + Ina phase 3 RCT, pegylated interferon alfa-2 was more effective in normalizing
A blood counts and reducing driver mutation burden, whereas hydroxyurea pro-
Thrombocytos IS duced more histopathologic responses. Despite these differences, both agents
did not differ in limiting thrombotic events and disease progression in high-risk
patients with essential thrombocytosis.
Mascarenhas J et al. Blood. [PMID: 35007321]

Plasma Cell 534 - The BCMA:CD3 targeting bispecific antibody teclistamab has shown activity in

Myeloma multiagent refractory disease with an overall response rate of 63% and a median
progression-free survival of approximately 11 months.

Moreau P et al. N Engl  Med. [PMID: 35661166]

Poncythemia 517 « The phase 3 RESPONSE-2 trial established the JAK1/2 inhibitor ruxolitinib,
V 10 mg twice a day, as the second-line therapy of choice for patients with
A refractory hematocrit without splenomegaly; it showed a durable 22%

improvement in control of the hematocrit.
Passamonti F et al. Lancet Haematol. [PMID: 35597252]

CHAPTER 16: DISORDERS OF HEMOSTASIS, THROMBOSIS, & ANTITHROMBOTIC THERAPY

Hemophilia A « Gene therapy for hemophilia B (etranacogene dezaparvovec) is FDA-approved.
and B Pipe SWet al. N Engl J Med. [PMID: 36812434]

Primary VTE For select patients hospitalized for COVID-19 who have an increased risk
Pr. ntion & of thromboembolism without an increased risk of bleeding, extended
eventio . prophylaxis after hospital discharge with rivaroxaban, 10 mg orally daily for
Treatment in 35 days, may be considered.
5 arnes GD et al. J Thromb Thrombolysis. : 35579732,
Severe COVID-19 B GD et al. J Thromb Thrombolysis. [PMID. ]

Thrombotic « The plasmic score can help identify patients with possible thrombotic
q q thrombocytopenic purpura (https://www.mdcalc.com/calc/10200/

Mlcroangmpathy plasmic-score-ttp).

Moosavi H et al. Transfusion. [PMID: 32588918]

CHAPTER 17: GASTROINTESTINAL DISORDERS

Acute Upper Gl « Terlipressin is FDA-approved for the treatment of hepatorenal syndrome with
acute worsening of renal function despite volume expansion with albumin.

Bleeding

*See chapter for further details and references.
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Gastroesophageal
Reflux Disease

Inflammatory

Bowel Disease

Irritable Bowel
Syndrome (IBS)

Peptic Ulcer
Disease

Ulcerative Colitis

CHAPTER 18: LIVER, BILIARY TRACT, & PANCREAS DISORDERS

Acute Hepatitis B

Acute Pancreatitis

Primary Biliary
Cholangitis

Key New Advances Affecting Clinical Practice®

As an alternative to endoscopic screening, the 2022 American College of
Gastroenterology guideline endorses a swallowable capsule-sponge to
obtain esophageal cytology for the assessment of biomarkers that predict the
presence of Barrett esophagus.

Shaheen NJ et al. Am J Gastroenterol. [PMID: 35354777]

Page Number
608
09

6

- Alginate-containing formulations may be superior to other antacids in
reducing postprandial symptoms.

- For patients with refractory symptoms without clear evidence of reflux dis-
ease, it is recommended to perform ambulatory esophageal pH testing after
stopping PPI therapy for 96 hours to determine whether significant esophageal
acid reflux is present and if the symptoms are associated with reflux episodes.

YadlapatiR et al; CGIT GERD Consensus Conference Participants. Clin Gastroenterol

Hepatol. [PMID: 35123084]

Katz PO et al. Am J Gastroenterol. [PMID: 34807007]

652

- Risankizumab, an anti-IL-23 antibody, is FDA-approved for the treatment of
moderate to severe Crohn disease.
Ferrante M et al. Lancet. [PMID: 35644155]

646

- The FDA approved tenapanor for the treatment of IBS with constipation. It is a
locally acting small molecule that inhibits the Na+/H+ exchange pump on the
apical surface of the small and large intestine, increasing fluid secretion into
the intestinal lumen.

Chang L et al. Gastroenterology. [PMID: 35738724]

627

- The FDA approved two new combination regimens for H pylori treatment
(Voquenza). These consist of vonoprazan, 20 mg, amoxicillin, 1000 mg, and
clarithromycin, 500 mg, all taken twice daily for 14 days; or vonoprazan, 20 mg
twice daily, and amoxicillin, 1000 mg three times daily for 14 days.

Argueta EA et al. Gastroenterology. [PMID: 34743914]

661

» The FDA approved upadacitinib, a once-daily small oral molecule (preferential
JAK 1 inhibitor), for the treatment of moderate to severe ulcerative colitis.
Danese S et al. Lancet. [PMID: 35644166]

+ A recombinant 3-antigen, 3-dose HBV vaccine (PreHevbrio) is at least as
immunogenic as one of the older single-antigen vaccines but has not been
compared with Heplisav-B.

Jacobson IM et al. J Clin Gastroenterol. [PMID: 35389923]

- Goal-directed therapy with moderate fluid resuscitation (a bolus of 10 mL/kg
in patients with signs of hypovolemia followed by no more than 1.5 mL/kg/
hour) may reduce the frequency of systemic inflammatory response syndrome
and organ failure in this group of patients and appears to have the greatest
benefit in patients with acute pancreatitis predicted to be mild in severity
when started within 4 hours of the patient’s arrival at the hospital.

de-Madaria E et al. N Engl J Med. [PMID: 36103415]

« Obeticholic acid is contraindicated in patients with advanced cirrhosis and
should be used in a dose of 5 mg weekly with careful monitoring in those with
nonadvanced cirrhosis.

Murillo Perez CF et al; GLOBAL PBC Study Group and the members of the UK-PBC

Consortium. Gastroenterology. [PMID: 36150526]

*See chapter for further details and references.

(continued on following page)
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CHAPTER 19: BREAST DISORDERS

HER2-Low
Expressing

Breast Cancer

« A practice-changing phase 3 trial comparing T-DXd with single-agent
chemotherapy (DESTINY-Breast04) demonstrated a significantly improved
progression-free and overall survival with T-DXd in patients whose metastatic
disease had progressed after standard chemotherapy (and endocrine therapy, if
hormone receptor-positive), leading to its FDA approval in this setting.

Modi S et al; DESTINY-Breast04 Trial Investigators. N Engl J Med. [PMID: 35665782]

CHAPTER 21: OBSTETRICS & OBSTETRIC DISORDERS

Chronic 816
Hypertension

Based on findings from the 2022 Chronic Hypertension and Pregnancy study,
the American College of Obstetricians and Gynecologists recommends
utilizing 140/90 mm Hg as the threshold for initiation or titration of medical
therapy for chronic hypertension in pregnancy, rather than the previously
recommended threshold of 160/110 mm Hg.

Tita AT et al; Chronic Hypertension and Pregnancy (CHAP) Trial Consortium. N Engl J
Med. [PMID: 35363951]

Preeclampsia- 808
Eclampsia

+ The American College of Obstetricians and Gynecologists recommends that
systolic blood pressures over 160 mm Hg be treated within 60 minutes. The use
of a semi-autonomous algorithm to treat these severe blood pressures within
60 minutes has demonstrated improved expeditious treatment.

Martin C et al. Obstet Gynecol. [PMID: 33416295]

Preterm Labor 810

« The Society for Maternal-Fetal Medicine Consult Series recommends
offering a single course of antenatal corticosteroids (two doses of 12 mg of
intramuscular betamethasone, 24 hours apart) to patients with a singleton
pregnancy between 34 0/7 and 36 6/7 weeks’ gestation who are at high risk of
preterm birth within the next 7 days and before 37 weeks of gestation.

Society for Maternal-Fetal Medicine. [PMID: 34363784]

CHAPTER 22: RHEUMATOLOGIC, IMMUNOLOGIC, & ALLERGIC DISORDERS

Polymyalgia 854
Rheumatica &

Giant Cell Arteritis

- Giant cell arteritis treatment guidelines are to initiate tocilizumab, 162 mg
subcutaneously weekly or 6 mg/kg monthly, along with glucocorticoids for all
patients with new or relapsing giant cell arteritis.

Stone JH et al. Rheumatology (Oxford). [PMID: 34718434]

CHAPTER 25: UROLOGIC DISORDERS

Acute 958-959
Epididymitis

- The sexually transmitted variety of acute epididymitis in patients under
age 35 years is treated with a single intramuscular injection of ceftriaxone,

500 mg, plus 10 days of oral doxycycline, 100 mg twice daily; in addition, any
sexual partners from the preceding 60 days must be evaluated and treated as
indicated.

+ Men who practice insertive anal intercourse receive a single intramuscular
injection of ceftriaxone, 500 mg, and 10 days of oral levofloxacin, 500 mg daily,
to cover sexually transmitted and enteric organisms. Non-sexually transmitted
forms are treated with levofloxacin, 500 mg daily for 10 days.

Centers for Disease Control and Prevention (CDC). https://www.cdc.gov/std/treatment-

guidelines/epididymitis.htm

Khastgir J. Expert Opin Pharmacother. [PMID: 35380486]

Urinary Stone 964
Disease

- Concurrent treatment of additional kidney stones at the time of ureteral
stone treatment dramatically reduces the risk of relapse.
Sorensen MD et al. N Engl J Med. [PMID: 35947709]

*See chapter for further details and references.
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CHAPTER 26: NERVOUS SYSTEM DISORDERS

Degenerative 1036
Motor Neuron
Diseases

Sodium phenylbutyrate 3 g/taurursodiol 1 g dissolved in water and given orally
once daily for 3 weeks, then twice daily thereafter, slowed functional decline and
prolonged survival compared with placebo when given within 18 months of ALS
symptom onset.

Ultrahigh dose methylcobalamin injections (50 g intramuscularly twice weekly)
slowed functional decline in a placebo-controlled randomized trial of patients
within 1 year of ALS symptom onset.

Paganoni S et al. J Neurol Neurosurg Psychiatry. [PMID: 35577511]

Oki R et al; Japan Early-Stage Trial of Ultrahigh-Dose Methylcobalamin for ALS
(JETALS) Collaborators. JAMA Neurol. [PMID: 35532908]

Myasthenia Gravis | 2

Efgartigimod is FDA-approved for acetylcholine antibody—positive myasthenia.
Efgartigimod, an antibody against the neonatal Fc receptor that inhibits IgG recy-
cling and thus reduces circulating IgG, improves motor function within 4 weeks of
administration.

Heo YA et al. Drugs. [PMID: 35179720]

CETC NI - 1016

+ A meta-analysis of 15 RCTs and six nonrandomized controlled trials concluded
that there were beneficial effects of tai chi in improving motor function, depres-
sion, balance, and functional mobility in patients with Parkinson disease.

Ferreira JJ et al. Mov Disord. [PMID: 34842303]

CHAPTER 27: PSYCHIATRIC DISORDERS

Mood Disorders 1084
(Depression &
Mania)

- The FDA has approved a rapid acting form of repetitive transcranial magnetic
stimulation that is delivered over 5 days, termed “SAINT” (Stanford Accelerated
Intelligent Neuromodulation Therapy).

Cole EJ et al. Am J Psychiatry. [PMID: 34711062]

Trauma & 1056
Stressor-Related
Disorders

Phase 2 and 3 studies of methylenedioxymethamphetamine (MDMA; known as
“ecstasy”) have shown large effect sizes and higher remission rates than prior
studies of SSRIs. The FDA has given MDMA a “breakthrough” designation for the
treatment of PTSD; however, formal approval requires further clinical studies.
Williams T et al. Cochrane Database Syst Rev. [PMID: 35234292]

CHAPTER 28: ENDOCRINE DISORDERS

Acromegaly & 112
Gigantism

» When MRI fails to demonstrate a tumor in the pituitary or surrounding bone,
CT imaging of the chest and abdomen may demonstrate an ectopic source of
growth hormone or growth hormone-releasing hormone.

Ershadinia N et al. Mayo Clin Proc. [PMID: 35120696]

Central Diabetes 111
Insipidus

- Patients with adipsic diabetes insipidus require daily administration of desmo-
pressin on a schedule determined by daily weights and frequent testing of serum
sodium concentrations.

Tomkins M et al. J Clin Endocrinol Metab. [PMID: 35771962]

Primary 1172

Aldosteronism

Finerenone is a nonsteroidal mineralocorticoid receptor antagonist with no
antiandrogenic effects. Although not formally approved for aldosteronism, it
can be used off-label for patients with eGFR of 25 mL/min/1.73 m? or greater.
The starting dose is 20 mg/dL if eGFR is greater than 60 mL/min/1.73 m?, and
10 mg/dL if eGFR is 25-60 mL/min/1.73 m2. Higher doses are expected to be
required for adequate effectiveness.

Choy KW et al. BMJ. [PMID: 35443988]

Male 1184
Hypogonadism

- Three oral capsule preparations of testosterone undecanoate (Jatenzo 158 mg,
198 mg, 237 mg; Kyzatrex 100 mg, 150 mg, 200 mg; Tlando 112.5 mg) are now
available. They are indicated for men with hypogonadism caused by structural or
genetic etiologies. The recommended starting doses are Jatenzo, 237 mg twice daily;
Kyzatrex, 200 mg twice daily; and Tlando, 225 mg twice daily; each is taken with food.

Med Lett Drugs Ther. [PMID: 36383769]

*See chapter for further details and references.

(continued on following page)
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CHAPTER 29: DIABETES MELLITUS & HYPOGLYCEMIA

Diabetes Mellitus 1205 + Teplizumab mzwv is approved for use in individuals 8 years and older who are
at high risk for type 1 diabetes (two positive antibodies and impaired glucose
tolerance). Common adverse reactions include transient decreases in white cell
and lymphocyte counts, rash, and headache.

- Infliximab, a TNF-alpha blocker, has been reported to reverse beta cell
dysfunction and induce remission of diabetes in patients with checkpoint
inhibitor-induced diabetes.

LeFevre JD et al. Am J Health Syst Pharm. [PMID: 36056809]

CHAPTER 30: LIPID DISORDERS

Treatment of ([Ts] I 1253 | « Top-line results for the CLEAR OUTCOMES study demonstrated that bempedoic

LDL Cholesterol acid reduces cardiovascular events in patients with established CVD (or at high risk
of CVD), documented statin intolerance, and LDL level of 100 mg/dL or higher.
« Long-term open-label follow-up of the FOURIER trial population demonstrated a
23% reduction in cardiovascular death with randomization to evolocumab over
5 years.
Lloyd-Jones DM et al. J Am Coll Cardiol. [PMID: 36031461]
0’Donoghue ML et al. Circulation. [PMID: 36031810]

1255 - The American College of Cardiology Expert Consensus Decision Pathway endorsed
an LDL level of less than 55 mg/dL in very high-risk patients; this aggressive recom-
mendation is the forerunner of the next multi-specialty guideline update and will
almost certainly become the new standard in the field for very high-risk patients.

Lloyd-Jones DM et al. J Am Coll Cardiol. [PMID: 36031461]

O’Donoghue ML et al. Circulation. [PMID: 36031810]

CHAPTER 31: NUTRITION, NUTRITIONAL DISORDERS & OBESITY

In a meta-analysis of eight RCTs, semaglutide is associated with a 10.76% greater
mean total body weight loss than placebo. In light of its greater efficacy in reduc-
ing total body weight, a 2022 American Gastroenterological Association guideline
endorses the use of semaglutide over other anti-obesity medications.

Obesity

« In a propensity score-matched study of 3018 patient-pairs conducted at a surgical
weight loss center, total body weight loss at 3 years was 19% following surgical
sleeve gastrectomy versus 14% following endoscopic sleeve gastroplasty.

Grunvald E et al. Gastroenterology. [PMID: 36273831]

Algahtani AR et al. Gastrointest Endosc. [PMID: 35248571]

CHAPTER 33: HIV INFECTION & AIDS
Choosing an 1355 ‘ Lenacapavir is FDA-approved in combination with oral antiretrovirals with resid-

q . ual activity for patients with multidrug-resistant HIV, based on the results of the
Antiretroviral
CAPELLA study. Lenacapavir is a first-in-class capsid inhibitor that is very potent
Treatment and can be given as a single subcutaneous injection every 26 weeks after two
Regimen oral loading doses.
Segal-Maurer S et al; CAPELLA Study Investigators. N Engl  Med. [PMID: 35544387]

- Tenofovir-based regimens for HIV may be protective against SARS-CoV-2, as seen
in large observational studies.
LiG et al. AIDS. [PMID: 35848570]

Complications of | REFE]

HIV/AIDS

1331

In settings of meningococcal outbreaks, the meningococcal B vaccine may be
administered to adolescents and young adults with HIV for short-term protection
against most strains of serogroup B meningococcal disease. Routine administra-
tion of meningococcal B vaccine to patients with HIV, however, is not indicated.
National Institutes of Health (NIH). https://clinicalinfo.hiv.gov/en/quidelines/
hiv-clinical-guidelines-adult-andadolescent- opportunistic-infections/immunizations

*See chapter for further details and references.
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Primary 1342
Prevention

« For men who have sex with men and have creatinine clearance less than 60 mL/min but
greater than 30 mL/min, or osteoporosis/osteopenia (or at risk for these conditions),
clinicians may opt to use TAF/FTC or injectable cabotegravir PrEP. Oral lead-in dosing
of cabotegravir prior to injection should be considered optional, as breakthrough
seroconversions occurred during the oral lead-in period in one of the cabotegravir
studies, and injectable cabotegravir is well tolerated. When using injectable
cabotegravir, the most sensitive HIV testing available should be used. After discon-
tinuation and with ongoing risk of HIV, the cabotegravir tail should be covered with
TDF/FTC or TAF/FTC, with quarterly HIV RNA testing performed.

Landovitz RJ et al; HPTN 083 Study Team. N Engl J Med. [PMID: 34379922]

CHAPTER 34: VIRAL & RICKETTSIAL INFECTIONS

Cytomegalovirus 1375
Disease

- Maribavir is FDA-approved to treat posttransplant refractory CMV infection with
or without resistance. Phase 3 trial results showed maribavir was superior to
investigator-assigned therapy for CMV viremia clearance and symptom control.

Avery RK et al; SOLSTICE Trial Investigators. Clin Infect Dis. [PMID: 34864943]

Kawasaki Disease  [REEM

- The TNF-alpha blocker infliximab is safe, well tolerated, and effective in treating
patients with intravenous immunoglobulin (IVIG)-resistant Kawasaki disease and
results in shorter duration of fever, reduced need for additional therapy, less severe
anemia, and shorter hospitalization compared with a second IVIG infusion.

Burns JC et al. Lancet Child Adolesc Health. [PMID: 3471507]

Severe Acute 1415
Respiratory
Syndrome—
Coronavirus 2019
(SARSCoV-2)

« More than one-third of US high school students reported poor mental health dur-
ing the COVID-19 pandemic, and almost half said they had felt persistently sad or
hopeless during the past year.

Jones SE et al. MMWR Suppl. [PMID: 35358165]

Wang Q et al. Nature. [PMID: 35790190]

Cohen MJ et al. JAMA Netw Open. [PMID: 35917125]

1419

- Breakthrough infections are reduced by receiving a fourth mRNA vaccine dose.

« Latest vaccine information can be found at https://www.cdc.gov/
coronavirus/2019- ncov/vaccines/differentvaccines. html?s_cid=11304: covid%20
vaccine%20differences:sem.ga:p:RG:GM: gen:PTN:FY21.

CHAPTER 35: BACTERIAL & CHLAMYDIAL INFECTIONS

Bordetella 1472
pertussis Infection
(Whooping

Cough)

- The FDA approved Boostrix (Tetanus Toxoid, Reduced Diphtheria Toxoid and
Acellular Pertussis Vaccine, Adsorbed [Tdap]) forimmunization during the third
trimester of pregnancy to prevent pertussis in infants younger than 2 months
of age.

US Food & Drug Administration. https://www.fda.gov/news-events/press-

announcements/fda-approves-vaccine-useduring- third-trimester-pregnancy-

prevent-whooping-cough-infants-younger-two

Pneumococcal 1458
Pneumonia

+ A new pneumococcal 20-valent conjugate vaccine is available.

CHAPTER 38: MYCOTIC INFECTIONS

Candidiasis 1548

« The FDA approved rezafungin (400 mg intravenously once, then 200 mg
intravenously weekly) for candidemia and invasive candidiasis when there are
limited or no alternative treatment options.

CHAPTER 40: POISONING

Anticonvulsants 1589

- Carbapenem antibiotics can reduce serum valproic acid concentrations and have
been used in some cases of acute toxicity.
Patel J et al. ] Emerg Med. [PMID: 36229318]

*See chapter for further details and references.

(continued on following page)
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- Both ketamine and psilocybin are increasingly being used to treat chronic pain,
depression, and PTSD.
Johnston JN et al. Neuropharmacology. [PMID: 36646310]

+ A multicenter clinical trial showed improved 3-year progression-free survival
with dose-dense methotrexate, vinblastine, doxorubicin, and cisplatin (MVAC)
neoadjuvant chemotherapy versus a gemcitabine/cisplatin regimen.

Pfister Cet al. J Clin Onc. [PMID: 35254888]

» The Checkmate 816 trial showed that neoadjuvant treatment with nivolumab
(checkpoint inhibitor) with chemotherapy compared with chemotherapy alone,
prior to surgery for patients with stage IB to llIA non-small cell lung cancer, leads
to an improved event-free survival and pathologic complete response rate of
24% versus 2%.

Forde PM et al; CheckMate 816 Investigators. N Engl J Med. [PMID: 35403841]

+ Ina 2022 phase 3 RCT of patients with HIV and anal high-grade squamous
intraepithelial lesions, treatment with office ablation, excision, or topical
therapies resulted in a lowering of progression to anal cancer at 48 months by
57% compared with patients actively monitored without treatment.

Palefsky JM et al; ANCHOR Investigators Group. N Engl J Med. [PMID: 35704479]

« The combination of immune checkpoint inhibitors tremelimumab and
durvalumab is FDA-approved as an alternative first-line or second-line therapy in
the treatment of hepatocellular carcinoma.

Su GL et al. Gastroenterology. [PMID: 35210014]

Topic Page Number
LSD & Other 1597
Hallucinogens

CHAPTER 41: CANCER
Bladder Cancer 1658
Bronchogenic 1620
Carcinoma

Carcinoma of the 1648
Anus

Hepatocellular 1626
Carcinoma

Renal Cell 1661

Carcinoma

« Nivolumab plus cabozantinib is superior to sunitinib monotherapy for patients
with advanced kidney cancer.
Choueiri TK et al. N Engl J Med. [PMID: 33657295]

CHAPTER 44: SEXUAL & GENDER MINORITY HEALTH

Health Care for
Gay & Bisexual
Men

Health Care for
Transgender &

Gender Diverse
People

1740

» Mpox vaccination with MVA-BN (Jynneos) is recommended for men who have
sex with men with recent exposure to or who anticipate risk for mpox. This
includes men with a recent diagnosis of an STI, those with more than one recent
sex partner, those who have had sex at a commercial sex venue or large public
event, and those who anticipate any of these behaviors in the future.

Payne AB et al. MMWR Morb Mortal Wkly Rep. [PMID: 36480479]:

1746

+ Modest interactions of unknown clinical significance may exist between
antiretroviral medications and gender affirming hormone therapy; clinical and
laboratory response to therapy should be monitored.

Clinicalinfo HIV.gov. https://clinicalinfo.hiv.gov/en/quidelines/hiv-clinical-guidelines-

adult-and-adolescentarv/ transgender-people-hiv

*See chapter for further details and references.
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COMMONLY USED ABBREVIATIONS

AAA Abdominal aortic aneurysm HF Heart failure
ABG Arterial blood gas HPV Human papillomavirus
ACE Angiotensin-converting enzyme IBD Inflammatory bowel disease
ACS Acute coronary syndrome ICU Intensive care unit
ACTH Adrenocorticotropic hormone INR International normalized ratio
AKI Acute kidney injury IUD Intrauterine device
ALT Alanine aminotransferase LD Lactate dehydrogenase
ANA Antinuclear antibodies LDL Low-density lipoprotein
ARB Angiotensin receptor blocker LH Luteinizing hormone
AST Aspartate aminotransferase LR Likelihood ratio
ATN Acute tubular necrosis LV Left ventricle or left ventricular
BMI Body mass index LVEDP Left ventricular end-diastolic pressure
BNP B-type natriuretic peptide LVEF Left ventricular ejection fraction
BPH Benign prostatic hypertrophy LVH Left ventricular hypertrophy
BUN Blood urea nitrogen MAO Monoamine oxidase inhibitor
CAD Coronary artery disease Mi Myocardial infarction
CBC Complete blood count MRI Magnetic resonance imaging
cDC Centers for Disease Control and Prevention NSAIDs Nonsteroidal anti-inflammatory drugs
CHD Coronary heart disease nSTEMI Non-ST-segment elevation myocardial infarction
Cl Confidence interval - —
ocb Obsessive compulsive disorder
CKD Chronic kidney disease - -
NS Central nervous system PCR Polymerase chain ‘reactlon
COPD Chronic obstructive pulmonary disease PE Pulmonary embolism
COVID-19 Coronavirus disease 2019 PEF Peak expiratory flow
R C-reactive protein PET Positron emission tomography
<F Cerebrospinal fluid PFTs Pulmonary function tests
CcT Computed tomography or computed tomographic PPl Proton pump inhibitor
CvD Cardiovascular disease PSA Prostate-specific antigen
CvpP Central venous pressure RBC Red blood cell
R Chest radiograph RCT Randomized controlled trial
DiLco Diffusing capacity of lungs for carbon monoxide RV Right ventricle or right ventricular
DOAC Direct-acting oral anticoagulant RVH Right ventricular hypertrophy
DSM-5 Diagnostic and Statistical Manual of Mental Disorders, 5e SIADH Syndrome of inappropriate antidiuretic hormone
DVT Deep venous thrombosis SLE Systemic lupus erythematosus
ECG Electrocardiogram; electrocardiography SSRI Selective serotonin reuptake inhibitor
EF Ejection fraction STEMI ST-segment elevation myocardial infarction
eGFR Estimated glomerular filtration rate STI Sexually transmitted infection
ELISA Enzyme-linked immunosorbent assay TLC Total lung capacity
ESKD End-stage kidney disease TNF Tumor necrosis factor
ESR Erythrocyte sedimentation rate TSH Thyroid-stimulating hormone
FEV, Forced expiratory volume in 1 second UA Urinalysis
FSH Follicle-stimulating hormone US FDA United States Food and Drug Administration
FVC Forced vital capacity USPSTF United States Preventive Services Task Force
GERD Gastroesophageal reflux disease uTl Urinary tract infection
Gl Gastrointestinal VTE Venous thromboembolism
GFR Glomerular filtration rate WBC White blood cell
HDL High-density lipoprotein WHO World Health Organization
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Disease Prevention &
Health Promotion

Michael Pignone, MD, MPH'~

GENERAL APPROACH TO THE PATIENT

The medical interview serves several functions. It is used to
collect information to assist in diagnosis (the “history” of
the present illness), to understand patient values, to assess
and communicate prognosis, to establish a therapeutic
relationship, and to reach agreement with the patient about
further diagnostic procedures and therapeutic options. It
also serves as an opportunity to influence patient behavior,
such as in motivational discussions about smoking cessa-
tion or medication adherence. Interviewing techniques
that avoid domination by the clinician increase patient
involvement in care and patient satisfaction. Effective clini-
cian-patient communication and increased patient involve-
ment can improve health outcomes.

Patient Adherence

For many illnesses, successful prevention and treatment
depends on difficult fundamental behavioral changes,
including altering diet, taking up exercise, giving up smok-
ing, cutting down drinking, wearing masks to prevent infec-
tion, and adhering to medication regimens that are often
complex. Adherence is a problem in every practice; up to
50% of patients fail to achieve full adherence, and one-third
never take their medicines. Many patients with medical
problems, even those with access to care, do not seek appro-
priate care or may drop out of care prematurely. Adherence
rates for short-term, self-administered therapies are higher
than for long-term therapies and are inversely correlated
with the number of interventions, their complexity and cost,
and the patient’s perception of overmedication.

As an example, in patients with HIV, adherence to anti-
retroviral therapy is a crucial determinant of treatment

'Dr. Pignone is a former member of the US Preventive Services
Task Force (USPSTF). The views expressed in this chapter are his
and not necessarily those of the USPSTE.

“Previous versions of this chapter (through CMDT 2023) were
co-authored by Dr. René Salazar, who died unexpectedly before
work was begun on CMDT 2024. See “In Memoriam” for René in
this edition’s Preface. This year’s update was done by Dr. Pignone
alone.
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success. Studies have unequivocally demonstrated a close
relationship between patient adherence and plasma HIV
RNA levels, CD4 cell counts, and mortality. Adherence
levels of more than 95% are needed to maintain virologic
suppression. However, studies show that 40% of patients
are less than 90% adherent and that adherence tends to
decrease over time.

Patient reasons for suboptimal adherence include
simple forgetfulness, being away from home, being busy,
and changing daily routine. Other reasons include psychi-
atric disorders (depression or substance misuse), uncer-
tainty about the effectiveness of treatment, lack of
knowledge about the consequences of poor adherence,
regimen complexity, and treatment side effects. The rising
costs of medications, including generic drugs, and the
increase in patient cost-sharing burden, have made adher-
ence even more difficult, particularly for those with lower
incomes.

Patients seem better able to take prescribed medica-
tions than to adhere to recommendations to change their
diet, exercise habits, or alcohol intake or to perform vari-
ous self-care activities (such as monitoring blood glucose
levels at home). For short-term regimens, adherence to
medications can be improved by giving clear instructions.
Writing out advice to patients, including changes in
medication, may be helpful. Because low functional
health literacy is common (almost half of English-
speaking US patients are unable to read and understand
standard health education materials), other forms of
communication—such as illustrated simple text, video-
tapes, or oral instructions—may be more effective. For
non-English-speaking patients, clinicians and health care
delivery systems should provide culturally and linguisti-
cally appropriate health services.

To help improve adherence to long-term regimens,
clinicians can work with patients to reach agreement on
the goals for therapy, provide clear, concise information
about the regimen, ensure understanding by using the
“teach-back” method, counsel about the importance of
adherence and how to organize medication-taking, rein-
force self-monitoring, provide more convenient care, pre-
scribe a simple dosage regimen for all medications
(preferably one or two doses daily), suggest ways to help in
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remembering to take doses (time of day, mealtime, alarms)
and to keep appointments, prescribe lower-cost generic
medications when available, and provide ways to simplify
dosing (medication boxes). Single-unit doses supplied in
foil wrappers can increase adherence but should be
avoided for patients who have difficulty opening them.
Medication boxes with compartments (eg, Medisets) that
are filled weekly are useful. Microelectronic devices can
provide feedback to show patients whether they have
taken doses as scheduled or to notify patients within a day
if doses are skipped. Reminders, including cell phone text
messages, are another effective means of encouraging
adherence. The clinician can also enlist social support
from family and friends, recruit an adherence monitor,
provide a more convenient care environment with fewer
barriers, and provide rewards and recognition for the
patient’s efforts to follow the regimen. Collaborative pro-
grams in which pharmacists help ensure adherence are
also effective. Motivational interviewing techniques can
be helpful when patients are ambivalent about their
therapy.

Adherence is also improved when a trusting doctor-
patient relationship has been established and when patients
actively participate in their care. Clinicians can improve
patient adherence by inquiring about specific behaviors
and barriers in a nonjudgmental manner. When asked,
many patients admit to incomplete adherence with medi-
cation regimens, with advice about giving up cigarettes, or
with engaging only in “safer sex” practices. Although dif-
ficult, sufficient time must be made available for commu-
nication of health messages.

Medication adherence can be assessed generally with a
single question: “In the past month, how often did you take
your medications as the doctor prescribed?” Other ways of
assessing medication adherence include pill counts and
refill records; monitoring serum, urine, or saliva levels of
drugs or metabolites; watching for appointment nonatten-
dance and treatment nonresponse; and assessing predict-
able drug effects, such as weight changes with diuretics or
bradycardia from beta-blockers. In some conditions, even
partial adherence, as with drug treatment of hypertension
and diabetes mellitus, improves outcomes compared with
nonadherence; in other cases, such as HIV antiretroviral
therapy or tuberculosis treatment, partial adherence may
be worse than complete nonadherence.

Guiding Principles of Care

Ethical decisions are often called for in medical practice, at
both the “micro” level of the individual patient-clinician
relationship and at the “macro” level of allocation of
resources or the adoption of infection-reducing public
health interventions. Ethical principles that guide the suc-
cessful approach to diagnosis and treatment are honesty,
beneficence, justice, avoidance of conflict of interest, and
the pledge to do no harm. Increasingly, Western medicine
involves patients in important decisions about medical
care, eg, which colorectal screening test to obtain or
which modality of therapy for breast cancer or how far to
proceed with treatment of patients who have terminal
illnesses (see Chapter 5).

The clinician’s role does not end with diagnosis and
treatment. The importance of the empathic clinician in
helping patients and their families to bear the burden of
serious illness and death cannot be overemphasized. “To
cure sometimes, to relieve often, and to comfort always” is
a French saying as apt today as it was five centuries ago—as
is Francis Peabody’s admonition: “The secret of the care of
the patient is in caring for the patient” Training to improve
mindfulness and enhance patient-centered communica-
tion increases patient satisfaction and may also improve
clinician satisfaction.

Chan AHY et al. Effect of electronic adherence monitoring on
adherence and outcomes in chronic conditions: a systematic
review and meta-analysis. PLoS One. 2022;17:e0265715.
[PMID: 35312704]

Daliri S et al. Medication-related interventions delivered both in
hospital and following discharge: a systematic review and
meta-analysis. BMJ Qual Saf. 2021;30:146. [PMID: 32434936]

Foley L et al. Prevalence and predictors of medication non-
adherence among people living with multimorbidity: a sys-
tematic review and meta-analysis. BM] Open. 2021;11:
€044987. [PMID: 34475141]

Peh KQE et al. An adaptable framework for factors contributing
to medication adherence: results from a systematic review of
102 conceptual frameworks. ] Gen Intern Med. 2021;36:2784.
[PMID: 33660211]

HEALTH MAINTENANCE & DISEASE
PREVENTION

Preventive medicine can be categorized as primary,
secondary, or tertiary. Primary prevention aims to
remove or reduce disease risk factors (eg, immunization,
giving up or not starting smoking). Secondary preven-
tion techniques promote early detection of disease or
precursor states (eg, routine cervical Papanicolaou
screening to detect carcinoma or dysplasia of the cervix).
Tertiary prevention measures are aimed at limiting the
impact of established disease (eg, partial mastectomy and
radiation therapy to remove and control localized breast
cancer).

Tables 1-1 and 1-2 give leading causes of death in the
United States for 2021 and recent estimates of deaths from
preventable causes from 2019. The 2021 provisional data
continue to demonstrate the large impact of COVID-19 on
mortality and overall increased mortality rates, generally
driven by the effects of COVID-19 as well as increases in
deaths from heart disease, unintentional injuries (includ-
ing overdoses), and liver disease. Between 2020 and 2021,
increased mortality and decreased life expectancy were
larger in the United States than in Western European coun-
tries; this discrepancy was driven partially by differences in
COVID-19 vaccine uptake as well as ongoing trends in
midlife preventable mortality.

Many effective preventive services are underutilized,
and few adults receive all of the most strongly recom-
mended services. Several methods, including the use of
provider or patient reminder systems (including interac-
tive patient health records), reorganization of care environ-
ments to reduce barriers, and possibly provision of financial
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Table 1-1. Leading causes of death in the United States,
2021.

Category Estimate
All causes 3,458,697
1. Heart disease 693,021
2. Cancer 604,553
3. COVID-19 415,399
4. Unintentional injuries 219,487
5. Stroke 162,590
6. Chronic lower respiratory 142,047
diseases
7. Alzheimer disease 119,314
8. Diabetes mellitus 103,004
9. Chronic liver disease and 56,408
cirrhosis
10. Kidney disease 54,236
11. Suicide 47,458

Data from National Center for Health Statistics, 2022 (provisional).

incentives to clinicians (though this remains controver-
sial), can increase utilization of preventive services, but
such methods have not been widely adopted.

Ahmad FB et al. Provisional mortality data— United States, 2021.
MMWR Morb Mortal Wkly Rep 2022;71:597. [PMID:
33830988]

Levine DM et al. Quality and experience of outpatient care in the
United States for adults with or without primary care. JAMA
Intern Med. 2019;179:363. [PMID: 30688977]

Scholey J et al. Life expectancy changes since COVID-19. Nat
Hum Behav. 2022;6:1649. [PMID: 36253520]

Table 1-2. Leading preventable causes of death in the
United States, 2019.

Category Estimate
Tobacco 546,401
High blood pressure 495,201
High fasting plasma glucose 439,212
Dietary risks 418,350
High BMI 392,352
High LDL cholesterol 226,343
Impaired kidney function 214,740
Alcohol use 136,866
Non-optimal temperature 126,623
Drug use 104,141

Data from the US Burden of Disease Collaborators, 2021.
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US Burden of Disease Collaborators. The state of US health,
1990-2016: burden of diseases, injuries, and risk factors
among US states. JAMA. 2018;319:1444. [PMID: 29634829]

Woolf SH et al. Life expectancy and mortality rates in the United
States, 1959-2017. JAMA. 2019;322:1996. [PMID: 31769830]

PREVENTION OF INFECTIOUS DISEASES

Much of the historic decline in the incidence and fatality
rates of infectious diseases is attributable to public health
measures—especially immunization, improved sanitation,
nonpharmacologic interventions (eg, mask-wearing to
prevent respiratory-transmissible conditions), and better
nutrition. This observation has been reinforced by the
experience during the global COVID-19 pandemic.

Immunization remains the best means of preventing
many infectious diseases. Recommended immunization
schedules for children and adolescents can be found online
at  http://www.cdc.gov/vaccines/schedules/hcp/child-
adolescent.html, and the schedule for adults is at http://
www.cdc.gov/vaccines/schedules/hcp/adult.html (see also
Chapter 32 and Chapter 34). In addition to the severe toll
in morbidity and mortality from COVID-19, substantial
morbidity and mortality continue to occur from vaccine-
preventable diseases, such as hepatitis A, hepatitis B,
influenza, and pneumococcal infections. The high inci-
dence and mortality rates from COVID-19 and other
recent outbreaks of vaccine-preventable diseases in the
United States highlight the need to understand the asso-
ciation of vaccine hesitancy or refusal and methods for
overcoming it.

The Advisory Committee on Immunization Practices
recommendations for the following vaccines appears in
Table 1-3: influenza; measles, mumps, and rubella;
23-valent pneumococcal polysaccharide vaccine; tetanus,
diphtheria, and acellular pertussis; hepatitis B; and HPV.

Persons traveling to countries where infections are
endemic should take the precautions described in
Chapter 32 and at https://wwwnc.cdc.gov/travel/
destinations/list. Immunization registries—confidential,
population-based, computerized information systems that
collect vaccination data about all residents of a geographic
area—can be used to increase and sustain high vaccination
coverage.

Globally, COVID-19 has resulted in more than
6.6 million deaths through November 2022. COVID-19 is
caused by the coronavirus, SARS-CoV-2. In addition to its
tremendous overall health impact, the COVID-19 pan-
demic has revealed and exacerbated profound inequities in
health and health care. In the United States, the COVID-19
mortality rates are higher in Black, Latina/Latino, and
Native American patients compared with White patients.
Currently, the CDC recommends everyone ages 6 months
and older stay up to date with COVID-19 vaccination
(through receiving a primary series and appropriate
booster) to help protect against COVID-19 (see Chapter 34),
using one of the CDC-approved vaccines.

The USPSTF recommends behavioral counseling for
adolescents and adults who are sexually active and at
increased risk for STIs. Sexually active women aged
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Table 1-3. Advisory Committee on Adult Immunization Practices vaccine recommendations, 2022.

Vaccine Recommendation Comment
Influenza Routine vaccination for all persons aged 6 months and older, When vaccine supply is limited, certain groups
including all adults should be given priority, such as adults aged
An alternative high-dose inactivated vaccine is available for adults 50 years and older, individuals with chronic
aged 65 years and older illness or immunosuppression, and pregnant
women
MMR Two doses for adults at high risk for exposure and transmission Physician documentation of disease is not
(eg, college students, health care workers); otherwise, one dose acceptable evidence of MMR immunity
for adults aged 18 years and older
Pneumococcal One dose of PCV15 followed by PPSV23
vaccination or
One dose of PCV20
For all adults aged 65 years and older plus those aged 19-64 years
who are at increased risk
Tdap Routine use of a single dose of Tdap for adults aged 19-64 years Replaces the next booster dose of Td
Hepatitis B Two-, three-, or four-dose primary series recommended for all Prevents chronic hepatitis B and cirrhosis and
adults aged 19-59 years who have not been previously their predispositions to HCC
vaccinated or infected
Recommended for patients aged 60 years and over who are at
increased risk or who wish to be vaccinated
HPV VLP Routine HPV vaccination for children and adults aged 9-26 years Prevents persistent HPV infections effectively

Shared decision-making is recommended for some individuals

and thus may impact the rate of CIN Il

between 27 and 45 years of age (vaccine is not licensed for

adults older than 45 years)

CIN, cervical intraepithelial neoplasia; HCC, hepatocellular carcinoma; HPV VLP, human papillomavirus virus-like particle vaccine; MMR,
measles, mumps, and rubella vaccine; PCV15, 15-valent pneumococcal conjugate vaccine; PCV20, 20-valent pneumococcal conjugate vac-
cine; PPSV23, 23-valent pneumococcal polysaccharide vaccine; Td, tetanus and diphtheria toxoids vaccine; Tdap, tetanus, diphtheria, and

five-component acellular pertussis vaccine.

24 years or younger and older women who are at increased
risk for infection should be screened for chlamydia and
gonorrhea. Screening HIV-positive men or men who have
sex with men for syphilis every 3 months is associated with
improved syphilis detection.

The CDC recommends universal HIV screening of all
patients aged 13-64, and the USPSTF recommends that
clinicians screen adolescents and adults aged 15-65 years.
Clinicians should integrate biomedical and behavioral
approaches for HIV prevention. In addition to reducing
sexual transmission of HIV, initiation of antiretroviral
therapy reduces the risk for AIDS-defining events and
death among patients with less immunologically advanced
disease.

Daily preexposure prophylaxis (PrEP) with the
fixed-dose combination of tenofovir disoproxil 300 mg
and emtricitabine 200 mg (Truvada) should be considered
for people who are HIV-negative but at substantial risk for
HIV infection. Studies of men who have sex with men sug-
gest that PrEP is very effective in reducing the risk of
contracting HIV. Patients taking PrEP should be encour-
aged to use other prevention strategies, such as consistent
condom use, to maximally reduce their risk. Postexposure
prophylaxis (PEP) with combinations of antiretroviral
drugs is widely used after occupational and nonoccupa-
tional contact and may reduce the risk of transmission

by approximately 80%. PEP should be initiated within
72 hours of exposure.

Herpes zoster, caused by reactivation from previous
varicella zoster virus infection, affects many older adults and
people with immune system dysfunction. The ACIP recom-
mends the herpes zoster subunit vaccine (HZ/su; Shingrix)
be used for the prevention of herpes zoster and related com-
plications in immunocompetent adults age 50 and older
and in individuals who previously received Zostavax.

Centers for Disease Control and Prevention (CDC). HIV PrEP
(preexposure prophylaxis), 2022. https://www.cdc.gov/hiv/
basics/prep.html

Centers for Disease Control and Prevention (CDC). Pneumo-
coccal vaccination, 2022. https://www.cdc.gov/vaccines/
schedules/hcp/imz/adult.html

Centers for Disease Control and Prevention (CDC). Recom-
mended adult immunization schedule for ages 19 years or
older, United States, 2022. https://www.cdc.gov/vaccines/
schedules/hcp/imz/adult.html

Centers for Disease Control and Prevention (CDC). Shingrix
recommendations, 2022. https://www.cdc.gov/vaccines/vpd/
shingles/hcp/shingrix/recommendations.html

Centers for Disease Control and Prevention (CDC). Use of
COVID-19 vaccines in the U.S., 2022. https://www.cdc.gov/
vaccines/covid-19/clinical-considerations/interim-consider-
ations-us.html
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COVID-19 updates: NIH outpatient treatment guidelines. Med
Lett Drugs Ther. 2022;64:32. [PMID: 35171899]

Gomez-Ochoa SA et al. COVID-19 in health-care workers: a
living systematic review and meta-analysis of prevalence, risk
factors, clinical characteristics, and outcomes. Am ] Epide-
miol. 2021;190:161. Erratum in: Am J Epidemiol. 2021;190:
187. [PMID: 32870978]

Kantarcioglu B et al. An update on the status of vaccine devel-
opment for SARS-CoV-2 including variants. Practical con-
siderations for COVID-19 special populations. Clin Appl
Thromb Hemost. 2022;28:10760296211056648. [PMID:
35167393]

Oshman LD et al. Human papillomavirus vaccination for adults:
updated recommendations of the Advisory Committee on
Immunization Practices (ACIP). JAMA. 2020;323:468.
[PMID: 31930397]

Patel R et al. A comprehensive review of SARS-CoV-2 vaccines:
Pfizer, Moderna & Johnson & Johnson. Hum Vaccin Immu-
nother. 2022;18:2002083. [PMID: 35130825]

PREVENTION OF CARDIOVASCULAR
DISEASE

Cardiovascular disease, including CHD and stroke, is the
leading cause of death globally, with nearly 18 million
deaths in 2019, representing one-third of all deaths.
More than three-quarters of all cardiovascular deaths
occur in low- and middle-income countries; however,
CHD and stroke remain top causes of death in the
United States as well. Several risk factors increase the risk
for coronary disease and stroke. These risk factors can be
divided into those that are modifiable (eg, lipid disor-
ders, hypertension, cigarette smoking) and those that are
not (eg, age, sex, family history of early coronary dis-
ease). Impressive declines in age-specific mortality rates
from heart disease and stroke were achieved in all age
groups in North America from 1980 to 2015, in large part
through improvement of modifiable risk factors: reduc-
tions in cigarette smoking, improvements in lipid levels,
and more aggressive detection and treatment of hyper-
tension. However, the past several years have seen a dis-
turbing increase in cardiovascular deaths in the United
States and a plateau in the reduction in cardiovascular
mortality rates. This section considers the role of screen-
ing for cardiovascular risk and the use of effective thera-
pies to reduce such risk. Key recommendations for
cardiovascular prevention are shown in Table 1-4.
Guidelines encourage regular assessment of global car-
diovascular risk in adults 40-79 years of age without
known CVD, using standard cardiovascular risk factors.
The role of nontraditional risk factors for improving risk
estimation and therapeutic decision-making remains
unclear.

Roth GA et al. Global burden of cardiovascular diseases and risk
factors, 1990-2019: update from the GBD 2019 study. ] Am
Coll Cardiol. 2020;76:2982. [PMID: 33309175]

World Health Organization. Cardiovascular diseases (CVDs).
2021 Jun 11. https://www.who.int/news-room/fact-sheets/
detail/cardiovascular-diseases-(cvds)
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Abdominal Aortic Aneurysm

One-time screening for AAA by ultrasonography is recom-
mended by the USPSTF (B recommendation) in men aged
65-75 years who have ever smoked. One-time screening for
AAA is associated with a relative reduction in odds of
AAA-related mortality over 12-15 years (OR, 0.65 [95% CI
0.57-0.74]) and a similar reduction in AAA-related rup-
tures (OR, 0.62 [95% CI 0.55-0.70]). Women who have
never smoked and who have no family history of AAA do
not appear to benefit from such screening (D recommenda-
tion); the current evidence for women who have ever
smoked or who have a family history of AAA is insufficient
to assess the balance of risks versus benefits (I recommen-
dation) (Table 1-4).

Guirguis-Blake JM et al. Primary care screening for abdominal
aortic aneurysm: updated evidence report and systematic
review for the US Preventive Services Task Force. JAMA.
2019;322:2219. [PMID: 31821436]

US Preventive Services Task Force, Owens DK et al. Screening
for abdominal aortic aneurysm: US Preventive Services Task
Force Recommendation Statement. JAMA. 2019;322:2211.
[PMID: 31821437]

Ying AJ et al. Abdominal aortic aneurysm screening: a system-
atic review and meta-analysis of efficacy and cost. Ann Vasc
Surg. 2019;54:298. [PMID: 30081169]

Cigarette Smoking

Cigarette smoking remains the most important cause of
preventable morbidity and early mortality. In 2019, there
were an estimated 7.69 million deaths in the world attribut-
able to smoking and tobacco use (13.6% of all deaths
worldwide); smoking is the second leading cause of
disability-adjusted life-years lost overall and leading cause
among men. Cigarettes are responsible for one in every five
deaths in the United States, or over 480,000 deaths annu-
ally. The most frequent causes of smoking-related deaths
are cancer, CVD, and respiratory disease (COPD). The
annual cost of smoking-related health care is approxi-
mately $240 billion in the United States, with another
$372 billion in productivity losses. Fortunately, US smok-
ing rates have been declining; in 2015, 15.1% of US adults
were smokers, and by 2020, 12.5% were smokers. Global
direct health care costs from smoking in 2012 were estimated
at $422 billion, with total costs of more than $1.4 trillion.

Over 1.3 million deaths worldwide were attributed to
secondhand smoke in 2019.

Although tobacco use constitutes one of the most seri-
ous common medical problems, it is undertreated. Almost
40% of smokers attempt to quit each year, but only 4% are
successful. Persons whose clinicians advise them to quit are
1.6 times as likely to attempt quitting. Over 70% of smokers
see a physician each year, but only 20% of them receive any
medical quitting advice or assistance.

Factors associated with successful cessation include
having a rule against smoking in the home, being older,
and having greater education. Several effective clinical
interventions are available to promote smoking cessation,
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Table 1-4. Expert recommendations for cardiovascular risk prevention methods: USPSTF.

Prevention Method Recommendation/[Year Issued]

Screening for AAA Recommends one-time screening for AAA by ultrasonography in men aged 65-75 years who have ever

smoked. (B)

Selectively offer screening for AAA in men aged 65-75 years who have never smoked. (C)

Current evidence is insufficient to assess the balance of benefits and harms of screening for AAA in women
aged 65-75 years who have ever smoked or have a family history of AAA. (1)

Recommends against routine screening for AAA in women who have never smoked and have no family
history of AAA. (D)

[2019]

Aspirin use The decision to initiate low-dose aspirin use for the primary prevention of CVD in adults aged 40-59 years
who have a 10% or greater 10-year CVD risk should be an individual one. Evidence indicates that the net
benefit of aspirin use in this group is small. Persons who are not at increased risk for bleeding and are
willing to take low-dose aspirin daily are more likely to benefit. [C]

The USPSTF recommends against initiating low-dose aspirin use for the primary prevention of CVD in adults
60 years or older. [D]
[2022]

Blood pressure screening Recommends screening for hypertension in adults 18 years or older with office blood pressure measurement.
Recommends obtaining blood pressure measurements outside of the clinical setting for diagnostic
confirmation before starting treatment. (A)

[2021]
Serum lipid screeningand  The USPSTF recommends that clinicians prescribe a statin for the primary prevention of CVD for adults aged
use of statins for 40-75 years who have 1 or more CVD risk factors (ie, dyslipidemia, diabetes, hypertension, or smoking) and
prevention an estimated 10-year risk of a cardiovascular event of 10% or greater. [B]

The USPSTF recommends that clinicians selectively offer a statin for the primary prevention of CVD for adults
aged 40-75 years who have 1 or more CVD risk factors (ie, dyslipidemia, diabetes, hypertension, or smoking)
and an estimated 10-year risk of a cardiovascular event of 7.5% to less than 10%. The likelihood of benefit is
smaller in this group than in persons with a 10-year risk of 10% or greater. [C]

The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of
initiating a statin for the primary prevention of CVD events and mortality in adults 76 years or older. [I]

[2022]

Counseling about healthful ~Recommends offering or referring adults with CVD risk factors to behavioral counseling interventions to
diet and physical activity promote a healthy diet and physical activity. (B)
for CVD prevention [2020]
Recommends that primary care professionals individualize the decision to offer or refer adults without
cardiovascular risk factors to behavioral counseling interventions to promote a healthy diet and physical

activity. (C)
[2022]

Screening for diabetes The USPSTF recommends screening for prediabetes and type 2 diabetes in adults aged 35-70 years who have

mellitus overweight or obesity. Clinicians should offer or refer patients with prediabetes to effective preventive
interventions. (B)
[2021]

Screening for smoking and  Recommends that clinicians ask all adults about tobacco use, advise them to stop using tobacco, and provide
counseling to promote those who use tobacco behavioral interventions, and prescribe US FDA-approved pharmacotherapy to
cessation nonpregnant adults. (A)

[2021]

USPSTF recommendations available at http://www.uspreventiveservicestaskforce.org/BrowseRec/Index/browse-recommendations.
Recommendation A: The USPSTF strongly recommends that clinicians routinely provide the service to eligible patients. (The USPSTF
found good evidence that the service improves important health outcomes and concludes that benefits substantially outweigh

harms.)

Recommendation B: The USPSTF recommends that clinicians routinely provide the service to eligible patients. (The USPSTF found
at least fair evidence that the service improves important health outcomes and concludes that benefits substantially outweigh
harms.)

Recommendation C: The USPSTF makes no recommendation for or against routine provision of the service.

Recommendation D: The USPSTF recommends against routinely providing the service to asymptomatic patients. (The USPSTF found at
least fair evidence that the service is ineffective or that harms outweigh benefits.)

Recommendation I: The USPSTF concludes that the evidence is insufficient to recommend for or against routinely providing
the service.
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Table 1-5. Inquiries to help in support of smoking cessation.
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Component

Communicate your caring and concern

Helpful Clinician Statements and Inquiries

“I am concerned about the effects of smoking on your health...

- and want you to know that | am willing to help you quit."
« and so how do you feel about quitting?”
« do you have any fears or ambivalent feelings about quitting?”

Encourage the patient to talk about the “Tell me...

quitting process

- why do you want to quit smoking?”

- when you tried quitting smoking in the past, what sort of difficulties did you encounter?”
- were you able to succeed at all, even for a while?”
- what concerns or worries do you have about quitting now?”

Provide basic information about smoking
(eg, its addictive nature) and successful
quitting (eg, nature and time course of
withdrawal)

“Did you know that...
- the nicotine in cigarette smoke is highly addictive?”
- within a day of stopping, you will notice nicotine withdrawal symptoms, such as
irritability and craving?”

- after you quit, any smoking (even a single puff) makes it likely that you will fully relapse
into smoking again?”

Encourage the patient to make a quit
attempt

“I want you to reassure you that...
- as your clinician, | believe you are going to be able to quit”

- there are now available many effective smoking cessation treatments.”
- more than half the people who have ever smoked have now successfully quit.”

including counseling, pharmacotherapy, and combinations
of the two.

Helpful counseling strategies are shown in Table 1-5.
Additionally, a system should be implemented to identify
smokers, and advice to quit should be tailored to the
patient’s level of readiness to change. All patients trying to
quit should be offered pharmacotherapy (Table 1-6) except
those with medical contraindications, women who are
pregnant or breast-feeding, and adolescents. Weight gain
occurs in most patients (80%) following smoking cessa-
tion. Average weight gain is 2 kg, but for some (10-15%),
major weight gain—over 13 kg—may occur. Planning for
the possibility of weight gain, and means of mitigating it,
may help with maintenance of cessation.

Several pharmacologic therapies shown to be effective
in promoting cessation are summarized in Table 1-6. Nico-
tine replacement therapy doubles the chance of successful
quitting. The nicotine patch, gum, and lozenges are avail-
able over the counter and nicotine nasal spray and inhalers
by prescription. The sustained-release antidepressant drug
bupropion (150-300 mg/day orally) is an effective smoking
cessation agent and is associated with minimal weight
gain, although seizures are a contraindication. It acts by
boosting brain levels of dopamine and norepinephrine,
mimicking the effect of nicotine. Varenicline, a partial
nicotinic acetylcholine-receptor agonist, also has been
shown to improve cessation rates; however, its adverse
effects, particularly its effects on mood, are not completely
understood and warrant careful consideration, although
recent safety data have provided reassurance. A recent
head-to-head trial found varenicline more effective than
other pharmacologic therapies, and all pharmacologic
therapies more effective than placebo. Combination ther-
apy is more effective than a single pharmacologic modality.
The efficacy of e-cigarettes in smoking cessation has not

been well evaluated, and some users may find them addic-
tive. Recent reports of “vaping-related” lung disease should
prompt additional caution in the use of unregulated nico-
tine delivery devices for smoking cessation (see Chapter 9).

Clinicians should not show disapproval of patients
who fail to stop smoking or who are not ready to make a
quit attempt. Thoughtful advice that emphasizes the
benefits of cessation and recognizes common barriers to
success can increase motivation to quit and quit rates. An
upcoming medical procedure or intercurrent illness or
hospitalization may motivate even the most addicted
smoker to quit.

Individualized or group counseling is very cost effec-
tive, even more so than treating hypertension. Smoking
cessation counseling by telephone (“quitlines”) and text
messaging have both proved effective. An additional strat-
egy is to recommend that any smoking take place outdoors
to limit the effects of passive smoke on housemates and
coworkers. This can lead to smoking reduction and
quitting.

Public policies, including higher cigarette taxes and
more restrictive public smoking laws, have also been
shown to encourage cessation, as have financial incentives
directed to patients.

Anonymous. Drugs for smoking cessation. Med Lett Drugs
Ther. 2019;61:105. [PMID: 31381546]

Black N et al. Behaviour change techniques associated with
smoking cessation in intervention and comparator groups of
randomized controlled trials: a systematic review and meta-
regression. Addiction. 2020;115:2008. [PMID: 32196796]

Centers for Disease Control and Prevention (CDC). Burden of ciga-
rette use in the U.S., 2022. https://www.cdc.gov/tobacco/cam-
paign/tips/resources/data/cigarette-smoking-in-united-states.
html
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Table 1-6. Medications for tobacco dependence and smoking cessation.

Drug Some Formulations Usual Adult Dosage'?
Nicotine transdermal patch? — generic (NicoDerm CQ) 7,14, 21 mg/24-h patches 1 patch/day*
2, 4 mg/pieces 8-24 pieces/day*>®
8-20 lozenges/day*>®

Nicotine polacrilex gum? — generic (Nicorette gum)

Nicotine polacrilex lozenge?’ — generic (Nicorette lozenge) 2, 4 mg/lozenges

Nicotine oral inhaler — Nicotrol 10 mg cartridges® 4-16 cartridges/day*
Nicotine nasal spray — Nicotrol NS 200 sprays/10 mL bottles (0.5 2 sprays 8-40x/day (max 10 sprays/h)?
mg/spray)

Dopaminergic-Noradrenergic Reuptake Inhibitor

Bupropion SR — generic 100, 150, 200 mg SR tablets'® 150 mg orally once daily x 3 days, then

150 mg orally twice daily

Nicotinic Receptor Partial Agonist

Varenicline tartrate — Chantix 0.5, 1 mg tablets 0.5 mg orally once daily x 3 days, then
0.5 mg twice daily on days 4-7, then
1 mg twice daily

SR, sustained-release.

'Dosage reductions may be needed for liver or kidney impairment.

“Patients should receive a minimum of 3-6 months of effective therapy. In general, the dosage of NRTs can be tapered at the end of treat-
ment; bupropion SR and varenicline can usually be stopped without a gradual dosage reduction, but some clinicians recommend a taper.

3Available over the counter for persons > 18 years old.

See expanded table for dosage titration instructions, available at: medicalletter.org/TML-article-1576¢.

>Avoid eating or drinking within 15 minutes of using a gum or lozenge.

A second piece of gum can be used within 1 hour. Continuously chewing one piece after another is not recommended.

’Also available in a mini-lozenge.

8Maximum of 5 lozenges in 6 hours or 20 lozenges/day. Use of more than 1 lozenge at a time or continuously using one after another is

not recommended.
°Each cartridge delivers 4 mg of nicotine.

1%Only the generic 150-mg SR tablets are FDA-approved as a smoking cessation aid.
Reprinted with special permission from The Medical Letter on Drugs and Therapeutics, July 15, 2019; Vol. 61 (1576):106.

Hollands GJ et al. Interventions to increase adherence to medi-
cations for tobacco dependence. Cochrane Database Syst Rev.
2019;8:CD009164. [PMID: 31425618]

Rigotti NA et al. Treatment of tobacco smoking: a review. JAMA.
2022;327:566. [PMID: 35133411]

Tibuakuu M et al. National trends in cessation counseling, pre-
scription medication use, and associated costs among US
adult cigarette smokers. JAMA Netw Open. 2019;2:e194585.
[PMID: 31125108]

US Preventive Services Task Force; Krist AH et al. Interventions
for tobacco smoking cessation in adults, including pregnant
persons: US Preventive Services Task Force Recommendation
Statement. JAMA. 2021;325:265. [PMID: 33464343]

Lipid Disorders

Higher LDL cholesterol concentrations and lower HDL
levels are associated with an increased risk of CHD (see
Chapter 30). Measurement of total and HDL cholesterol
levels can help assess the degree of CHD risk. The best age
to start screening is controversial, as is its frequency.
Cholesterol-lowering therapy reduces the relative risk of
CHD events, with the degree of reduction proportional to
the reduction in LDL cholesterol achieved, at least at ini-
tial LDL levels greater than 100 mg/dL. The absolute

benefits of screening for—and treating—abnormal lipid
levels depend on the presence and level of other cardio-
vascular risk factors, including hypertension, diabetes
mellitus, smoking, age, and sex (see Chapter 30). If other
risk factors are present, atherosclerotic CVD risk is higher
and the potential benefits of therapy are greater. Patients
with known CVD are at higher risk and have larger ben-
efits from reduction in LDL cholesterol. The optimal risk
threshold for initiating statins for primary prevention
remains somewhat controversial, although most guide-
lines now suggest statin therapy when the 10-year athero-
sclerotic cardiovascular risk is greater than 10%. Use of a
cardiovascular risk calculator can help inform decision
making for primary prevention.

Evidence for the effectiveness of statin-type drugs is
better than for the other classes of lipid-lowering agents
or dietary changes specifically for improving lipid
levels. Multiple large, randomized, placebo-controlled tri-
als have demonstrated important reductions in total
mortality, major coronary events, and strokes with lower-
ing levels of LDL cholesterol by statin therapy for patients
with known CVD. Statins also reduce cardiovascular
events for patients with diabetes mellitus. For patients
with no previous history of cardiovascular events or
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diabetes, meta-analyses have shown important reductions
of cardiovascular events.

Newer antilipidemic monoclonal antibody agents (eg,
evolocumab and alirocumab) lower LDL cholesterol by
50-60% by binding proprotein convertase subtilisin kexin
type 9 (PCSK9), which decreases the degradation of LDL
receptors. PCSK9 inhibitors also decrease Lp(a) levels.
These newer agents are very expensive so are often used
mainly in high-risk patients when statin therapy does not
reduce the LDL cholesterol sufficiently at maximally toler-
ated doses or when patients are intolerant of statins. So far,
few side effects have been reported with PCSK9 inhibitor use.

Guidelines for statin and PCSK9 therapy are discussed
in Chapter 30.

Lloyd-Jones DM et al. Use of risk assessment tools to guide
decision-making in the primary prevention of atherosclerotic
cardiovascular disease: a special report from the American
Heart Association and American College of Cardiology. Cir-
culation. 2019;139:e1162. [PMID: 30423392]

Mortensen MB et al. Elevated LDL cholesterol and increased risk
of myocardial infarction and atherosclerotic cardiovascular
disease in individuals aged 70-100 years: a contemporary
primary prevention cohort. Lancet. 2020;396:1644. [PMID:
33186534]

Navarese EP et al. Association between baseline LDL-C level and
total and cardiovascular mortality after LDL-C lowering: a
systematic review and meta-analysis. JAMA. 2018;319:1566.
[PMID: 29677301]

US Preventive Services Task Force; Mangione CM et al. Statin
use for the primary prevention of cardiovascular disease in
adults: US Preventive Services Task Force Recommendation
Statement. JAMA. 2022;328:746. [PMID: 35997723]

Hypertension

According to the American Heart Association, over
133 million US adults have hypertension, of which
approximately 83 million are eligible for pharmacologic
treatment. Of these 83 million, hypertension is treated in
only about 66% and well controlled in only about 30%
(see Chapter 13). In every adult age group, higher values of
systolic and diastolic blood pressure carry greater risks of
stroke and HF. Systolic blood pressure is a better predictor
of morbid events than diastolic blood pressure. Home
monitoring is better correlated with target organ damage
than clinic-based values. Clinicians can apply specific
blood pressure criteria, such as those of the Joint National
Committee or American Heart Association guidelines,
along with consideration of the patient’s cardiovascular
risk and personal values, to decide at what levels treatment
should be considered in individual cases.

Primary prevention of hypertension can be accom-
plished by strategies aimed at both the general population
and special high-risk populations. The latter include per-
sons with high-normal blood pressure or a family history of
hypertension, Blacks, and individuals with various behav-
ioral risk factors, such as physical inactivity; excessive con-
sumption of salt, alcohol, or calories; and deficient intake of
potassium. Effective interventions for primary prevention
of hypertension include reduced sodium and alcohol con-
sumption, weight loss, and regular exercise. Potassium
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supplementation lowers blood pressure modestly, and a diet
high in fresh fruits and vegetables and low in fat, red meats,
and sugar-containing beverages also reduces blood pres-
sure. Interventions of unproven efficacy include pill supple-
mentation of potassium, calcium, magnesium, fish oil, or
fiber; macronutrient alteration; and stress management.

Improved identification and treatment of hypertension
has been a major cause of the decline in stroke deaths as
well as the reduction in incidence of HF-related hospital-
izations; more recently, stalled progress in control of hyper-
tension has led to slowing of improvements in
cardiovascular outcomes. Because hypertension is usually
asymptomatic, screening is strongly recommended to
identify patients for treatment. Elevated office readings
should be confirmed with repeated measurements, ideally
from ambulatory monitoring or home measurements.
Despite strong recommendations in favor of screening and
treatment, hypertension control remains suboptimal. Sev-
eral types of interventions, including telehealth applica-
tions, have been shown to be effective in increasing
adherence and blood pressure control. An intervention
that included both patient and provider education was
more effective than provider education alone in achieving
control of hypertension, suggesting the benefits of patient
participation; another trial found that home monitoring
combined with telephone-based nurse support was more
effective than home monitoring alone for blood pressure
control. Pharmacologic management of hypertension is
discussed in Chapter 13.

Centers for Disease Control and Prevention (CDC). Million
Hearts 2022: estimated hypertension prevalence, treatment,
and control among U.S. adults. https://millionhearts.hhs.gov/
data-reports/hypertension-prevalence.html

Mikulski BS et al. Mobile health applications and medication
adherence of patients with hypertension: a systematic review
and meta-analysis. Am ] Prev Med. 2022;62:626. [PMID:
34963562]

Muntner P et al. Trends in blood pressure control among US
adults with hypertension, 1999-2000 to 2017-2018. JAMA.
2020;324:1190. [PMID: 32902588]

US Preventive Services Task Force. Screening for hypertension
in adults: US Preventive Services Task Force Reaffirmation
Recommendation Statement. JAMA. 2021;325:1650. [PMID:
33904861]

Chemoprevention

Regular use of low-dose aspirin (81-325 mg) can reduce
cardiovascular events but increases GI bleeding and hem-
orrhagic stroke. The potential benefits of aspirin may
exceed the possible adverse effects among middle-aged
adults who are at increased cardiovascular risk, which can
be defined as a 10-year risk of greater than 10%, and who
do not have an increased risk of bleeding. A newer trial in
older healthy adults did not find clear benefit from aspi-
rin for reduction of cardiovascular events and saw an
increase in all-cause mortality with aspirin. Therefore,
aspirin should not be routinely initiated in healthy adults
over age 70.

NSAIDs may reduce the incidence of colorectal adeno-
mas and polyps but may also increase heart disease and GI
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bleeding, and thus are not recommended for colon cancer
prevention in average-risk patients.

Antioxidant vitamin (vitamin E, vitamin C, and beta-
carotene) supplementation produced no significant reduc-
tions in the 5-year incidence of—or mortality
from—vascular disease, cancer, or other major outcomes
in high-risk individuals with CAD, other occlusive arterial
disease, or diabetes mellitus.

Huang WY et al. Frequency of intracranial hemorrhage with
low-dose aspirin in individuals without symptomatic cardio-
vascular disease: a systematic review and meta-analysis.
JAMA Neurol. 2019;76:906. [PMID: 31081871]

US Preventive Services Task Force; Davidson KW et al. Aspirin
use to prevent cardiovascular disease: US Preventive Services
Task Force Recommendation Statement. JAMA. 2022;327:1577.
[PMID: 35471505]

Zheng SL et al. Association of aspirin use for primary prevention
with cardiovascular events and bleeding events: a systematic
review and meta-analysis. JAMA. 2019;321:277. [PMID:
30667501]

PREVENTION OF OSTEOPOROSIS

See Chapter 28.

Osteoporosis, characterized by low bone mineral den-
sity, is common and associated with an increased risk of
fracture. The lifetime risk of an osteoporotic fracture is
approximately 50% for women and 30% for men. Osteopo-
rotic fractures can cause significant pain and disability. As
such, research has focused on means of preventing osteo-
porosis and related fractures. Primary prevention strategies
include calcium supplementation, vitamin D supplementa-
tion, and exercise programs. The effectiveness of calcium
and vitamin D for fracture prevention remains controver-
sial, particularly in noninstitutionalized individuals.

Screening for osteoporosis on the basis of low bone
mineral density is reccommended for women over age 65,
based on indirect evidence that screening can identify
women with low bone mineral density and that treatment
of women with low bone density with bisphosphonates is
effective in reducing fractures. However, real-world
adherence to pharmacologic therapy for osteoporosis is
low: one-third to one-half of patients do not take their
medication as directed. Screening for osteoporosis is also
recommended in younger women who are at increased
risk. The effectiveness of screening in men has not been
established. Concern has been raised that bisphospho-
nates may increase the risk of certain uncommon, atypi-
cal types of femoral fractures and rare osteonecrosis of
the jaw, making consideration of the benefits and risks of
therapy important when considering osteoporosis
screening.

Anam AK et al. Update on osteoporosis screening and manage-
ment. Med Clin North Am. 2021;105:1117. [PMID: 34688418]

US Preventive Services Task Force. Screening for osteoporosis
to prevent fractures: US Preventive Services Task Force
Recommendation Statement. JAMA. 2018;319:2521.
[PMID: 29946735]

US Preventive Services Task Force. Vitamin D, calcium, or com-
bined supplementation for the primary prevention of frac-
tures in community-dwelling adults: US Preventive Services
Task Force Recommendation Statement. JAMA. 2018;319:
1592. [PMID: 29677309]

PREVENTION OF PHYSICAL INACTIVITY

Lack of sufficient physical activity is the second most
important contributor to preventable deaths, trailing
only tobacco use. The US Department of Health and
Human Services and the CDC recommend that adults
(including older adults) engage in 150 minutes of
moderate-intensity (such as brisk walking) or 75 minutes
of vigorous-intensity (such as jogging or running) aerobic
activity or an equivalent mix of moderate- and vigorous-
intensity aerobic activity each week. In addition to activity
recommendations, the CDC recommends activities to
strengthen all major muscle groups (abdomen, arms, back,
chest, hips, legs, and shoulders) at least twice a week.

Patients who engage in regular moderate to vigorous
exercise have a lower risk of MI, stroke, hypertension,
hyperlipidemia, type 2 diabetes mellitus, diverticular
disease, and osteoporosis. Regular exercise may also
have a positive effect on executive function in older
adults.

In longitudinal cohort studies, individuals who report
higher levels of leisure-time physical activity are less likely
to gain weight. Conversely, individuals who are overweight
are less likely to stay active. However, at least 60 minutes of
daily moderate-intensity physical activity may be necessary
to maximize weight loss and prevent significant weight
regain. Moreover, adequate levels of physical activity
appear to be important for the prevention of weight gain
and the development of obesity.

Physical activity can be incorporated into any person’s
daily routine. The basic message should be the more the
better, and anything is better than nothing.

When counseling patients, clinicians should advise
patients about both the benefits and risks of exercise, pre-
scribe an exercise program appropriate for each patient,
and provide advice to help prevent injuries and cardiovas-
cular complications.

Although primary care providers regularly ask patients
about physical activity and advise them with verbal coun-
seling, few providers provide written prescriptions or
perform fitness assessments. Tailored interventions may
potentially help increase physical activity in individuals.
Exercise counseling with a prescription, eg, for walking
at either a hard intensity or a moderate intensity with a
high frequency, can produce significant long-term
improvements in cardiorespiratory fitness. To be effec-
tive, exercise prescriptions must include recommenda-
tions on type, frequency, intensity, time, and progression
of exercise and must follow disease-specific guidelines.
Several factors influence physical activity behavior,
including personal, social (eg, family and work), and
environmental (eg, access to exercise facilities and well-
lit parks) factors.
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Chen FT et al. Effects of exercise training interventions on
executive function in older adults: a systematic review and
meta-analysis. Sports Med. 2020;50:1451. [PMID: 32447717]

Patnode CD et al. Behavioral counseling interventions to pro-
mote a healthy diet and physical activity for cardiovascular
disease prevention in adults without known cardiovascular
disease risk factors: updated evidence report and systematic
review for the US Preventive Services Task Force. JAMA.
2022;328:375. [PMID: 35881116]

US Preventive Services Task Force; Krist AH et al. Behavioral
counseling interventions to promote a healthy diet and physi-
cal activity for cardiovascular disease prevention in adults
with cardiovascular risk factors: US Preventive Services Task
Force Recommendation Statement. JAMA. 2020;324:2069.
[PMID: 33231670]

PREVENTION OF OVERWEIGHT & OBESITY

Obesity is now a true epidemic and public health crisis that
both clinicians and patients must face. Normal body
weight is defined as a BMI of less than 25, overweight is
defined as a BMI of 25.0-29.9, and obesity as a BMI greater
than 30.

Risk assessment of the overweight and obese patient
begins with determination of BMI, waist circumference for
those with a BMI of 35 or less, presence of comorbid condi-
tions, and a fasting blood glucose and lipid panel. Obesity
is clearly associated with type 2 diabetes mellitus, hyper-
tension, hyperlipidemia, cancer, osteoarthritis, CVD,
obstructive sleep apnea, and asthma.

Obesity is associated with a higher all-cause mortality
rate. Data suggest an increase among those with grades 2
and 3 obesity (BMI more than 35); however, the impact on
all-cause mortality among overweight (BMI 25-30) and
grade 1 obesity (BMI 30-35) is questionable. Persons with
a BMI of 40 or higher have death rates from cancers that
are 52% higher for men and 62% higher for women than
the rates in men and women of normal weight.

Prevention of overweight and obesity involves both
increasing physical activity and dietary modification to
reduce caloric intake. Adequate levels of physical activity
appear to be important for the prevention of weight gain
and the development of obesity. Physical activity programs
consistent with public health recommendations may pro-
mote modest weight loss (~2 kg); however, the amount of
weight loss for any one individual is highly variable.

Clinicians can help prevent and treat obesity by inten-
sive, multicomponent interventions, often best delivered
by a trained nutritionist. Patients engaged in such interven-
tions learn to develop personalized eating plans to reduce
energy intake, particularly by recognizing the contribu-
tions of unhealthy fats, concentrated carbohydrates, and
large portion sizes (see Chapter 31). Patients typically
underestimate caloric content, especially when consuming
food away from home. Providing patients with caloric and
nutritional information may help limit caloric intake as
part of a multicomponent intervention.

Commercial weight loss programs are effective in
promoting weight loss and weight loss management. A
RCT of over 400 overweight or obese women demon-
strated the effectiveness of a free prepared meal and
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incentivized structured weight loss program compared
with usual care.

Weight loss strategies using dietary, physical activity,
or behavioral interventions can produce significant
improvements in weight among persons with prediabetes
and a significant decrease in diabetes incidence. Lifestyle
interventions including diet combined with physical activ-
ity are effective in achieving weight loss and reducing car-
diometabolic risk factors among patients with severe
obesity.

Bariatric surgical procedures, eg, adjustable gastric
band, sleeve gastrectomy, and Roux-en-Y gastric bypass,
are reserved for patients with severe obesity whose BMI
exceeds 40, or for less severely obese patients (with BMIs
between 35 and 40) with high-risk comorbid conditions
such as life-threatening cardiopulmonary problems or dia-
betes mellitus. In selected patients, surgery can produce
substantial weight loss (10-159 kg) over 1-5 years, with
rare, but sometimes serious, complications. Surgery also
appears successful in improving glycemic control and
reducing diabetes. Nutritional deficiencies are one compli-
cation of bariatric surgical procedures and close monitor-
ing of a patients metabolic and nutritional status is
essential.

Finally, clinicians seem to share a general perception
that almost no one succeeds in long-term maintenance of
weight loss. However, research demonstrates that approxi-
mately 20% of overweight individuals are successful at long-
term weight loss (defined as losing 10% or more of initial
body weight and maintaining the loss for 1 year or longer).

Martin JC et al. Preventing weight gain in adults: a systematic
review and meta-analysis of randomized controlled trials.
Obes Rev. 2021;22:¢13280. [PMID: 34028958]

Wadden TA et al; STEP 3 Investigators. Effect of subcutaneous
semaglutide vs placebo as an adjunct to intensive behavioral
therapy on body weight in adults with overweight or obesity:
the STEP 3 randomized clinical trial. JAMA. 2021;325:1403.
[PMID: 33625476]

CANCER PREVENTION

Primary Prevention

Cancer mortality rates continue to decrease in the
United States. Part of this decrease results from reductions
in tobacco use, since cigarette smoking is the most impor-
tant preventable cause of cancer; cancer incidence is also
lower in those with higher levels of physical activity and
lower levels of obesity and alcohol use. Persons who engage
in regular physical exercise and avoid obesity have lower
rates of breast and colon cancer.

Chemoprevention has been widely studied for primary
cancer prevention without clear evidence of benefits (see
earlier Chemoprevention section and Chapter 41). Use of
tamoxifen, raloxifene, and aromatase inhibitors for breast
cancer prevention is discussed in Chapters 19 and 41.
Hepatitis B vaccination can prevent HCC. Screening and
treatment of hepatitis C is another strategy to prevent HCC
(see Chapter 18); new recommendations have extended the



CMDT 2024

CHAPTER 1

population eligible for screening. HPV virus-like particle
(VLP) vaccine is recommended to prevent cervical cancer
(Table 1-3). HPV vaccines may also have a role in the pre-
vention of HPV-related head and neck and possibly anal
cancers. The USPSTF recommends genetic counseling and,
if indicated after counseling, genetic testing for women
whose family or personal history is associated with an
increased risk of harmful mutations in the BRCA 1/2 gene.

Athanasiou A et al. HPV vaccination and cancer prevention.
Best Pract Res Clin Obstet Gynaecol. 2020;65:109. [PMID:
32284298]

US Preventive Services Task Force; Owens DK et al. Risk assess-
ment, genetic counseling, and genetic testing for BRCA-
related cancer: US Preventive Services Task Force
Recommendation Statement. JAMA. 2019;322:652. [PMID:
31429903]

Screening & Early Detection

Screening prevents death from cancers of the breast, colon,
lung, and cervix. Current cancer screening recommenda-
tions from the USPSTF are available online at https://www.
uspreventiveservicestaskforce.org/BrowseRec/Index/
browse-recommendations.

Most guidelines are based on trial evidence from
middle-aged adults. Guidelines for optimal cancer screen-
ing in adults over the age of 75 are unsettled; thus, an
individualized approach that considers differences in dis-
ease risk and competing health issues rather than chrono-
logical age alone is recommended.

Despite an increase in rates of screening for breast, cer-
vical, lung, and colon cancer over the last decade, overall
screening for these cancers is suboptimal. Interventions
effective in promoting recommended cancer screening
include group education, one-on-one education, patient
reminders, reduction of structural barriers, reduction of
out-of-pocket costs, and provider assessment and feed-
back. Multicomponent interventions are generally more
effective than single-component ones.

Though breast cancer mortality is reduced with mam-
mography screening, screening mammography has both
benefits and downsides. Clinicians should discuss the risks
and benefits with each patient and consider individual
patient preferences when deciding when to begin screening
(see Chapter 19).

Prostate cancer screening remains controversial, since
completed trials have not fully answered the question of
whether early detection and treatment after screen detec-
tion produce sufficient benefits (in terms of cancer-specific
mortality reduction) to outweigh harms of treatment. For
men between the ages of 55 and 69, the decision to screen
should be individualized and include a discussion of its
risks and benefits with a clinician. The USPSTF recom-
mends against PSA-based prostate cancer screening for
men older than age 70 years (grade D recommendation).

The USPSTF recommends colorectal cancer screening
for adults aged 45-75 years and selectively screening adults
aged 76-85 years (considering the patients overall health,
prior screening history, and patient’s preferences). Choice
of screening test is based on patient preferences. Screening

colonoscopy every 10 years is one recommended screening
option. Annual or biennial fecal occult blood testing
reduces mortality from colorectal cancer and is also rec-
ommended. CT colonography (virtual colonoscopy) is a
noninvasive option in screening for colorectal cancer. It has
been shown to have a high safety profile and performance
similar to colonoscopy.

The USPSTF currently recommends screening for cer-
vical cancer in women aged 21-65 years with a Papanico-
laou smear (cytology) every 3 years or, for women aged
30-65 years who desire longer intervals, screening with
cytology and HPV testing every 5 years. The American
Cancer Society recommends screening for people aged
25-65 years with primary HPV testing every 5 years. The
USPSTF recommends against screening in women younger
than 21 years of age and average-risk women over 65 with
adequate negative prior screenings. Receipt of HPV vacci-
nation does not yet affect screening intervals, although it
may have such effect in the future, as a greater proportion
of persons are vaccinated.

The USPSTF recommends offering annual lung cancer
screening with low-dose CT to current smokers aged 50 to
80 years and a 20-pack-year smoking history or to smokers
who quit within the past 15 years. Screening should stop
once a person has not smoked for 15 years or has devel-
oped a health problem that significantly limits life expec-
tancy. Screening should not be viewed as an alternative to
smoking cessation but rather as a complementary approach.

Fontham ETH et al. Cervical cancer screening for individuals at
average risk: 2020 guideline update from the American Cancer
Society. CA Cancer J Clin. 2020;70:321. [PMID: 32729638]

Jonas DE et al. Screening for lung cancer with low-dose com-
puted tomography: updated evidence report and systematic
review for the US Preventive Services Task Force. JAMA.
2021;325:971. [PMID: 33687468]

Qaseem A et al. Screening for breast cancer in average-risk
women: a guidance statement from the American College of
Physicians. Ann Intern Med. 2019;170:547. [PMID: 30959525]

US Preventive Services Task Force; Curry SJ et al. Screening for
cervical cancer: US Preventive Services Task Force Recommen-
dation Statement. JAMA. 2018;320:674. [PMID: 30140884]

US Preventive Services Task Force. Screening for colorectal
cancer: US Preventive Services Task Force Recommendation
Statement. JAMA. 2021;325:1965. [PMID: 34003218]

US Preventive Services Task Force; Grossman DC et al. Screen-
ing for prostate cancer: US Preventive Services Task Force
Recommendation Statement. JAMA. 2018;319:1901. [PMID:
29801017]

US Preventive Services Task Force; Krist AH. Screening for lung
cancer: US Preventive Services Task Force Recommendation
Statement. JAMA. 2021;325:962. [PMID: 33687470]

PREVENTION OF INJURIES & VIOLENCE

Injuries are an important cause of morbidity and mortality,
particularly before age 65. Homicide and motor vehicle
accidents are a major cause of injury-related deaths among
young and middle-aged adults, and accidental falls are the
most common cause of injury-related death in older adults.
Although motor vehicle accident deaths per miles driven
have declined in the United States over many years, there
was an increase in 2020-2021.



DISEASE PREVENTION & HEALTH PROMOTION

Men ages 16-35 are at especially high risk for serious
injury and death from accidents and violence, with Black
and Latino men at greatest risk. Deaths from firearms have
reached epidemic levels in the United States. Having a gun
in the home increases the likelihood of homicide nearly
threefold and of suicide fivefold. Educating clinicians to
recognize and treat depression, assess suicide risk, and
restrict access to lethal methods in persons at risk has been
found to reduce suicide rates.

Clinicians have a critical role in the detection, preven-
tion, and management of intimate partner violence (IPV).
The USPSTF recommends screening women of reproduc-
tive age for IPV and providing or referring women to
intervention services when needed. Inclusion of a single
question in the medical history—“At any time, has a part-
ner ever hit you, kicked you, or otherwise physically hurt
you?”—can increase identification of this common prob-
lem. Assessment for abuse and offering of referrals to com-
munity resources create the potential to interrupt and
prevent recurrence of IPV and associated trauma (and
even mortality). Clinicians should take an active role in
following up with patients whenever possible, since IPV
screening with passive referrals to services may not be
adequate to prevent recurrence and escalation.

Physical and psychological abuse, exploitation, and
neglect of older adults are serious, underrecognized prob-
lems; they may occur in up to 10% of elders. Risk factors
for elder abuse include a culture of violence in the family;
a demented, debilitated, or depressed and socially isolated
victim; and a perpetrator profile of mental illness, alcohol
or drug abuse, or emotional and/or financial dependence
on the victim. Clues to elder mistreatment include the
patient’s ill-kempt appearance, recurrent urgent-care visits,
missed appointments, suspicious physical findings, and
implausible explanations for injuries.

Cimino-Fiallos N et al. Elder abuse—a guide to diagnosis and
management in the emergency department. Emerg Med Clin
North Am. 2021;39:405. [PMID: 33863468]

Kirk L et al. What barriers prevent health professionals screening
women for domestic abuse? A literature review. Br J Nurs.
2020;29:754. [PMID: 32649247]

Mercier E et al. Elder abuse in the out-of-hospital and emer-
gency department settings: a scoping review. Ann Emerg
Med. 2020;75:181. [PMID: 31959308]

PREVENTION OF SUBSTANCE USE
DISORDERS: ALCOHOL & ILLICIT DRUGS

A. Alcohol

Unhealthy alcohol use is a major public health problem in
the United States, where approximately 51% of adults 18 years
and older are current regular drinkers (at least 12 drinks in
the past year). The spectrum of alcohol use disorders
includes alcohol dependence, harmful pattern use of alco-
hol, and entities such as alcohol intoxication, alcohol with-
drawal, and several alcohol-induced mental disorders. The
ICD-11 includes a new category: hazardous alcohol use.
Categorized as a risk factor, hazardous alcohol use is a
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pattern of alcohol use that appreciably increases the risk of
harmful physical or mental health consequences to the user.

Underdiagnosis and undertreatment of alcohol misuse
are substantial, both because of patient denial and lack of
detection of clinical clues.

As with cigarette use, clinician identification and coun-
seling about unhealthy alcohol use are essential. The
USPSTF recommends screening adults aged 18 years and
older for unhealthy alcohol use. The National Institute on
Alcohol Abuse and Alcoholism recommends the following
single-question screening test (validated in primary care
settings): “How many times in the past year have you had
X or more drinks in a day?” (X is 5 for men and 4 for
women, and a response of more than 1 time is considered
a positive screen.)

Those who screen positive on the single-item question-
naire should complete the Alcohol Use Disorder Identifica-
tion Test (AUDIT), which consists of questions on the
quantity and frequency of alcohol consumption, on alcohol
dependence symptoms, and on alcohol-related problems
(Table 1-7).

Clinicians should provide those who screen positive for
hazardous or risky drinking with brief behavioral counsel-
ing interventions to reduce alcohol misuse. Use of screen-
ing procedures and brief intervention methods (see
Chapter 27) can produce a 10-30% reduction in long-term
alcohol use and alcohol-related problems. Those whose
AUDIT scores suggest alcohol use disorder (AUDIT > 12)
should undergo more extensive evaluation and potential
referral for treatment.

B. Opioids

Deaths due to opioid overdose have dramatically increased.
Opioid risk mitigation strategies include use of risk assess-
ment tools, treatment agreements (contracts), and urine
drug testing to limit diversion of prescription opiates.
Additional strategies include establishing and strengthen-
ing prescription drug monitoring programs, regulating
pain management facilities, and establishing dosage
thresholds requiring consultation with pain specialists.
Medication-assisted treatment, the use of medications with
counseling and behavioral therapy, is effective in the pre-
vention of opioid overdose and substance abuse disorders.
Methadone, buprenorphine, and naltrexone are FDA
approved for use in medication-assisted treatment.
Buprenorphine has potential as a medication to ameliorate
the symptoms and signs of withdrawal from opioids and is
effective in reducing concomitant cocaine and opioid
abuse. The FDA supports greater access to naloxone and is
currently exploring options to make naloxone more avail-
able to treat opioid overdose. (See Chapter 5.)

Use of illegal drugs—including cocaine, methamphet-
amine, and so-called designer drugs—either sporadically
or episodically remains an important problem. Lifetime
prevalence of drug abuse is approximately 8% and is gener-
ally greater among men, young and unmarried individuals,
Native Americans, and those of lower socioeconomic sta-
tus. As with alcohol, drug abuse disorders often coexist
with personality disorders, anxiety disorders, and other
substance abuse disorders.
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CHAPTER 1

Table 1-7. Screening for alcohol abuse using the Alcohol Use Disorder Identification Test (AUDIT).

(Scores for response categories are given in parentheses. Added together, Total Scores range from 0 to 40, with scores of 1 to 7
suggesting low-risk drinking; 8 to 14, hazardous or harmful drinking; and > 15, alcohol dependence.)

(0) Never (1) Monthly or less (2) Two to four times a month  (3) Two or three times a week  (4) Four or more times a week

(0) Tor2 (1)3or4 (2)50r6 (3)7t09 (4) 10 or more

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) No (2) Yes, but not in the past year (4) Yes, during the past year

(0) No (2) Yes, but not in the past year (4) Yes, during the past year

Reproduced with permission from Babor TF, Higgins-Biddle JC, Saunders JB, Montiero MG. AUDIT. The Alcohol Use Disorders Identification Test.
Guidelines for use of primary health care, 2nd ed. Geneva, Switzerland: World Health Organization; 2001.

Clinical aspects of substance abuse are discussed in
Chapter 27.

Mekonen T et al. Treatment rates for alcohol use disorders: a
systematic review and meta-analysis. Addiction. 2021;116:
2617. [PMID: 33245581]

Chou R et al. Interventions for unhealthy drug use—supplemental
report: a systematic review for the U.S. Preventive Services
Task Force [Internet]. Rockville (MD): Agency for Healthcare
Research and Quality (US); 2020 Jun. Report No.: 19-05255-
EF-2. https://www.ncbi.nlm.nih.gov/books/NBK558205/
[PMID: 32550674]

Fairbanks J et al. Evidence-based pharmacotherapies for alcohol
use disorder: clinical pearls. Mayo Clin Proc. 2020;95:1964.
[PMID: 32446635]

Hepner KA et al. Rates and impact of adherence to recom-
mended care for unhealthy alcohol use. ] Gen Intern Med.
2019;34:256. [PMID: 30484101]
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updated systematic review for the U.S. Preventive Services
Task Force [Internet]. Rockville (MD): Agency for Healthcare
Research and Quality (US); 2020 Jun. Report No.: 19-05255-
EF-1. https://www.ncbi.nlm.nih.gov/books/NBK558174/
[PMID: 32550673]

Saunders JB et al. Alcohol use disorders in ICD-11: past, present,
and future. Alcohol Clin Exp Res. 2019;43:1617. [PMID:
31194891]

Substance Abuse and Mental Health Services Administration
(SAMHSA). Medication-Assisted Treatment (MAT). https://
www.samhsa.gov/medication-assisted-treatment



Common Symptoms
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COUGH

> Age, duration of cough, occupational history,
environmental exposures, and risk of infection
with SARS-CoV-2.

> Use of tobacco, cannabis, e-cigarettes (vaping).

v

Dyspnea (at rest or with exertion).

> Vital signs (heart rate, respiratory rate, body
temperature); pulse oximetry.

P Chest examination.

> CXR, especially when unexplained cough lasts
> 3-6 weeks.

General Considerations

Cough is the most common symptom for which patients
seek medical attention. Cough results from stimulation of
mechanical or chemical afferent nerve receptors in the
bronchial tree. Effective cough depends on an intact
afferent—efferent reflex arc, adequate expiratory and chest
wall muscle strength, and normal mucociliary production
and clearance.

Clinical Findings
A. Symptoms

Distinguishing acute (less than 3 weeks), persistent
(3-8 weeks), and chronic (more than 8 weeks) cough ill-
ness syndromes is a useful first step in evaluation. Postin-
fectious cough lasting 3-8 weeks has also been referred to
as subacute cough to distinguish this common, distinct
clinical entity from acute and chronic cough.

1. Acute cough—In healthy adults, most acute cough syn-
dromes are due to viral respiratory tract infections. Addi-
tional features of infection such as fever, nasal congestion,
and sore throat help confirm this diagnosis. Dyspnea
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(at rest or with exertion) may reflect a more serious condi-
tion, and further evaluation should include assessment of
oxygenation (pulse oximetry or ABG measurement), air-
flow (peak flow or spirometry), and pulmonary parenchy-
mal disease (CXR). The timing and character of the cough
are not useful in establishing the cause of acute cough
syndromes, although cough-variant asthma should be con-
sidered in adults with prominent nocturnal cough. Loss of
smell or taste accompanying a new cough illness is specific
but not sensitive for COVID-19 infection. The presence
of posttussive emesis or inspiratory whoop in adults
modestly increases the likelihood of pertussis, and the
absence of paroxysmal cough and the presence of fever
decrease its likelihood. Uncommon causes of acute cough
should be suspected in those with HF or hay fever (allergic
rhinitis) and those with occupational risk factors (such as
farmworkers).

2. Persistent and chronic cough—Cough due to acute
respiratory tract infection resolves within 3 weeks in more
than 90% of patients. Pertussis should be considered in
adolescents and adults who have persistent or severe cough
lasting more than 3 weeks, who have not been adequately
boosted with Tdap, and who have been exposed to a person
with confirmed pertussis. It should also be considered in
geographic areas where the prevalence of pertussis
approaches 20% (although its exact prevalence is difficult
to ascertain due to the limited sensitivity of diagnostic
tests).

When ACE inhibitor use, acute respiratory tract infec-
tion, and chest radiographic abnormalities are absent, most
cases of persistent and chronic cough are related to postna-
sal drip (upper airway cough syndrome), cough-variant
asthma, or GERD, or some combination of these three
entities. Approximately 10% of cases are caused by non-
asthmatic eosinophilic bronchitis. A history of nasal or
sinus congestion, wheezing, or heartburn should direct
subsequent evaluation and treatment, though these condi-
tions frequently cause persistent cough in the absence of
typical symptoms. Dyspnea at rest or with exertion is not
commonly reported among patients with persistent cough;
dyspnea requires assessment for chronic lung disease, HE,
anemia, PE, or pulmonary hypertension.
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Bronchogenic carcinoma is suspected when cough is
accompanied by unexplained weight loss, hemoptysis, and
fevers with night sweats, particularly in persons with sig-
nificant tobacco or occupational exposures (asbestos,
radon, diesel exhaust, and metals). Persistent and chronic
cough with excessive phlegm increases the likelihood of
COPD, particularly if there is a history of cigarette smok-
ing, or of bronchiectasis if accompanied by a history of
recurrent or complicated pneumonia; CXRs are helpful in
diagnosis. Chronic cough with dry eyes may represent
Sjogren syndrome. A chronic dry cough may be the first
symptom of idiopathic pulmonary fibrosis.

B. Physical Examination

Pneumonia is suspected when acute cough is accompanied
by vital sign abnormalities (tachycardia, tachypnea, fever).
Findings suggestive of airspace consolidation (crackles,
decreased breath sounds, fremitus, egophony) are specific
predictors of community-acquired pneumonia but are
present in a minority of cases. Purulent sputum is associ-
ated with bacterial infections in patients with structural
lung disease (eg, COPD, cystic fibrosis), but it is a poor
predictor of pneumonia in the otherwise healthy adult.
Wheezing and rhonchi are frequent findings in adults with
acute bronchitis and do not indicate consolidation or
adult-onset asthma in most cases.

Examination of patients with persistent cough should
include a search for chronic sinusitis, which may contrib-
ute to postnasal drip syndrome or to asthma. Physical
examination may help distinguish COPD from HE In
patients with cough and dyspnea, a normal match test
(ability to blow out a match from 25 cm away) and maxi-
mum laryngeal height greater than 4 cm (measured from
the sternal notch to the cricoid cartilage at end expiration)
substantially decrease the likelihood of COPD. Similarly,
normal jugular venous pressure and no hepatojugular
reflux decrease the likelihood of biventricular HE.

C. Diagnostic Studies

1. Acute cough—CXR should be considered for any adult
with acute cough whose vital signs are abnormal or whose
chest examination suggests pneumonia. The relationship
between specific clinical findings and the probability of
pneumonia is shown in Table 2-1. A large, multicenter
randomized study found that elevated serum CRP (greater
than 30 mg/dL) improves diagnostic accuracy of clinical
prediction rules for pneumonia in adults with acute cough;
serum procalcitonin had only marginal utility in outpatient
management (in contrast with severe pneumonia requiring
hospital care). A meta-analysis found that lung ultrasonog-
raphy had better accuracy than CXR for the diagnosis of
adult community-acquired pneumonia. In patients with
dyspnea, pulse oximetry and peak flow help exclude
hypoxemia or obstructive airway disease. However, a nor-
mal pulse oximetry value (eg, greater than 93%) does not
rule out a significant alveolar-arterial (A-a) gradient when
patients have effective respiratory compensation.

2. Persistent and chronic cough—CXR is indicated when
ACE inhibitor therapy-related and postinfectious cough are

Table 2-1. Positive and negative LRs of history,
physical examination, and laboratory findings in the
diagnosis of pneumonia.

Positive Negative
Finding LR LR
Medical history
Fever 1.7-2.1 0.6-0.7
Chills 13-1.7 0.7-0.9
Physical examination
Tachypnea (respiratory rate 1.5-3.4 0.8
> 25 breaths/min)
Tachycardia (> 100 beats/min in 1.6-2.3 0.5-0.7
two studies or > 120 beats/min
in one study)
Hyperthermia (> 37.8°C) 14-44 0.6-0.8
Chest examination
Dullness to percussion 2.2-43 0.8-0.9
Decreased breath sounds 23-25 0.6-0.8
Crackles 1.6-2.7 0.6-0.9
Rhonchi 14-15 0.8-0.9
Egophony 2.0-8.6 0.8-1.0
Laboratory findings
Leukocytosis (> 11,000/mcL 1.9-3.7 0.3-0.6

[11 x 10%/L] in one study or
> 10,400/mcL [10.4 X 10%/L]
in another study)

excluded. If pertussis is suspected, PCR testing should be
performed on a nasopharyngeal swab or nasal wash
specimen—although the ability to detect pertussis decreases
as the duration of cough increases. When the chest film is
normal, postnasal drip, asthma, or GERD are the most likely
causes. The presence of typical symptoms of these condi-
tions directs further evaluation or empiric therapy, though
typical symptoms are often absent. Definitive tests for
determining the presence of each are available (Table 2-2).
However, empiric treatment with a maximum-strength
regimen for postnasal drip, asthma, or GERD for 2-4 weeks
is one recommended approach since documenting the

Table 2-2. Empiric therapy or definitive testing for
persistent cough.

Suspected
Condition

Step 1
(Empiric Therapy)

Step 2
(Definitive Testing)

Postnasal drip ~ Therapy for allergy or

chronic sinusitis

Sinus CT scan; otolaryn-
gologic referral

Asthma Beta-2-agonist Spirometry; consider
methacholine
challenge if normal

GERD Lifestyle and diet Esophageal pH

modifications with
or without PPIs

monitoring
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presence of postnasal drip, asthma, or GERD does not
mean they are the cause of the cough. Alternative approaches
to identifying corticosteroid-responsive cough due to
asthma include examining induced sputum for increased
eosinophil counts (greater than 3%) or providing an empiric
trial of prednisone, 30 mg daily orally for 2 weeks.

Nonasthmatic eosinophilic bronchitis can be diagnosed
by finding eosinophils with induced sputum analysis after
the exclusion of other causes for chronic cough by clinical,
radiologic, and lung function assessment. The cough usu-
ally responds well to inhaled corticosteroids.

Spirometry may help measure large airway obstruction
(eg, foreign body or cancer) in patients who have persistent
cough and wheezing and who are not responding to
asthma treatment. When empiric treatment trials are not
successful, additional evaluation with pH manometry,
endoscopy, barium swallow, sinus CT, or high-resolution
chest CT may identify the cause.

Differential Diagnosis
A. Acute Cough

Acute cough may be a symptom of acute respiratory tract
infection, COVID-19, asthma, allergic rhinitis, HF, and
ACE inhibitor therapy, as well as many less common
causes.

When community influenza-like illness activity levels
are high, clinical diagnosis of influenza (cough, fever, chills
with or without sweats, myalgias, and acute onset) has a
positive predictive value of approximately 70%; this usually
obviates the need for rapid diagnostic tests to guide isola-
tion and empiric treatment decisions. The CDC’s FluView
displays weekly updates of influenza surveillance data
(https://www.cdc.gov/flu/weekly/index.htm).

B. Persistent and Chronic Cough

Causes of persistent cough include environmental expo-
sures (cigarette smoke, air pollution), occupational expo-
sures, pertussis, postnasal drip, asthma (including
cough-variant asthma), GERD, COPD, chronic aspira-
tion, bronchiectasis, nonasthmatic eosinophilic bronchi-
tis, tuberculosis or other chronic infection, interstitial
lung disease, and bronchogenic carcinoma. The preva-
lence of cough 1 year after hospitalization for COVID-19
is 2.5%. COPD is a common cause of persistent cough
among patients older than 50 years who have smoked
cigarettes. Persistent cough may also be due to somatic
cough syndrome or tic cough, or vocal fold dysfunction.
When empiric treatment trials fail, consider other causes
of chronic cough such as obstructive sleep apnea, tonsil-
lar or uvular enlargement, and environmental fungi
(see Chapter 38).

C. Cough in the Inmunocompromised Patient

The evaluation of cough in immunocompromised patients
is the same as in immunocompetent patients but with an
increased concern for tuberculosis (regardless of radio-
graphic findings) as well as fungi, cytomegalovirus, vari-
cella, herpesvirus, and Prneumocystis jirovecii.
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Treatment
A. Acute Cough

Treatment of acute cough should target the underlying
etiology of the illness, the cough reflex itself, and any addi-
tional factors that exacerbate the cough. Cough duration is
typically 1-3 weeks, yet patients frequently expect cough to
last fewer than 10 days. Limited studies on the use of dex-
tromethorphan suggest a minor or modest benefit. Honey
may provide symptomatic benefit.

When influenza is diagnosed, oral oseltamivir or zana-
mivir or intravenous peramivir are equally effective (1 less
day of illness) when initiated within 30-48 hours of illness
onset; treatment is recommended regardless of illness
duration when patients have severe, complicated, or pro-
gressive influenza and in patients requiring hospitalization.
In Chlamydophila- or Mycoplasma-documented infection
or outbreaks, first-line antibiotics include erythromycin or
doxycycline. Antibiotics do not improve cough severity or
duration in patients with uncomplicated acute bronchitis.
In patients with bronchitis and wheezing, inhaled beta-
2-agonists reduce severity and duration of cough. In
patients with acute cough, treating the accompanying post-
nasal drip (with antihistamines, decongestants, saline nasal
irrigation, or nasal corticosteroids) can be helpful. Two
studies found codeine to be no more effective than placebo
in reducing acute cough symptoms.

B. Persistent and Chronic Cough

Evaluation and management of persistent cough often
require multiple visits and therapeutic trials, which fre-
quently lead to frustration, anger, and anxiety. When per-
tussis infection is suspected early in its course, treatment
with a macrolide antibiotic (see Chapter 35) is appropriate
to reduce organism shedding and transmission. When per-
tussis has lasted more than 7-10 days, antibiotic treatment
does not affect the duration of cough, which can last up to
6 months. Early identification, revaccination with Tdap,
and treatment are encouraged for adult patients who work
or live with persons at high risk for complications from
pertussis (pregnant women, infants [particularly younger
than 1 year], and immunosuppressed individuals).

Table 2-2 outlines empiric treatments for persistent
cough. There is no evidence to guide how long to continue
treatment for persistent cough due to postnasal drip,
asthma, or GERD. Studies have not found a consistent
benefit of inhaled corticosteroid therapy in adults with
persistent cough.

There is insufficient evidence to recommend the rou-
tine use of any pharmacologic treatments (antibiotics,
bronchodilators, mucolytics) to relieve chronic cough due
to stable chronic bronchitis.

The small percentage of patients with idiopathic chronic
cough should be managed in consultation with an otolar-
yngologist or a pulmonologist; consider a high-resolution
CT scan of the lungs. Treatment options include lidocaine
throat spray, nebulized lidocaine therapy, and morphine
sulfate, 5-10 mg orally twice daily. Sensory dysfunction of
the laryngeal branches of the vagus nerve may contribute
to persistent cough syndromes and may explain the
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effectiveness of gabapentin and baclofen in patients with
chronic cough.

Speech pathology therapy combined with pregabalin
has some benefit in chronic refractory cough. In patients
with cough hypersensitivity syndrome, therapy aimed at
shifting the patient’s attentional focus from internal stimuli
to external focal points can be helpful. PPIs are not effec-
tive when used in isolation for treating chronic cough due
to gastroesophageal reflux; most benefit appears to come
from lifestyle modifications and weight reduction.

When to Refer

« Failure to control persistent or chronic cough following
empiric treatment trials.

« Patients with recurrent symptoms should be referred to an
otolaryngologist, pulmonologist, or gastroenterologist.

When to Admit

o DPatient at high risk for tuberculosis for whom compli-
ance with respiratory precautions is uncertain.

o Need for urgent bronchoscopy, such as suspected for-
eign body.

« Smoke or toxic fume inhalational injury.

« Gas exchange is impaired by cough.

o Patients at high risk for barotrauma (eg, recent
pneumothorax).

Ahmad SR et al. The evolving clinical practice of chronic cough.
Mayo Clin Proc. 2022;97:1164. [PMID: 35483988]

Kardos P et al. German Respiratory Society guidelines for diagnosis
and treatment of adults suffering from acute, subacute and
chronic cough. Respir Med. 2020;170:105939. [PMID: 32843157]

Malesker MA et al. CHEST Expert Cough Panel. Chronic cough
due to stable chronic bronchitis: CHEST Expert Panel Report.
Chest. 2020;158:705. [PMID: 32105719]

Morice A et al. Chronic cough: new insights and future pros-
pects. Eur Respir Rev. 2021;30:210127. [PMID: 34853095]
Smith MP et al. CHEST Expert Cough Panel. Acute cough due
to acute bronchitis in immunocompetent adult outpatients:
CHEST Expert Panel Report. Chest. 2020;157:1256. [PMID:

32092323]

DYSPNEA

> Fever, cough, risk of COVID-19 infection, and chest
pain.
> Vital sign measurements; pulse oximetry.

v

Cardiac and chest examination.
» CXR and ABG measurement in selected patients.

General Considerations

Dyspnea is a subjective experience or perception of uncom-
fortable breathing. The relationship between level of dys-
pnea and the severity of underlying disease varies widely.

Dyspnea can result from conditions that increase the
mechanical effort of breathing (eg, asthma, COPD, restric-
tive lung disease, respiratory muscle weakness), alveolar
lung disease (pulmonary edema, pneumonia, alveolar pro-
teinosis), conditions that produce compensatory tachypnea
(eg, hypoxemia, acidosis), primary pulmonary vasculopa-
thy (pulmonary hypertension), or psychogenic conditions.

Clinical Findings
A. Symptoms

The duration, severity, and periodicity of dyspnea influ-
ence the tempo of the clinical evaluation. Rapid onset or
severe dyspnea in the absence of other clinical features
should raise concern for PE, increased LVEDP, or
pneumothorax.

PE should always be suspected when a patient with new
dyspnea reports a recent history (previous 4 weeks) of pro-
longed immobilization or surgery, estrogen therapy, or
other risk factors for DVT (eg, previous history of throm-
boembolism, cancer, obesity, lower extremity trauma) and
when the cause of dyspnea is not apparent. Silent MI,
which occurs more frequently in persons with diabetes and
women, can result in increased LVEDP, acute HE, and dys-
pnea. Spontaneous pneumothorax is usually accompanied
by chest pain and occurs most often in thin, young men
and in those with underlying lung disease.

Accompanying symptoms provide important clues to
causes of dyspnea. When cough and fever are present, pul-
monary disease (particularly infection) is the primary
concern; myocarditis, pericarditis, and septic emboli can
also present in this manner. Chest pain should be further
characterized as acute or chronic, pleuritic or exertional.
Although acute pleuritic chest pain is the rule in acute
pericarditis and pneumothorax, most patients with pleu-
ritic chest pain in the outpatient clinic have pleurisy due to
acute viral respiratory tract infection. Periodic chest pain
that precedes the onset of dyspnea suggests myocardial
ischemia or PE. Most cases of dyspnea associated with
wheezing are due to acute bronchitis; however, other
causes include new-onset asthma, foreign body, and vocal
fold dysfunction. Interstitial lung disease and pulmonary
hypertension should be considered in patients with symp-
toms (or history) of connective tissue disease. Pulmonary
lymphangitic carcinomatosis should be considered if a
patient has a malignancy, especially breast, lung, or gastric
cancer.

When a patient reports prominent dyspnea with mild
or no accompanying features, consider chronic PE and
noncardiopulmonary causes of impaired oxygen delivery
(anemia, methemoglobinemia, cyanide ingestion, carbon
monoxide poisoning), metabolic acidosis, panic disorder,
and neuromuscular disorders.

The diagnosis of heart failure with preserved ejection
fraction (HFpEF) as the cause of dyspnea is challenging in
the absence of overt congestion; the diagnosis may be made
by echocardiography.

Patients who recover from their initial COVID-19
infection may have persistent dyspnea as part of the “long
COVID” syndrome. Platypnea-orthodeoxia syndrome is
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characterized by dyspnea and hypoxemia on sitting or
standing that improves in the recumbent position.
Hyperthyroidism can cause dyspnea from increased ven-
tilatory drive, respiratory muscle weakness, or pulmo-
nary hypertension.

B. Physical Examination

A focused physical examination should include evaluation
of the head and neck, chest, heart, and lower extremities.
Visual inspection of the patient can suggest obstructive
airway disease (pursed-lip breathing, use of accessory
respiratory muscles, barrel-shaped chest), pneumothorax
(asymmetric excursion), or metabolic acidosis (Kussmaul
respirations). Patients with impending upper airway
obstruction (eg, epiglottitis, foreign body) or severe asthma
exacerbation sometimes assume a tripod position. Focal
wheezing raises the suspicion for a foreign body or other
bronchial obstruction.

Maximum laryngeal height (the distance between the
top of the thyroid cartilage and the suprasternal notch at
end expiration) is a measure of hyperinflation. Obstructive
airway disease is virtually nonexistent when a nonsmoking
patient younger than age 45 years has a maximum laryn-
geal height greater than 4 cm; factors increasing the likeli-
hood of obstructive airway disease (in patients without
known obstructive airway disease) include patient history
of more than 40 pack-years smoking (adjusted LR+ 11.6;
LR- 0.9), patient age 45 years or older (LR+ 1.4; LR- 0.5),
and maximum laryngeal height less than or equal to 4 cm
(LR+ 3.6; LR- 0.7). With all three of these factors present,
the LR+ rises to 58.5 and the LR~ falls to 0.3.

Absent breath sounds suggest a pneumothorax. An
accentuated pulmonic component of the second heart sound
(loud P,) is a sign of pulmonary hypertension and PE.

Clinical predictors of increased LVEDP in dyspneic
patients with no prior history of HF include tachycardia,
systolic hypotension, jugular venous distention, hepatojug-
ular reflux, bibasilar crackles, third heart sound, lower
extremity edema, and chest film findings of pulmonary
vascular redistribution or cardiomegaly. When none is
present, there is a low probability (less than 10%) of
increased LVEDP, but when two or more are present, there
is a high probability (greater than 90%) of increased LVEDP.

C. Diagnostic Studies

Causes of dyspnea that can be managed without CXR are
few: anemia, carbon monoxide poisoning, and ingestions
causing lactic acidosis and methemoglobinemia.

1. Chest radiography—The diagnosis of pneumonia
should be confirmed by CXR in most patients, and elevated
blood levels of procalcitonin or CRP can support the diag-
nosis of pneumonia in equivocal cases or in the presence of
interstitial lung disease. Conversely, a low procalcitonin
can help exclude pneumonia in dyspneic patients present-
ing with HF (see Table 2-1 for other diagnostic findings in
pneumonia).

CXR has a moderate sensitivity (53-75%) and a high
specificity (86-96%) for new-onset HF (represented by
redistribution of pulmonary venous circulation) and can
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help guide treatment of patients with other cardiac dis-
eases. NT-proBNP can assist in the diagnosis of HF (see
below). End-expiratory CXR enhances detection of small
pneumothoraces. A normal CXR has substantial diagnostic
value. When there is no physical examination evidence of
COPD or HF and the CXR is normal, the major remaining
causes of dyspnea include PE, P jirovecii infection (the ini-
tial radiograph may be normal in up to 25%), upper airway
obstruction, foreign body, anemia, and metabolic acidosis.
If a patient has tachycardia or hypoxemia but a normal
CXR and ECG, then tests to exclude pulmonary emboli,
anemia, or metabolic acidosis are warranted.

2. Point-of-care ultrasonography (POCUS)—A systematic
review of five RCTs and 44 prospective cohort-type studies
in patients with acute dyspnea assessed POCUS as a diag-
nostic tool to determine the underlying cause of dyspnea.
When added to a standard diagnostic pathway, POCUS led
to statistically significantly more correct diagnoses in
patients with dyspnea than the standard diagnostic path-
way. POCUS consistently improved the sensitivities of
standard diagnostic pathways to detect HE, pneumonia,
PE, pleural effusion, or pneumothorax. Specificities
increased in most studies; in-hospital mortality and length
of hospital stay, however, did not differ significantly
between patients who did or did not receive POCUS in
addition to standard diagnostic tests.

3. High-resolution chest CT—This test is particularly use-
ful in the evaluation of interstitial and alveolar lung dis-
ease. Helical (“spiral”) CT is useful to diagnose PE since the
images are high resolution and require only one breath
hold by the patient, but to minimize unnecessary testing
and radiation exposure, the clinician should first employ a
clinical decision rule for ruling out acute PE, such as the
PERC (Pulmonary Embolism Rule-Out Criteria) the Wells
score, the revised Geneva scores with fixed or adapted
D-dimer thresholds, or the YEARS algorithm. It is appro-
priate to forego CT scanning in patients with low probabil-
ity of pulmonary embolus when other causes of dyspnea
are more likely (see Chapter 9).

4. Pulmonary function testing with diffusing capacity of
the lungs for carbon monoxide—A low DLco is associ-
ated with interstitial lung disease, emphysema, pulmonary
vascular disease, chronic HF, and drug toxicity. A DLco
above the upper limit of normal (uncommon) may occur
in individuals with asthma, obesity, or increased blood
volume or hemoglobin (polycythemia, left-to-right cardiac
shunt, pregnancy, pulmonary hemorrhage).

5. Cardiopulmonary exercise testing—A maximal exercise
test with a gas exchange analysis that determines minute
ventilation, heart rate, oxygen uptake, and carbon dioxide
output. It may help determine the cause of exertional dys-
pnea, exercise intolerance, or exercise-induced hypoxemia.

6. Serum BNP and cardiac troponin—Laboratory findings
suggesting increased LVEDP include elevated serum BNP
or NT-proBNP levels. High-sensitivity cardiac troponin T
(hs-CTnT) may be a marker of HFpEF causing dyspnea.
BNP has been shown to reliably diagnose severe dyspnea
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caused by HF and to differentiate it from dyspnea due to
other conditions.

7. Arterial blood gas—ABG measurement may be consid-
ered if clinical examination and routine diagnostic testing
are equivocal. With two notable exceptions (carbon mon-
oxide poisoning and cyanide toxicity), ABG measurement
distinguishes increased mechanical effort causes of dys-
pnea (respiratory acidosis with or without hypoxemia)
from compensatory tachypnea (respiratory alkalosis with
or without hypoxemia or metabolic acidosis) and from
psychogenic dyspnea (respiratory alkalosis). Carbon mon-
oxide and cyanide impair oxygen delivery with minimal
alterations in Po,; percent carboxyhemoglobin identifies
carbon monoxide toxicity. Cyanide poisoning should be
considered in a patient with profound lactic acidosis fol-
lowing exposure to burning vinyl (such as a theater fire or
industrial accident). Suspected carbon monoxide poison-
ing or methemoglobinemia can also be confirmed with
venous carboxyhemoglobin or methemoglobin levels.
Venous blood gas testing is also an option for assessing
acid-base and respiratory status by measuring venous pH
and Pco, but is unable to provide information on oxygen-
ation status. To correlate with ABG values, venous pH is
typically 0.03-0.05 units lower, and venous Pco, is typi-
cally 4-5 mm Hg higher than arterial samples.

8. Pulse oximetry—Because ABG testing is impractical in
most outpatient settings, pulse oximetry is useful in the
office evaluation of dyspnea. Oxygen saturation values
above 96% almost always correspond with a Po, greater
than 70 mm Hg, whereas values less than 94% may repre-
sent clinically significant hypoxemia. Important exceptions
to this rule include carbon monoxide toxicity, which leads
to a normal oxygen saturation (due to the similar wave-
lengths of oxyhemoglobin and carboxyhemoglobin), and
methemoglobinemia, which results in an oxygen satura-
tion of about 85% that fails to increase with supplemental
oxygen. Pulse oximetry to detect occult hypoxia is less
accurate in Black patients (OR, 2.57) compared to White
patients. A delirious or obtunded patient with obstructive
lung disease warrants immediate measurement of ABGs to
exclude hypercapnia and the need for intubation, regard-
less of the oxygen saturation. If a patient reports dyspnea
with exertion, but resting oximetry is normal, assessment
of desaturation with ambulation (eg, a brisk walk around
the clinic) can be useful for confirming impaired gas
exchange. Persons with COVID-19 may have low oxygen
saturation with minimal dyspnea and profound desatura-
tion with minimal exertion.

A study found that for patients without known cardiac
or pulmonary disease reporting dyspnea on exertion, spi-
rometry, NT-proBNP, and CT imaging were the most
informative tests.

Episodic dyspnea can be challenging if an evaluation
cannot be performed during symptoms. Life-threatening
causes include recurrent PE, myocardial ischemia, and
reactive airway disease. When dyspnea follows an emo-
tionally or physically stressful event, Takotsubo cardiomy-
opathy (stress cardiomyopathy or broken heart syndrome)
should be considered. When associated with audible

wheezing, vocal fold dysfunction should be considered,
particularly in a young woman who does not respond to
asthma therapy. Spirometry is helpful in further classifying
patients with obstructive airway disease but is rarely
needed in the initial or emergent evaluation of patients
with acute dyspnea.

Differential Diagnosis

Urgent and emergent conditions causing acute dyspnea
include pneumonia, COPD, asthma, pneumothorax, PE,
cardiac disease (eg, HE, acute MI, valvular dysfunction,
arrhythmia, intracardiac shunt), pleural effusion, COVID-
19, diffuse alveolar hemorrhage, metabolic acidosis, cya-
nide toxicity, methemoglobinemia, and carbon monoxide
poisoning. Chronic dyspnea may be caused by interstitial
lung disease, pulmonary hypertension, or pulmonary
alveolar proteinosis.

Treatment

The treatment of urgent or emergent causes of dyspnea
should aim to relieve the underlying cause. Pending diag-
nosis, patients with hypoxemia should immediately be
provided supplemental oxygen unless significant hyper-
capnia is strongly suspected pending ABG measurement.
In the management of acute respiratory failure, high-flow
nasal oxygen may reduce all-cause mortality, rates of intu-
bation, and hospital-acquired pneumonia compared to
noninvasive ventilation. Dyspnea frequently occurs in
patients nearing the end of life. Opioid therapy, anxiolytics,
and corticosteroids can provide substantial relief indepen-
dent of the severity of hypoxemia. Inhaled opioids are not
effective.

Oxygen therapy is most beneficial to patients with sig-
nificant hypoxemia (Pao, less than 55 mm Hg) (see
Chapter 5). In patients with severe COPD and hypoxemia,
oxygen therapy improves exercise performance and mor-
tality. Pulmonary rehabilitation programs are another
therapeutic option for patients with moderate to severe
COPD or interstitial pulmonary fibrosis. Noninvasive ven-
tilation may be considered for patients with dyspnea
caused by an acute COPD exacerbation.

When to Refer

o Following acute stabilization, patients with advanced
COPD should be referred to a pulmonologist, and
patients with HF or valvular heart disease should be
referred to a cardiologist.

« Cyanide toxicity or carbon monoxide poisoning should
be managed in conjunction with a toxicologist.

o Lung transplantation can be considered for patients
with advanced interstitial lung disease.

When to Admit

o Impaired gas exchange from any cause or high risk of
PE pending definitive diagnosis.

o Suspected cyanide toxicity or carbon monoxide
poisoning.
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HEMOPTYSIS

> Fever, cough, and other symptoms of lower respi-
ratory tract infection.

> Smoking history.

v

Nasopharyngeal or Gl bleeding.
» CXR and CBC (and, in some cases, INR).

General Considerations

Hemoptysis is the expectoration of blood that originates
below the vocal folds. It is commonly classified as trivial,
mild, or massive—the latter defined as more than
200-600 mL (about 1-2 cups) in 24 hours. Massive hemop-
tysis can be usefully defined as any amount that is hemody-
namically significant or threatens ventilation. Its in-hospital
mortality was 6.5% in one study. The initial goal of manage-
ment of massive hemoptysis is therapeutic, not diagnostic.
The causes of hemoptysis can be classified anatomically.
Blood may arise from the upper airway due to malignant
invasion or foreign body; from the airways in COPD, bron-
chiectasis, bronchial Dieulafoy disease, and bronchogenic
carcinoma; from the pulmonary vasculature in LV failure,
mitral stenosis, PE, pulmonary arterial hypertension, tel-
angiectasias, arteriovenous malformations, and multiple
pulmonary artery aneurysms; from the systemic circula-
tion in intralobar pulmonary sequestration, aortobronchial
fistula; or from the pulmonary parenchyma in pneumonia,
fungal infections, inhalation of crack cocaine, granuloma-
tosis with polyangiitis, or Takayasu arteritis with pulmo-
nary arteritis. Hemoptysis can be caused by the parasitic
diseases paragonimiasis (most common cause worldwide)
and human echinococcosis (also called hydatid disease).
Diffuse alveolar hemorrhage—manifested by alveolar infil-
trates on CXR—is due to small vessel bleeding usually
caused by autoimmune or hemostatic disorders, or rarely
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precipitated by hypertensive emergency or anticoagulant
therapy. Most cases of hemoptysis presenting in the outpa-
tient setting are due to infection (eg, acute or chronic
bronchitis, pneumonia, tuberculosis, infection with Myco-
bacterium avium complex, aspergillosis). Hemoptysis due
to lung cancer increases with age, causing up to 20% of
cases among older adults. Pulmonary venous hypertension
(eg, mitral stenosis, PE) causes hemoptysis in less than 10%
of cases. Most cases of hemoptysis that have no visible
cause on CT scan or bronchoscopy will resolve within
6 months without treatment, with the notable exception of
patients at high risk for lung cancer (patients who smoke
cigarettes and are older than 40 years). Iatrogenic hemor-
rhage may follow transbronchial lung biopsies, anticoagu-
lation, or pulmonary artery rupture due to distal placement
of a balloon-tipped catheter. Obstructive sleep apnea with
elevated pulmonary arterial pressure may be a risk factor
for hemoptysis. Amyloidosis of the lung can cause hemop-
tysis, as can endometriosis. No cause is identified in up to
15-30% of cases.

Clinical Findings
A. Symptoms

Blood-tinged sputum in the setting of an upper respiratory
tract infection in an otherwise healthy, young (age under
40 years) nonsmoker does not warrant an extensive diag-
nostic evaluation if the hemoptysis subsides with resolu-
tion of the infection. However, hemoptysis is frequently a
sign of serious disease, especially in patients with a high
prior probability of underlying pulmonary pathology.
Hemoptysis is the only symptom found to be a specific
predictor of lung cancer. It portends a high risk of mortal-
ity in COVID-19 infection. There is no value in distin-
guishing blood-streaked sputum and cough productive of
blood during evaluation; the goal of the history is to iden-
tify patients at risk for one of the disorders listed earlier.
Pertinent features include duration of symptoms, presence
of respiratory infection, and past or current tobacco use.
Nonpulmonary sources of hemorrhage—from the sinuses
or the GI tract—must be excluded.

B. Physical Examination

Elevated pulse, hypotension, and decreased oxygen satura-
tion suggest large-volume hemorrhage that warrants emer-
gent evaluation and stabilization. The nares and oropharynx
should be carefully inspected to identify a potential upper
airway source of bleeding. Chest and cardiac examination
may reveal evidence of HF or mitral stenosis.

C. Diagnostic Studies

Diagnostic evaluation should include a CXR and CBC.
Kidney function tests, UA, and coagulation studies are
appropriate in specific circumstances. Hematuria that
accompanies hemoptysis may be a clue to anti-basement
membrane antibody disease or vasculitis. Flexible bron-
choscopy reveals endobronchial cancer in 3-6% of patients
with hemoptysis who have a normal (non-lateralizing)
CXR. Nearly all these patients are cigarette smokers over
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the age of 40, and most will have had symptoms for more
than 1 week. High-resolution chest CT scan complements
bronchoscopy; it can visualize unsuspected bronchiectasis
and arteriovenous malformations and will show central
endobronchial cancers in many cases. It is the test of choice
for suspected small peripheral malignancies. Helical pul-
monary CT angiography is the initial test of choice for
evaluating patients with suspected PE, although caution
should be taken to avoid large contrast loads with even
mild CKD (serum creatinine greater than 2.0 g/dL or rap-
idly rising creatinine in normal range). Helical CT scan-
ning can be avoided in patients who are at “unlikely” risk
for PE using the Wells score or PERC (Pulmonary Embo-
lism Rule-Out Criteria) rule for PE and the sensitive
D-dimer test (see Chapter 9). Echocardiography may
reveal evidence of HF or mitral stenosis. Multidetector CT
angiography is the study of choice to determine the loca-
tion, etiology, and mechanism of the bleeding.

Treatment

Management of mild hemoptysis consists of identifying
and treating the specific cause. Massive hemoptysis is life-
threatening. The airway should be protected with endotra-
cheal intubation, ventilation ensured, and effective
circulation maintained. If the location of the bleeding site
is known, the patient should be placed in the decubitus
position with the involved lung dependent. Uncontrollable
hemorrhage warrants rigid bronchoscopy and surgical
consultation. In stable patients, flexible bronchoscopy may
localize the site of bleeding, and angiography can embolize
the involved bronchial arteries. Embolization is effective
initially in 85% of cases, although rebleeding may occur in
up to 20% of patients during the following year. The ante-
rior spinal artery arises from the bronchial artery in up to
5% of people, and paraplegia may result if it is inadver-
tently cannulated and embolized.

One double-blind, RCT compared treatment with inha-
lations of tranexamic acid (an antifibrinolytic drug) versus
placebo (normal saline) in patients hospitalized with mild
hemoptysis (less than 200 mL of expectorated blood
per 24 hours). The study findings included faster resolu-
tion of bleeding, shorter length of hospital stay, and fewer
invasive procedures with tranexamic acid treatment.
Decreased in-hospital mortality was observed in a separate
randomized trial (11.5% mortality rate in control group
versus 9.0% in patients who received tranexamic acid).

When to Refer

o Refer to a pulmonologist when bronchoscopy of the
lower respiratory tract is needed.

o Refer to an otolaryngologist when an upper respiratory
tract bleeding source is identified.

o Refer to a hematologist when severe coagulopathy
complicates management.

When to Admit

« To stabilize bleeding in patients at risk for or experienc-
ing massive hemoptysis.

o To correct disordered coagulation (using clotting fac-
tors or platelets, or both) or to reverse anticoagulation.

o To stabilize gas exchange.

Davidson K et al. Managing massive hemoptysis. Chest.
2020;157:77. [PMID: 31374211]

Loiudice G et al. Endovascular treatment of chronic hemoptysis
in patients with pulmonary tuberculosis. Acta Biomed.
2021;92:€2021201. [PMID: 34212920]

CHEST PAIN

» Pain onset, character, location/size, duration,
periodicity, and exacerbators; shortness of breath.

> Vital signs; chest and cardiac examinations.

» ECG and biomarkers of myocardial necrosis in
selected patients.

General Considerations

Chest pain (or chest discomfort) can occur as a result of
cardiovascular, pulmonary, pleural, or musculoskeletal
disease; esophageal or other GI disorders; herpes zoster;
cocaine use; or anxiety states. The frequency and distribu-
tion of life-threatening causes of chest pain, such as ACS,
pericarditis, aortic dissection, vasospastic angina, PE,
pneumonia, and esophageal perforation, vary substantially
between clinical settings.

SLE, rheumatoid arthritis, reduced eGFR, and HIV
infection are conditions that confer a strong risk of CAD.
Precocious ACS (occurring in patients aged 35 years or
younger) may represent acute thrombosis independent of
underlying atherosclerotic disease. Risk factors for preco-
cious ACS are obesity, familial hypercholesterolemia, and
cigarette use.

Although ACS presents with a broader range of symp-
toms in women than men, specific chest pain characteris-
tics of acute MI do not differ in frequency or strength
between men and women.

Because PE can present with a wide variety of symp-
toms, consideration of the diagnosis and rigorous risk fac-
tor assessment for VTE is critical. Classic VTE risk factors
include cancer, trauma, recent surgery, prolonged immobi-
lization, pregnancy, oral contraceptives, family history, and
prior history of VTE. Other conditions associated with
increased risk of PE include HF and COPD. Sickle cell
anemia can cause acute chest syndrome. Patients with this
syndrome often have chest pain, fever, and cough.

Clinical Findings
A. Symptoms

Myocardial ischemia is usually described as a dull, aching
sensation of “pressure;” “tightness,” “squeezing,” or “gas,
rather than as sharp or spasmodic. Chest discomfort at rest

is the most common presenting symptom of ACS, reported
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by 79% of men and 74% of women with ACS. Pain reaching
maximum intensity in seconds is uncommon. Ischemic
symptoms usually subside within 5-20 minutes but may
last longer. Progressive symptoms or symptoms at rest may
represent unstable angina. Up to one-third of patients with
acute MI do not report chest pain. Chest pain is present in
more than 90% of patients having a STEMI who are under
age 65 but in only 57% of patients having a STEMI who are
over age 85.

Continuous chest pain lasting 24 hours or longer is
unlikely to be due to an acute MI (LR, 0.15). However,
chest pain lasting 1 minute or less does not exclude MI
(LR, 0.95). When present, pain due to myocardial isch-
emia is commonly accompanied by a sense of anxiety or
uneasiness. The location is usually retrosternal or left
precordial. Because the heart lacks somatic innervation,
precise localization of pain due to cardiac ischemia is dif-
ficult; the pain is commonly referred to the throat, lower
jaw, shoulders, inner arms, upper abdomen, or back. Isch-
emic pain may be precipitated or exacerbated by exertion,
cold temperature, meals, stress, or combinations of these
factors and is usually relieved by rest. However, many epi-
sodes do not conform to these patterns, and a broader
range of symptoms of ACS are more common in older
adults, women, and persons with diabetes mellitus. Other
symptoms that are associated with ACS include shortness
of breath; dizziness; a feeling of impending doom; and
vagal symptoms, such as nausea and diaphoresis. In older
persons, unusual or unexplained fatigue is a common pre-
senting complaint of ACS.

The presenting symptoms of acute MI in patients aged
18-55 (average age 47) are different in men and women.
The VIRGO study of this younger cohort hospitalized for
MI found that women are more likely than men to present
with three or more associated symptoms (eg, epigastric
symptoms; palpitations; and pain or discomfort in the jaw,
neck, arms, or between the shoulder blades; 61.9% for
women versus 54.8% for men). In adjusted analyses,
women with an acute STEMI were more likely than men to
present without chest pain (OR, 1.51). In comparison with
men, women were more likely to perceive symptoms as
stress/anxiety (20.9% versus 11.8%) but less likely to attri-
bute symptoms to muscle pain (15.4% versus 21.2%).

One analysis found the following clinical features to be
associated with acute MI: chest pain that radiates to the
left, right, or both arms (LR, 2.3); diaphoresis (LR, 2.0);
nausea and vomiting (LR, 1.9); third heart sound (LR, 3.2);
systolic blood pressure less than or equal to 80 mm Hg
(LR, 3.1); pulmonary crackles (LR, 2.1); any ST-segment
elevation greater than or equal to 1 mm (LR, 11.2); any ST
depression (LR, 3.2); any Q wave (LR, 3.9); any conduction
defect (LR, 2.7); and new conduction defect (LR, 6.3).

A meta-analysis reported the clinical features and risk
factors with highest positive LRs for ACS were prior abnor-
mal stress test (specificity, 96%; LR, 3.1), peripheral arterial
disease (specificity, 97%; LR, 2.7), and pain radiation to
both arms (specificity, 96%; LR, 2.6), as well as the follow-
ing ECG findings: ST-segment depression (specificity, 95%;
LR, 5.3) and any evidence of ischemia (specificity, 91%;
LR, 3.6). Risk scores derived from both the HEART trial
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(https://www.mdcalc.com/heart-score-major-cardiac-
events) and TIMI trial (https://www.mdcalc.com/timi-risk-
score-ua-nstemi#use-cases) performed well in detecting
ACS (LR, 13 for HEART score of 7-10, and LR, 6.8 for
TIMI score of 5-7).

Hypertrophy of either ventricle or aortic stenosis may
give rise to chest pain with less typical features. Pericarditis
produces pain that may be greater when supine than
upright and increases with breathing, coughing, or swal-
lowing. Pleuritic chest pain is usually not ischemic, and
pain on palpation may indicate a musculoskeletal cause.
Aortic dissection classically produces an abrupt onset of
tearing pain of great intensity that often radiates to the
back; however, this classic presentation occurs in a small
proportion of cases. Anterior aortic dissection can also
lead to myocardial or cerebrovascular ischemia.

In PE, chest pain is present in about 75% of cases. The
chief objective in evaluating patients with suspected PE is
to assess the clinical risk for VTE based on medical history
and associated symptoms and signs (see above and
Chapter 9). Rupture of the thoracic esophagus iatrogeni-
cally or from vomiting is another cause of chest pain.

B. Physical Examination

Findings on physical examination can occasionally yield
important clues to the underlying cause of chest pain; how-
ever, a normal physical examination should never be used
as the sole basis for ruling out most causes of chest pain,
particularly ACS and aortic dissection. Vital signs (includ-
ing pulse oximetry) and cardiopulmonary examination are
the first steps for assessing the urgency and tempo of the
subsequent examination and diagnostic workup. Although
chest pain that is reproducible or worsened with palpation
strongly suggests a musculoskeletal cause, up to 15% of
patients with ACS will have reproducible chest wall tender-
ness. In one study, reproducible chest pain had a negative
predictive value of 98%. A prominent xyphoid process
painful to palpation may indicate xiphodynia. Slipping rib
syndrome should be suspected if the chest pain is repro-
duced by the examiner pulling superiorly and anteriorly
under the costal margin with their fingers. Pointing to the
location of the pain with one finger has been shown to be
highly correlated with nonischemic chest pain.

Aortic dissection can result in differential blood pres-
sures between arms (greater than 20 mm Hg), pulse ampli-
tude deficits, and new diastolic murmurs. Although
hypertension is considered the rule in patients with aortic
dissection, systolic blood pressure less than 100 mm Hg is
present in up to 25% of patients.

A cardiac friction rub represents pericarditis until proven
otherwise. It can best be heard with the patient sitting for-
ward at end-expiration. Tamponade should be excluded in
all patients with a clinical diagnosis of pericarditis by assess-
ing pulsus paradoxus (a decrease in systolic blood pressure
greater than 10 mm Hg during inspiration) and inspection
of jugular venous pulsations. Subcutaneous emphysema is
common following cervical esophageal perforation but
present in only about one-third of thoracic perforations
(ie, those most commonly presenting with chest pain).
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The absence of abnormal physical examination findings
in patients with suspected PE usually serves to increase its
likelihood, although a normal physical examination is also
compatible with the more common conditions of panic/
anxiety disorder and musculoskeletal disease.

C. Diagnostic Studies

1. ECG—Unless a competing diagnosis can be confirmed,
an ECG is warranted in the initial evaluation of most
patients with acute chest pain to help exclude ACS. When
compared with White patients, Black patients who came to
the emergency department with chest pain were less likely
to have an ECG ordered (adjusted OR = 0.82). In a study of
11 emergency departments in Italy, 67% of patients with
confirmed ACS had new-onset alterations of the ECG
(compared with only 6.2% among non-ACS patients). ST-
segment elevation is the ECG finding that is the strongest
predictor of acute MI; however, up to 20% of patients with
ACS can have a normal ECG.

In the emergency department, patients with suspected
ACS can be safely removed from cardiac monitoring if they
are pain-free at initial clinician assessment and have a nor-
mal or nonspecific ECG. This decision rule had 100%
sensitivity for serious arrhythmia. Clinically stable patients
with CVD risk factors, normal ECG, normal cardiac bio-
markers, and no alternative diagnoses (such as typical
GERD or costochondritis) should be followed up with a
timely exercise stress test that includes perfusion imaging.
However, more than 25% of patients with stable chest pain
referred for noninvasive testing will have normal coronary
arteries and no long-term clinical events. The ECG can
also provide evidence for alternative diagnoses, such as
pericarditis and PE.

2. Troponins—Diagnostic protocols using a single high-
sensitivity troponin assay combined with a standardized
clinical assessment are an efficient strategy to rapidly
determine whether patients with chest pain are at low risk
and may be discharged from the emergency department. A
study of the modified HEART score using a single blood
draw of either high-sensitivity troponin (3.9 ng/L), high-
sensitivity troponin I (0.9 ng/L), or conventional troponin
I (0.0 ng/L) at presentation had a sensitivity of 100% for
30-day major adverse cardiac events.

Point-of-care troponin testing during ambulance trans-
port to the emergency department has been found to have
good specificity and positive predictive value (99.2% and
85.7%) but poor sensitivity (26.5%).

3. Risk scores—Six established risk scores for predicting
acute MI are (1) the revised Goldman Risk Score, (2) TIMI
Risk Score, (3) Global Registry of Acute Cardiac Events
Risk Score, (4) HEART Risk Score, (5) Vancouver Chest
Pain Rule, and (6) the European Society of Cardiology
(ESC) 0/1, 0/2, 0/3-h algorithm. A study comparing these
risk scores (not including the ESC algorithm) for predict-
ing acute MI within 30 days reported a sensitivity of 98%
(which correlates with a negative predictive value of greater
than or equal to 99.5%). Patients eligible for discharge
(about 30%) were those with a TIMI score of less than or
equal to 1, modified Goldman score of less than or equal to

1 with normal high-sensitivity troponin T, TIMI score of 0,
or HEART score of less than or equal to 3 with normal
high-sensitivity troponin I. In Black patients with average
cardiovascular risk, HEART score is a better predictive tool
for 6-week major adverse cardiac events when compared to
TIMI score. Six-week major adverse cardiac events among
patients with a low-risk HEART score (0-3) was 0.9-1.7%.
However, the HEART score performs poorly in stratifying
risk from cocaine-associated chest pain and does not elimi-
nate the potential for gender bias. A study found that
female patients with high HEART scores were admitted to
the hospital from the emergency room at much lower rates
than male patients with similar HEART scores.

4. Chest radiography—CXR is often useful in the evalua-
tion of chest pain and is always indicated when cough or
shortness of breath accompanies chest pain. Findings of
pneumomediastinum or new pleural effusion are consis-
tent with esophageal perforation.

5. Stress echocardiography—Stress echocardiography is
useful in risk stratifying patients with chest pain, even
among those with significant obesity. Patients who arrive at
the emergency department with chest pain of intermediate
or high probability for ACS without electrocardiographic
or biomarker evidence of an MI can be safely discharged
from an observation unit after stress cardiac MRL

6. Coronary CT angiography—Sixty-four-slice coronary
CT angiography is an alternative to stress testing in the
emergency department for detecting ACS among patients
with normal or nonspecific ECG and normal biomarkers.
A meta-analysis of nine studies found CT angiography had
an estimated sensitivity of 95% for ACS and specificity of
87%, yielding a negative LR of 0.06 and a positive LR of 7.4.

Functional testing appears to be the best initial nonin-
vasive test in symptomatic patients with suspected CAD.
CT angiography is an option for patients who do not have
access to functional testing. CT-derived fractional flow
reserve in acute chest pain has higher specificity for ana-
tomic and physiologic assessment of coronary artery steno-
sis compared with coronary CT angiography.

A minimal-risk model developed by the PROMISE
investigators includes 10 clinical variables that correlate
with normal coronary CT angiography results and no clini-
cal events, and thus safely managed without hospital
admission and for whom noninvasive testing may be
deferred: (1) younger age (mean 57.5); (2) female sex; (3)
racial or ethnic minority; (4-6) no history of hypertension,
diabetes, or dyslipidemia; (7) no family history of prema-
ture CAD; (8) never smoked cigarettes; (9) symptoms
unrelated to physical or mental stress; and (10) higher
HDL cholesterol level. In the PROMISE trial, women had
higher rates of normal noninvasive testing compared with
men, but women with abnormalities on such testing were
less likely to be referred for catheterization or to receive
statin therapy.

In the evaluation of PE, diagnostic test decisions and
results must be interpreted in the context of the clinical
likelihood of VTE. A negative D-dimer test is helpful for
excluding PE in patients with low clinical probability of
VTE (3-month incidence = 0.5%); however, the 3-month
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risk of VTE among patients with intermediate and high
risk of VTE is sufficiently high in the setting of a negative
D-dimer test (3.5% and 21.4%, respectively) to warrant
further imaging given the life-threatening nature of an
untreated PE. CT angiography has replaced ventilation-
perfusion scanning as the preferred initial diagnostic test,
having approximately 90-95% sensitivity and 95% specific-
ity for detecting PE (compared with pulmonary angiogra-
phy). However, for patients with high clinical probability of
VTE, lower extremity ultrasound or pulmonary angiogram
may be indicated even with a normal helical CT.

Panic disorder is a common cause of chest pain,
accounting for up to 25% of cases that present to emer-
gency departments and a higher proportion of cases pre-
senting in primary care office practices. Features that
correlate with an increased likelihood of panic disorder
include absence of CAD, atypical quality of chest pain,
female sex, younger age, and a high level of self-reported
anxiety. Depression is associated with recurrent chest pain
with or without CAD (OR, 2.11).

Treatment

Treatment of chest pain should be guided by the underly-
ing etiology. The term “noncardiac chest pain” is used
when a diagnosis remains elusive after an extensive workup.
Almost half of patients with noncardiac chest pain reported
symptom improvement with high-dose PPI therapy. Relief
of constipation may be therapeutic in PPI refractory non-
cardiac chest pain. A meta-analysis of 15 trials suggested
modest to moderate benefit for psychological (especially
cognitive-behavioral) interventions. It is unclear whether
tricyclic or SSRI antidepressants have benefit in noncardiac
chest pain. Hypnotherapy may offer some benefit.

When to Refer

o Refer patients with angina that is poorly controlled
using maximal medical therapy to a cardiologist.

o Refer patients with poorly controlled, noncardiac chest
pain to a pain specialist.

o Refer patients with sickle cell anemia to a
hematologist.
When to Admit

« Failure to adequately exclude life-threatening causes of
chest pain, particularly MI, dissecting aortic aneurysm,
PE, and esophageal rupture.

o Patients with high-risk of complications from PE, or
when PE is likely despite negative spiral CT.

o TIMI score of 1 or more, HEART score greater than 3,
abnormal ECG, and abnormal 0- and 2-hour troponin
tests.

« Pain control for rib fracture that impairs gas exchange.

Beiser DG et al. Evaluation and diagnosis of chest pain. JAMA.
2022;328:292. [PMID: 35796146]

Bhatt DL et al. Diagnosis and treatment of acute coronary syn-
dromes: a review. JAMA. 2022;327:662. [PMID: 35166796]
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PALPITATIONS

> Forceful, rapid, or irregular beating of the heart.

> Rate, duration, and degree of regularity of heart-
beat; age at first episode.

> Factors that precipitate or terminate episodes.

v

Light-headedness or syncope; neck pounding.

» Chest pain; history of MI or structural heart
disease.

General Considerations

Palpitations are defined as an unpleasant awareness of the
forceful, rapid, or irregular beating of the heart. They are
the primary symptom for approximately 16% of patients
presenting to an outpatient clinic with a cardiac complaint.
Palpitations are experienced in 3.3% to 11.5% of pregnan-
cies. In a study of palpitations at an outpatient cardiac unit,
cardiac arrhythmias were the cause of palpitations in 81%
of cases. Palpitations represent 5.8 of every 1000 emer-
gency department visits, with an admission rate of 24.6%.
While palpitations are usually benign, they are occasionally
the symptom of a life-threatening arrhythmia. To avoid
missing a dangerous cause of the patient’s symptom, clini-
cians sometimes pursue costly and invasive testing when a
conservative diagnostic evaluation is sufficient. The con-
verse is also true. Table 2-3 lists history, physical examina-
tion, and ECG findings suggesting a cardiovascular cause
for the palpitations.

When assessing a patient with palpitations in an acute
care setting, the clinician must ascertain whether the
symptoms represent (1) significant CVD, (2) a cardiac
manifestation of a systemic disease such as thyrotoxicosis,
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Table 2-3. Palpitations: Patients at high risk for a
cardiovascular cause.

Historical risk factors
Family history of significant arrhythmias
Personal or family history of syncope or resuscitated from
sudden death
History of MI
Palpitations that occur during sleep
Anatomic abnormalities
Structural heart disease such as dilated or hypertrophic
cardiomyopathies
Valvular disease (stenotic or regurgitant)
ECG findings
Long QT syndrome
Bradycardia
Second- or third-degree heart block
Sustained ventricular arrhythmias

(3) an arrhythmia that is minor and transient, or (4) a
benign somatic symptom that is amplified by the patient’s
underlying psychological state.

Etiology

Patients with palpitations who seek medical attention in an
emergency department instead of a medical clinic are more
likely to have a cardiac cause (47% versus 21%), whereas
psychogenic causes are more common among those who
seek attention in office practices (45% versus 27%). In a
study of patients who went to a university medical clinic
with the chief complaint of palpitations, causes were
cardiac in 43%, psychogenic in 31%, and miscellaneous
in 10%.

Cardiac arrhythmias that can result in symptoms of
palpitations include sinus bradycardia; atrial fibrillation or
flutter; sinus, supraventricular, and ventricular tachycar-
dia; premature ventricular and atrial contractions; sick
sinus syndrome; and advanced atrioventricular block.

Structural cardiac conditions that lead to palpitations
due to cardiac arrhythmias include valvular heart diseases,
such as aortic regurgitation or stenosis, atrial or ventricular
septal defect, cardiomyopathy, congenital heart disease,
pericarditis, arrhythmogenic RV cardiomyopathy, and
atrial myxoma. Mitral valve prolapse is not associated with
arrhythmic events, but ventricular arrhythmias are fre-
quent in mitral annulus disjunction.

Pericardial or myocardial infection with SARS-CoV-2,
tuberculosis, and Trypanosoma cruzi (Chagas disease) can
cause palpitations.

The most common psychogenic causes of palpitations
are anxiety and panic disorder. The release of catechol-
amines during a significant stress or panic attack can trig-
ger an arrhythmia. Asking a single question, “Have you
experienced brief periods, for seconds or minutes, of an
overwhelming panic or terror that was accompanied by
racing heartbeats, shortness of breath, or dizziness?” can
help identify patients with panic disorder.

Other causes of palpitations include fever, dehydration,
hypoglycemia, anemia, thyrotoxicosis, mastocytosis, and
pheochromocytoma. Drugs (such as cocaine, alcohol,

caffeine, pseudoephedrine, cannabis, and illicit ephedra),
prescription medications and drugs that prolong the QT
interval (eg, digoxin, amitriptyline, erythromycin, methyl-
phenidate), class 1 antiarrhythmics, dihydropyridine cal-
cium channel blockers, acetylcholinesterase inhibitors,
phenothiazines, theophylline, chemotherapeutic agents,
and beta-agonists can precipitate palpitations.

Clinical Findings
A. Symptoms

Guiding the patient through a careful description of their
palpitations may indicate a mechanism and narrow the dif-
ferential diagnosis. Pertinent questions include the age at
first episode; precipitants; and rate, duration, and degree of
regularity of the heartbeat during the subjective palpita-
tions. Palpitations lasting less than 5 minutes and a family
history of panic disorder reduce the likelihood of an
arrhythmic cause (LR+ = 0.38 and LR+ = 0.26, respec-
tively). To better understand the symptom, ask patients to
“tap out” the rhythm with their fingers. The circumstances
associated with onset and termination can also be helpful
in determining the cause. Palpitations that start and stop
abruptly suggest supraventricular or ventricular tachycar-
dias. Termination of palpitations using vagal maneuvers
(eg, Valsalva maneuver or forced coughing) suggests supra-
ventricular tachycardia.

Three common descriptions of palpitations are (1)
“flip-flopping” (or “stop and start”), often caused by pre-
mature contraction of the atrium or ventricle, with the
perceived “stop” from the pause following the contraction,
and the “start” from the subsequent forceful contraction;
(2) rapid “fluttering in the chest,” with regular “fluttering”
suggesting supraventricular or ventricular arrhythmias
(including sinus tachycardia) and irregular “fluttering”
suggesting atrial fibrillation, atrial flutter, or tachycardia
with variable block; and (3) “pounding in the neck” or neck
pulsations, often due to “cannon” A waves in the jugular
venous pulsations that occur when the right atrium con-
tracts against a closed tricuspid valve (common with pre-
mature ventricular contractions and atrial ventricular
dissociation).

Palpitations associated with chest pain suggest isch-
emic heart disease, or if the chest pain is relieved by lean-
ing forward, pericardial disease. Palpitations associated
with light-headedness, presyncope, or syncope suggest
hypotension and may signify a life-threatening cardiac
arrhythmia. Palpitations that occur regularly with exer-
tion suggest silent ischemia, a rate-dependent bypass
tract, or hypertrophic cardiomyopathy. If a benign etiol-
ogy cannot be ascertained at the initial visit, ambulatory
monitoring or prolonged inpatient cardiac monitoring
might be warranted.

Noncardiac symptoms should be elicited since palpita-
tions may be caused by a normal heart responding to a
metabolic or inflammatory condition. Weight loss suggests
hyperthyroidism. Palpitations can be precipitated by vomit-
ing or diarrhea causing electrolyte disorders and hypovole-
mia. Hyperventilation, hand tingling, and nervousness
are common when anxiety or panic disorder is the cause
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of the palpitations. Palpitations associated with flushing,
episodic hypertension, headaches, anxiety, and diaphoresis
may be caused by a pheochromocytoma or paraganglioma.

A family history of palpitations or sudden death sug-
gests an inherited etiology such as long QT syndrome or
Brugada syndrome. Chagas disease may cause palpitations
and acute myocarditis. Younger patients should be asked
about consumption of “energy drinks” Dual use of ciga-
rettes and e-cigarettes may cause palpitations.

B. Physical Examination

Careful cardiovascular examination can find abnormalities
that increase the likelihood of specific cardiac arrhythmias.
The midsystolic click of mitral valve prolapse suggests the
diagnosis of a supraventricular arrhythmia. The harsh
holosystolic murmur of hypertrophic cardiomyopathy,
which occurs along the left sternal border and increases
with the Valsalva maneuver, suggests atrial fibrillation or
ventricular tachycardia. A crescendo mid-diastolic mur-
mur may be caused by an atrial myxoma. The presence of
dilated cardiomyopathy, suggested by a displaced and
enlarged cardiac point-of-maximal impulse, increases the
likelihood of ventricular tachycardia and atrial fibrillation.
In patients with chronic atrial fibrillation, in-office exercise
(eg, a brisk walk in the hallway) may reveal an intermittent
accelerated ventricular response. The clinician should look
for signs of hyperthyroidism (eg, tremulousness, brisk deep
tendon reflexes, or fine hand tremor) or signs of stimulant
drug use (eg, dilated pupils or skin or nasal septal perfora-
tions). Visible neck pulsations (LR+, 2.68) in association
with palpitations increase the likelihood of atrioventricular
nodal reentry tachycardia.

C. Diagnostic Studies

1. ECG—A 12-lead ECG should be performed on all
patients reporting palpitations; although, in most instances,
a specific arrhythmia will not be detected. Evidence of
prior MI on ECG (eg, Q waves) increases the patient’s risk
of nonsustained or sustained ventricular tachycardia. Ven-
tricular preexcitation (Wolff-Parkinson-White syndrome)
is suggested by a short PR interval (less than 0.20 ms) and
delta waves (upsloping PR segments). Left atrial enlarge-
ment (a terminal P-wave force in V1 more negative than
0.04 ms and notching in lead IT) reflects an increased risk
of atrial fibrillation. A prolonged QT interval and abnor-
mal T-wave morphology suggest the long QT syndrome
and an increased risk of ventricular tachycardia.

2. Monitoring devices—For high-risk patients (Table 2-3),
further diagnostic studies are warranted. A stepwise
approach has been suggested—starting with ambulatory
monitoring devices (ambulatory ECG monitoring if the
palpitations are expected to occur within the subsequent
72-hour period, event monitoring if less frequent). An
implantable loop recorder can be used for extended moni-
toring if clinical suspicion is high and symptom to rhythm
correlation cannot be otherwise established. Although the
use of an implantable loop recorder has traditionally been
reserved for patients experiencing syncope, the diagnostic
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yield of this device may be cost-effective for a broader
range of patients. In patients with recurrent unexplained
palpitations, a single-lead, lightweight, continuously
recording ambulatory adhesive patch monitor (Zio Patch)
worn for 14-21 days increases diagnostic yield while
reducing the cost of diagnosis. Inpatient continuous moni-
toring is indicated if serious arrhythmias are strongly sus-
pected despite normal findings on the ambulatory
monitoring; invasive electrophysiologic testing should be
done if the ambulatory or inpatient monitor records a wor-
risome arrhythmia.

In patients with a prior MI, ambulatory cardiac moni-
toring or signal-averaged ECG is an appropriate next step
to help exclude ventricular tachycardia. ECG exercise test-
ing is appropriate in patients with suspected CAD and in
patients who have palpitations with physical exertion.
Echocardiography is useful when physical examination or
ECG suggests structural abnormalities or decreased ven-
tricular function.

Treatment

After ambulatory monitoring, most patients with palpita-
tions are found to have benign atrial or ventricular ectopy
or nonsustained ventricular tachycardia. In patients with
structurally normal hearts, these arrhythmias are not asso-
ciated with adverse outcomes. Abstention from caffeine
and tobacco may help. Often, reassurance suffices. If not,
or in symptomatic patients, a trial of a beta-blocker may be
prescribed. A three-session course of cognitive-behavioral
therapy that includes some physical activity has proven
effective for patients with benign palpitations with or with-
out chest pain. For treatment of specific atrial or ventricu-
lar arrhythmias, see Chapter 12.

When to Refer

o For electrophysiologic studies.

o For advice regarding treatment of atrial or ventricular
arrhythmias.

When to Admit

« DPalpitations associated with syncope or near-syncope,
particularly when the patient is aged 75 years or older
and has an abnormal ECG, hematocrit less than 30%,
shortness of breath, respiratory rate higher than 24/min,
or a history of HE

o Patients with risk factors for a serious arrhythmia.

Francisco-Pascual J et al. Cardiac monitoring for patients with
palpitations. World J Cardiol. 2021;13:608. [PMID: 34909127]

Govender I et al. Palpitations: evaluation and management by
primary care practitioners. S Afr Fam Pract (2004). 2022;64:e1.
[PMID: 35261258]

Pasha AK et al. Cardiovascular effects of medical marijuana: a
systematic review. Am ] Med. 2021;134:182. [PMID:
33186596]

Weinstock C et al. Evidence-based approach to palpitations. Med
Clin North Am. 2021;105:93. [PMID: 33246525]
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LOWER EXTREMITY EDEMA

History of VTE.
Symmetry of swelling.

Pain.
Change with dependence.

vVVvyYVYyVvyy

Hyperpigmentation, stasis dermatitis, lipoderma-
tosclerosis, ulceration.

General Considerations

Acute and chronic lower extremity edema present impor-
tant diagnostic and treatment challenges. Chronic venous
insufficiency is by far the most common cause, affecting up
to 2% of the population, and the incidence of venous insuf-
ficiency has not changed over the past 25 years. Venous
insufficiency is a common complication of DVT; however,
only a small number of patients with chronic venous insuf-
ficiency report a history of this disorder. Venous ulceration
commonly affects patients with chronic venous insuffi-
ciency, and its management is labor-intensive and expen-
sive. Normal lower extremity venous pressure (in the erect
position: 80 mm Hg in deep veins, 20-30 mm Hg in super-
ficial veins) and cephalad venous blood flow require com-
petentbicuspid venous valves, effective muscle contractions,
normal ankle range of motion, and normal respirations.
When one or more of these components fail, venous hyper-
tension may result. Chronic edema increases the risk of
cellulitis with risk increasing as the stage of edema
increases. Adults with unilateral or bilateral chronic edema
have a 37-47% lifetime prevalence of cellulitis.

Clinical Findings
A. Symptoms and Signs

1. Unilateral lower extremity edema—Among common
causes of unilateral lower extremity swelling, DVT is the
most life-threatening. Clues suggesting DVT include a his-
tory of cancer, recent limb immobilization, or confinement
to bed for at least 3 days following major surgery within the
past month (Table 2-4). Adults with varicose veins have a
significantly increased risk of DVT. Lower extremity swell-
ing and inflammation in a limb recently affected by DVT
could represent anticoagulation failure and thrombus
recurrence but more often are caused by postphlebitic
syndrome with valvular incompetence. Other causes of a
painful, swollen calf include cellulitis, musculoskeletal dis-
orders (Baker cyst rupture [“pseudothrombophlebitis’]),
gastrocnemius tear or rupture, calf strain or trauma, and
left common iliac vein compression (May-Thurner syn-
drome), complex regional pain syndrome, diabetic myone-
crosis, as well as other sites of nonthrombotic venous
outflow obstruction, such as the inguinal ligament, iliac
bifurcation, and popliteal fossa.

Table 2-4. Risk stratification of adults referred for
ultrasound to rule out DVT.

Step 1:
Score 1 point for each
Untreated malignancy
Paralysis, paresis, or recent plaster immobilization

Recently bedridden for > 3 days due to major surgery within
4 weeks

Localized tenderness along distribution of deep venous system
Entire leg swelling

Swelling of one calf > 3 cm more than the other (measured
10 cm below tibial tuberosity)

Ipsilateral pitting edema
Collateral superficial (nonvaricose) veins
Previously documented DVT

Step 2:

Subtract 2 points if alternative diagnosis has equal or greater
likelihood than DVT

Step 3:
Obtain sensitive D-dimer for score > 0

Score D-Dimer Positive’ D-Dimer Negative
0-1 Obtain ultrasound Ultrasound not required
>2 Obtain ultrasound

"Positive”is above local laboratory threshold based on specific test
and patient age.

2. Bilateral lower extremity edema—-Bilateral involve-
ment and significant improvement upon awakening favor
systemic causes (eg, venous insufficiency) and can be
presenting symptoms of volume overload (HF, cirrhosis,
kidney disease [eg, nephrotic syndrome]). The most fre-
quent symptom of chronic venous insufficiency is the
sensation of “heavy legs,” followed by itching. Chronic
exposure to elevated venous pressure accounts for the
brawny, fibrotic skin changes observed in patients with
chronic venous insufficiency as well as the predisposition
toward skin ulceration, particularly in the medial malleo-
lar area. Pain, particularly if severe, is uncommon in
uncomplicated venous insufficiency.

Lower extremity swelling is a familiar complication of
therapy with calcium channel blockers (particularly felo-
dipine and amlodipine), pioglitazone, gabapentin, and
minoxidil. Prolonged airline flights (longer than 10 hours)
are associated with edema even in the absence of DVT.

B. Physical Examination

Physical examination should include assessment of the
heart, lungs, and abdomen for evidence of pulmonary
hypertension (primary or secondary to chronic lung dis-
ease), HF, or cirrhosis. The skin findings related to chronic
venous insufficiency depend on the severity and chronicity
of the disease, ranging from hyperpigmentation and stasis
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dermatitis to abnormalities highly specific for chronic
venous insufficiency: lipodermatosclerosis (thick, brawny
skin; in advanced cases, the lower leg resembles an inverted
champagne bottle) and atrophie blanche (small, depig-
mented macules within areas of heavy pigmentation). The
size of both calves should be measured 10 cm below the
tibial tuberosity and pitting and tenderness elicited. Swell-
ing of the entire leg or of one leg 3 cm more than the other
suggests deep venous obstruction. The left calf is normally
slightly larger than the right as a result of the left common
iliac vein coursing under the aorta.

A shallow, large, modestly painful ulcer located over the
medial malleolus is a hallmark of chronic venous insuffi-
ciency, whereas small, deep, and more painful ulcers over
the lateral malleolus are more apt to be due to arterial
insufficiency, vasculitis, or infection. Diabetic vascular
ulcers, however, may be painless. When an ulcer is on the
foot or above the mid-calf, causes other than venous insuf-
ficiency should be considered.

The physical examination is usually inadequate to dis-
tinguish lymphedema from venous insufficiency. Only the
Kaposi-Stemmer sign (the inability to pinch or pick up a
fold of skin at the base of the second toe because of its
thickness) is a significant predictor of lymphedema (OR,
7.9; P =0.02).

C. Diagnostic Studies

Patients without an obvious cause of acute unilateral lower
extremity swelling (eg, calf strain) should have an ultra-
sound performed, since DVT is difficult to exclude on clini-
cal grounds. A prediction rule allows a clinician to exclude
a lower extremity DVT in patients without an ultrasound if
the patient has low pretest probability for DVT and a nega-
tive sensitive D-dimer test (the “Wells prediction rule”)
(https://www.mdcalc.com/wells-criteria-pulmonary-
embolism) (Chapter 9).

The diagnostic study of choice to detect chronic venous
insufficiency due to venous incompetence is duplex ultraso-
nography. Assessment of the ankle-brachial pressure index
is important in the management of chronic venous insuffi-
ciency since peripheral arterial disease may be exacerbated
by compression therapy. Caution is required in interpreting
the results of ankle-brachial pressure index in older patients
and diabetic patients due to the decreased compressibility of
their arteries. A urine dipstick test that is strongly positive
for protein can suggest nephrotic syndrome, and a serum
creatinine can estimate kidney function. Measuring serum
albumin can further assess for nephrotic syndrome or
chronic liver disease. Lymphoscintigraphy can be used to
confirm a clinical suspicion of lymphedema.

Treatment

See relevant chapters for treatment of edema in patients
with HF (Chapter 11), nephrosis (Chapter 24), cirrhosis
(Chapter 18), and lymphedema and venous stasis ulcers
(Chapter 14). Edema resulting from calcium channel
blocker therapy responds to concomitant therapy with
ACE inhibitors or ARBs.

In patients with chronic venous insufficiency without
comorbid volume overload (eg, HF), it is best to avoid
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diuretic therapy. These patients have relatively decreased
intravascular volume, and administration of diuretics
may first enhance sodium retention through increased
secretion of renin and angiotensin and then result in AKI
and oliguria. Instead, the most effective treatment
involves (1) leg elevation, above the level of the heart, for
30 minutes three to four times daily, and during sleep;
(2) compression therapy; and (3) ambulatory exercise to
increase venous return through calf muscle contractions.

A wide variety of stockings and devices are effective in
decreasing swelling and preventing ulcer formation and
reducing the risk of cellulitis. They should be put on with
awakening before hydrostatic forces result in edema. To
control mild edema, 20-30 mm Hg compression is usually
sufficient, whereas 30-40 mm Hg compression is usually
required to control moderate to severe edema associated
with ulcer formation. To maintain improvement, consider
switching from an elastic stocking to one made of inelastic
grosgrain material. Patients with decreased ankle-brachial
pressure index should be managed in concert with a vascu-
lar surgeon. Compression stockings (12-18 mm Hg at the
ankle) are effective in preventing edema and asymptomatic
thrombosis associated with long airline flights in low- to
medium-risk persons, and compression therapy decreases
recurrence of cellulitis among patients with chronic venous
insufficiency. Support stockings are recommended for
pregnant women during air travel. For lymphedema, ban-
daging systems applied twice weekly can be effective.
Multi-component compression bandaging may offer addi-
tional benefit. Short-term manual lymphatic drainage
treatment may improve chronic venous insufficiency
severity, symptoms, and quality of life. For patients with
reduced mobility and leg edema, intermittent pneumatic
compression treatment can reduce edema and improve
ankle range of motion.

Liposuction, suction-assisted lipectomy, and subcuta-
neous drainage may have treatment benefit if conservative
measures fail in treatment of lymphedema.

When to Refer

o Refer patients with chronic lower extremity ulcerations
to wound care specialist.

o Refer patients with nephrotic syndrome to a
nephrologist.

o Refer patients with coexisting severe arterial insuffi-
ciency (claudication) that would complicate treatment
with compression stockings to a vascular surgeon.

When to Admit

o Pending definitive diagnosis in patients at high risk for
DVT despite normal lower extremity ultrasound.

o Severe, acute swelling raising concern for an impending
compartment syndrome.

o Severe edema that impairs ability to ambulate or per-
form activities of daily living.

Besharat S et al. Peripheral edema: a common and persistent
health problem for older Americans. PLoS One. 2021;
16:€0260742. [PMID: 34914717]
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Ther. 2020;37:13. [PMID: 31981108]

Webb E et al. Compression therapy to prevent recurrent cellulitis
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FEVER & HYPERTHERMIA

> Age; injection substance use.

v

Localizing symptoms; weight loss; joint pain.

» Immunosuppression or neutropenia; history of
cancer, risk of COVID-19.

> Medications.
> Travel.

General Considerations

The average normal oral body temperature taken in mid-
morning is 36.7°C (range 36-37.4°C). This range includes
a mean and two standard deviations, thus encompassing
95% of a normal population (normal diurnal temperature
variation is 0.5-1°C).

The normal rectal or vaginal temperature is 0.5°C
higher than the oral temperature, and the axillary tempera-
ture is 0.5°C lower. However, a normal body temperature
based on a peripheral thermometer (tympanic membrane,
temporal artery, axillary, oral) does not always exclude the
presence of a fever. To exclude a fever, a rectal temperature
is more reliable than an oral temperature (particularly in
patients who breathe through their mouth, who are tachy-
pneic, or who are in an ICU setting where a rectal tempera-
ture probe can be placed to detect fever).

Fever is a regulated rise to a new “set point” of body
temperature in the hypothalamus induced by pyrogenic
cytokines. These cytokines include IL-1, TNE, interferon-
gamma, and IL-6. The elevation in temperature results
from either increased heat production (eg, shivering) or
decreased heat loss (eg, peripheral vasoconstriction).
Hyperthermia—not mediated by cytokines—occurs when
body metabolic heat production (as in thyroid storm) or
environmental heat load exceeds normal heat loss capacity
or when there is impaired heat loss (eg, heat stroke). Body
temperature in cytokine-induced fever seldom exceeds
41.1°C unless there is structural damage to hypothalamic
regulatory centers; body temperature in hyperthermia may
rise to levels (more than 41.1°C) capable of producing irre-
versible protein denaturation and resultant brain damage;
no diurnal variation is observed.

Clinical Findings
A. Fever

Fever as a symptom provides important information about
the presence of illness—particularly infections—and about

changes in the clinical status of the patient. Fever may be
more predictive of bacteremia in elderly patients. The fever
pattern, however, is of marginal value for most specific
diagnoses except for the relapsing fever of malaria, bor-
reliosis, and occasional cases of lymphoma, especially
Hodgkin disease. Furthermore, the degree of temperature
elevation does not necessarily correspond to the severity of
the illness. Fever with rash and eosinophilia defines the
drug reaction with eosinophilia and systemic symptoms
(DRESS) syndrome.

In general, the febrile response tends to be greater in
children than in adults. In older persons, neonates, and
persons receiving certain medications (eg, NSAIDs, corti-
costeroids), rather than a fever, a normal temperature or
even hypothermia may be observed. Markedly elevated
body temperature may result in profound metabolic distur-
bances. Febrile patients admitted to a hospital with a body
temperature above 39.5°C had higher mortality and AKI
events compared to patients with less fever (38.0-38.1°C).
High temperature during the first trimester of pregnancy
may cause birth defects, such as anencephaly. Fever
increases insulin requirements and alters the metabolism
and disposition of drugs used for the treatment of the
diverse diseases associated with fever.

The source of fever varies by population and setting. In a
study of 92 patients who underwent shoulder arthroplasty
and developed fever, an infectious cause was found in only
6 patients. In the neurologic ICU, fever can occur directly
from brain injury (called “central fever”). One model pre-
dicted “central fever” with 90% probability if a patient met all
of the following criteria: (1) less than 72 hours of neurologic
ICU admission; (2) presence of subarachnoid hemorrhage,
intraventricular hemorrhage, or brain tumor; (3) absence of
infiltrate on CXR; and (4) negative cultures. For patients in
the ICU, elevated procalcitonin and CRP levels favor infec-
tion, rather than central fever, as the cause of fever.

Procalcitonin measurement at emergency department
admission for patients with fever and a qSOFA (quick
Sequential Organ Failure Assessment) (https://qsofa.
org/#calc) less than 2 was not associated with better emer-
gency department outcomes with the exception of a slight
benefit with bloodstream infections. For patients with a
qSOFA of 2 or higher, overall mortality was lower if they
had procalcitonin-guided management in the emergency
department (20.5% versus 26.5%).

Fever may also be more common in patients with other
forms of trauma. In a study of 268 patients, including
patients with multiple injuries (n = 59), isolated head inju-
ries (n = 97), isolated body injuries (n = 100), and minor
trauma (n = 12), the incidence of fever was similar in all
groups irrespective of injury (11-24%). In all groups, there
was a significant association between the presence of early
fever and death in the hospital (6-18% versus 0-3%), as
well as longer median ICU stays (3-7 days versus 2—3 days).
Spinal cord injury may cause fever by the loss of supraspi-
nal control of the sympathetic nervous system and defec-
tive thermoregulation due to loss of sensation.

Among pregnant women, the prevalence of intrapar-
tum fever of 38°C or greater in pregnancies of 36 weeks’
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gestation or more is 6.8% (1 in 15 women in labor), but the
neonatal sepsis rate among affected mothers is 0.24% (less
than 1 in 400 babies). This finding calls into question the
need for universal laboratory work, cultures, and antibiotic
treatment pending culture results for this newborn
population.

Contrary to classical teaching, postoperative atelectasis
probably does not cause fever. Febrile nonhemolytic trans-
fusion reaction is common, occurring in about 1% of
transfusion episodes, and is mediated by proinflammatory
cytokines elaborated by donor leukocytes during storage.

B. Hyperthermia

Malignant catatonia is a disorder consisting of catatonic
symptoms, hyperthermia, autonomic instability, and
altered mental status.

Neuroleptic malignant syndrome, a variant of malig-
nant catatonia, is a rare and potentially lethal idiosyncratic
reaction to neuroleptic medications, particularly haloperi-
dol and fluphenazine. It has also been reported with the
atypical neuroleptics (such as olanzapine or risperidone)
(see Chapter 27). Serotonin syndrome resembles neuro-
leptic malignant syndrome but occurs within hours of
ingestion of agents that increase levels of serotonin in the
CNS, including SSRIs, MAOIs, tricyclic antidepressants,
meperidine, dextromethorphan, bromocriptine, tramadol,
lithium, and psychostimulants (such as cocaine, metham-
phetamine, and MDMA) (see Chapter 40).

Clonus and hyperreflexia are more common in sero-
tonin syndrome, whereas “lead pipe” rigidity is more com-
mon in neuroleptic malignant syndrome. Neuroleptic
malignant and serotonin syndromes share common clini-
cal and pathophysiologic features with malignant hyper-
thermia of anesthesia (see Chapter 40).

C. Fever of Undetermined Origin

See Fever of Unknown Origin, Chapter 32.

Treatment

Most fever is well tolerated. When the temperature is less
than 40°C, symptomatic treatment only is required. The
treatment of fever with antipyretics does not appear to
affect mortality of critically ill patients or affect the number
of ICU-free days. A temperature greater than 41°C is likely
to be hyperthermia rather than cytokine-mediated fever,
and emergent management is indicated. (See Heat Stroke,
Chapter 39.)

A. General Measures for Removal of Heat

Regardless of the cause of the fever, alcohol sponges, cold
sponges, ice bags, ice-water enemas, and ice baths will
lower body temperature (see Chapter 39). They are more
useful in hyperthermia since patients with cytokine-related
fever will attempt to override these therapies.

B. Pharmacologic Treatment of Fever

1. Antipyretic drugs—Antipyretic therapy is only needed
for patients with marginal hemodynamic status. It can,
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however, be used for symptomatic relief. Aspirin or acet-
aminophen, 325-650 mg orally every 4 hours, is effec-
tive in reducing fever. Early administration of
acetaminophen to treat fever due to probable infection
does not affect the number of ICU-free days. These
drugs are best administered around the clock, rather
than as needed, since “as needed” dosing results in peri-
odic chills and sweats due to fluctuations in temperature
caused by varying levels of drug.

2. Prophylactic antimicrobial therapy—Antibacterial and
antifungal prophylactic regimens are recommended only
for patients expected to have less than 100 neutrophils/mcL
for more than 7 days, unless other factors increase risks for
complications or mortality.

3. Empiric antimicrobial therapy—Empiric antibiotic
therapy is sometimes warranted. Even before infection
can be documented, prompt broad-spectrum antimicro-
bials are indicated for febrile patients who have hemody-
namic instability, severe neutropenia (neutrophils less
than 500/mcL [0.5 x 10°/L]), asplenia (surgical or from
sickle cell disease), or immunosuppression (from HIV
infection [see Chapter 33] or from medications such as
systemic corticosteroids, azathioprine, cyclosporine)
(Tables 32-1 and 32-5). Febrile neutropenic patients
should receive initial doses of empiric antibacterial ther-
apy within an hour of triage and should either be moni-
tored for at least 4 hours to determine suitability for
outpatient management or be admitted to the hospital
(see Infections in the Immunocompromised Patient,
Chapter 32). It is standard to admit patients to the hospi-
tal with febrile neutropenic episodes, although carefully
selected patients may be managed as outpatients after
systematic assessment beginning with a validated risk
index (eg, Multinational Association for Supportive Care
in Cancer [MASCC] score or Talcott rules). In the
MASCC index calculation, low-risk factors include the
following: age under 60 years (2 points), burden of illness
(5 points for no or mild symptoms and 3 points for mod-
erate symptoms), outpatient status (3 points), solid tumor
or hematologic malignancy with no previous fungal
infection (4 points), no COPD (4 points), no dehydration
requiring parenteral fluids (3 points), and systolic blood
pressure greater than 90 mm Hg (5 points). Patients with
MASCC scores of 21 or higher or in Talcott group 4 (pre-
sentation as an outpatient without significant comorbid-
ity or uncontrolled cancer), and without other risk
factors, can be managed safely as outpatients.

The carefully selected outpatients determined to be at
low risk by MASCC score (particularly in combination
with a normal serum CRP level) or by Talcott rules can be
managed with an oral fluoroquinolone plus amoxicillin/
clavulanate (or clindamycin, if penicillin allergic), unless
fluoroquinolone prophylaxis was used before fever devel-
oped. For treatment of fever during neutropenia follow-
ing chemotherapy, outpatient parenteral antimicrobial
therapy can be provided effectively and safely in low-risk
patients with a single agent such as cefepime, piperacillin/
tazobactam, imipenem, meropenem, oOr doripenem.
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High-risk patients should be referred for inpatient
management with combination parenteral antimicrobial
therapy based on specific risk factors such as pneumonia-
causing pathogens or central line-associated bloodstream
infections (see Infections in the Immunocompromised
Patient and Table 32-1 in Chapter 32 and see Infections
in Chapter 41).

If a fungal infection is suspected in patients with
prolonged fever and neutropenia, fluconazole is an equally
effective but less toxic alternative to amphotericin B.

C. Treatment of Hyperthermia

Discontinuation of the offending agent is mandatory.
Treatment of neuroleptic malignant syndrome includes
dantrolene in combination with bromocriptine or levodopa
(see Chapter 27). Treatment of serotonin syndrome
includes a central serotonin receptor antagonist—
cyproheptadine or chlorpromazine—alone or in combina-
tion with a benzodiazepine (see Chapter 40). In patients for
whom it is difficult to distinguish which syndrome is pres-
ent, treatment with a benzodiazepine may be the safest
therapeutic option.

When to Admit

o Presence of vital sign abnormalities or evidence of end-
organ dysfunction in clinical cases when early sepsis is
suspected.

o Febrile neutropenic patients at high risk for clinical
decompensation.

o For measures to control a temperature higher than 41°C
or when fever is associated with seizure or other mental
status changes.

o Heat stroke (see Chapter 39).

o Malignant catatonia; neuroleptic malignant syndrome;
serotonin syndrome; malignant hyperthermia of
anesthesia.
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INVOLUNTARY WEIGHT LOSS

> Age; caloric intake; secondary confirmation (eg,
changes in clothing size).

> Fever; change in bowel habits.

v

Substance use.
> Age-appropriate cancer screening history.

General Considerations

Body weight is determined by a persons caloric intake,
absorptive capacity, metabolic rate, and energy losses.
Body weight normally peaks by the fifth or sixth decade
and then gradually declines at a rate of 1-2 kg per decade.
In NHANES II, a national survey of community-dwelling
older adults (aged 50-80 years), recent involuntary weight
loss (more than 5% usual body weight) was reported by 7%
of respondents, and this was associated with a 24% higher
mortality. In postmenopausal women, unintentional
weight loss was associated with increased rates of hip and
vertebral fractures.

Etiology

Involuntary weight loss is regarded as clinically signifi-
cant when it exceeds 5% or more of usual body weight
over a 6- to 12-month period. It often indicates serious
physical or psychological illness, but nonmalignant
diseases more commonly cause unintentional weight
loss than malignant causes. Physical causes are usually
evident during the initial evaluation, but an easily iden-
tifiable cause is not found in 6-28% of cases. The most
common causes are cancer (about 30%), GI disorders
(about 15%), and dementia or depression (about 15%).
At a university hospital in Thailand, the three most
common causes of unintentional weight loss were
reduced appetite (20.1%), dementia (13.7%), and medi-
cations (11.0%). Nearly half of patients with Parkinson
disease have weight loss associated with disease pro-
gression. When an adequately nourished-appearing
patient complains of weight loss, inquiry should be
made about exact weight changes (with approximate
dates) and about changes in clothing size. Family mem-
bers can provide confirmation of weight loss, as can old
documents such as photographs from driver’s licenses. A
mild, gradual weight loss occurs in some older individu-
als because of decreased energy requirements. However,
rapid involuntary weight loss is predictive of morbidity
and mortality.

In addition to various disease states, causes in older
individuals include loss of teeth and consequent difficulty
with chewing, medications interfering with taste or causing
nausea, alcohol use disorder, and social isolation. Among
Black persons at an adult day health center, 65% had a
significant nutritional disorder: 48.5% reported
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involuntary weight loss or gain, 21% ate fewer than two
meals daily, and 41.2% had tooth loss or mouth pain.

Clinical Findings

Once the weight loss is established, the history, medication
profile, physical examination, and conventional laboratory
and radiologic investigations (eg, CBC, liver biochemical
tests, kidney panel, serologic tests including HIV, TSH
level, UA, fecal occult blood test, and CXR) usually reveal
the cause. Age-appropriate cancer screening should be
completed as recommended by guidelines (eg, Papanico-
laou smear, mammography, fecal occult blood test/screening
colonoscopy/flexible sigmoidoscopy, possibly PSA)
(Chapter 1). Whole-body CT imaging is increasingly used
for diagnosis; one study found its diagnostic yield to be
33.5%. Another study found a low yield from CT scanning
with contrast of the abdomen and pelvis for the presence of
malignancy (2.3%) in patients whose only symptom was
weight loss.

When these tests are normal, the second phase of evalu-
ation should focus on more definitive GI investigation
(eg, tests for malabsorption, endoscopy). However, one
prospective case study in patients with unintentional
weight loss showed that colonoscopy did not find
colorectal cancer if weight loss was the sole indication for
the test.

If the initial evaluation is unrevealing, follow-up is pref-
erable to further diagnostic testing. Death at 2-year follow-
up was not nearly as common in patients with unexplained
involuntary weight loss (8%) as in those with weight loss
due to malignant (79%) and established nonmalignant
diseases (19%). Psychiatric consultation should be consid-
ered when there is evidence of depression, dementia,
anorexia nervosa, or other emotional problems. Ultimately,
in approximately 15-25% of cases, no cause for the weight
loss can be found.

Differential Diagnosis

Malignancy, GI disorders (poorly fitting dentures, cavities,
swallowing or malabsorption disorders, pancreatic insuf-
ficiency), HE, HIV, tuberculosis, psychological problems
(dementia, depression, paranoia), endocrine disorders
(hyper-, hypothyroidism, hyperparathyroidism, hypoadre-
nalism), Whipple disease, eating problems (dietary restric-
tions, lack of money for food, teeth problems), social
problems (alcohol use disorder, social isolation), and medi-
cation side effects are all established causes.

Treatment

Weight stabilization occurs in most surviving patients with
both established and unknown causes of weight loss through
treatment of the underlying disorder and caloric supple-
mentation. Nutrient intake goals are established in relation
to the severity of weight loss, in general ranging from
30-40 kcal/kg/day. In order of preference, route of admin-
istration options include oral, temporary nasojejunal tube,
or percutaneous gastric or jejunal tube. Parenteral nutrition
is reserved for patients with serious associated problems.
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A variety of pharmacologic agents have been proposed for
the treatment of weight loss. These can be categorized into
appetite stimulants (corticosteroids, progestational agents,
cannabinoids, and serotonin antagonists); anabolic agents
(growth hormone, ghrelin, and testosterone derivatives);
and anticatabolic agents (omega-3 fatty acids, pentoxifyl-
line, hydrazine sulfate, and thalidomide). There is no evi-
dence that appetite stimulants decrease mortality, and they
may have severe adverse side effects. The anabolic agent
nandrolone decanoate reversed weight and lean tissue loss
in women with HIV, and human growth hormone tempo-
rarily increased weight and walking speed in undernour-
ished elderly people. However, studies have not consistently
shown mortality benefit.

Exercise training may prevent or even reverse the pro-
cess of muscle wasting in HF (“cardiac cachexia”). Protein
or creatine supplementation combined with resistance
exercise training and aerobic activity may prevent aging-
related attenuation of muscle mass and functional perfor-
mance. Some patients with cancer-associated weight loss
may benefit from nutritional assessment and intervention
as decreased food intake may be playing a role. The effec-
tiveness, acceptability, and safety of exercise training for
adults with cancer cachexia has not been established.

When to Refer

o Weight loss caused by malabsorption.

o Persistent nutritional deficiencies despite adequate
supplementation.

o Weight loss as a result of anorexia or bulimia.

When to Admit

o Severe protein-energy malnutrition, including the syn-
dromes of kwashiorkor and marasmus.

« Vitamin deficiency syndromes.

o Cachexia with anticipated progressive weight loss sec-
ondary to unmanageable psychiatric disease.

o Careful electrolyte and fluid replacement in protein-
energy malnutrition and avoidance of “re-feeding
syndrome.”
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FATIGUE & SYSTEMIC INTOLERANCE DISEASE
(Chronic Fatigue Syndrome)

> Weight loss; fever.

> Sleep-disordered breathing.
> Medications; substance use.

General Considerations

Fatigue, as an isolated symptom, accounts for 1-3% of vis-
its to generalists. The symptom of fatigue is often poorly
described and less well defined by patients than symptoms
associated with specific dysfunction of organ systems.
Fatigue or lassitude and the closely related complaints of
weakness, tiredness, and lethargy are often attributed to
overexertion, poor physical conditioning, sleep distur-
bance, obesity, undernutrition, and emotional problems. A
history of the patient’s daily living and working habits may
obviate the need for extensive and unproductive diagnostic
studies.

Fatigue in older adults increases the risk of developing
negative health outcomes (mortality OR, 2.14), the devel-
opment of disabilities in basic activities of daily living (OR,
3.22), or the occurrence of physical decline (OR, 1.42).

A working case definition of chronic fatigue syndrome
indicates that it is not a homogeneous abnormality, there is
no single pathogenic mechanism and no physical finding
or laboratory test can be used to confirm the diagnosis.
The Institute of Medicine (now called the National Acad-
emy of Medicine) has recommended using the term sys-
temic exertion intolerance disease (SEID). Other
conditions identified as causing chronic fatigue include
myalgic encephalitis and neurasthenia, each with specific
diagnostic criteria creating inconsistent diagnoses and
treatment plans.

Clinical Findings
A. Fatigue

Clinically relevant fatigue is composed of three major com-
ponents: generalized weakness (difficulty in initiating activ-
ities); easy fatigability (difficulty in completing activities);
and mental fatigue (difficulty with concentration and
memory). Important diseases that can cause fatigue include
hyper- and hypothyroidism, hyperparathyroidism, HF,
infections (endocarditis, hepatitis), COPD, asthma, intersti-
tial lung disease, ESKD, sleep apnea, anemia, autoimmune
disorders, multiple sclerosis, IBS, Parkinson disease, cere-
bral vascular accident, and cancer. Solution-focused ther-
apy has a significant initial beneficial effect on the severity
of fatigue and quality of life in patients with quiescent IBD.

Alcohol use disorder, vitamin C deficiency (scurvy),
side effects from medications (eg, sedatives and beta-
blockers), and psychological conditions (eg, insomnia,
depression, anxiety, panic attacks, dysthymia, and somatic

symptom disorder may be the cause. Common outpatient
infectious causes include mononucleosis and sinusitis.
These conditions are usually associated with other charac-
teristic signs, but patients may emphasize fatigue and not
discuss their other symptoms unless directly asked. The
lifetime prevalence of significant fatigue (present for at
least 2 weeks) is about 25%. Fatigue of unknown cause or
related to psychiatric illness exceeds that due to physical
illness, injury, alcohol, or medications.

Although frequently associated with Lyme disease,
severe fatigue as a long-term sequela is rare. Post traumatic
brain injury fatigue and sleep disturbance may respond to
a light box and in-home dynamic light therapy.

B. Systemic Exertion Intolerance Disease
(Chronic Fatigue Syndrome)

Diagnosis of SEID requires the presence of all three of the
following symptoms:

1. Substantial reduction or impairment in the ability to
engage in pre-illness levels of occupational, educational,
social, or personal activities that persists for more than
6 months and is accompanied by fatigue, which is often
profound, is of new or definite onset (not lifelong), is
not the result of ongoing excessive exertion, and is not
substantially alleviated by rest.

2. Postexertional malaise.
3. Unrefreshing sleep.

In addition, the patient must have at least one of the
following two manifestations: (1) cognitive impairment or
(2) orthostatic intolerance (lightheadedness, dizziness, and
headache that worsen with upright posture and improve
with recumbency).

The evaluation of SEID includes a history and physical
examination as well as CBC; ESR; kidney function; serum
electrolytes, glucose, creatinine, calcium; liver biochemical
tests and thyroid function tests; UA; tuberculin skin test;
and screening questionnaires for psychiatric disorders.
Other tests to be performed as clinically indicated are
serum cortisol, ANA, rheumatoid factor, immunoglobulin
levels, Lyme serology in endemic areas (although rarely a
long-term complication of this infection), and HIV anti-
body. More extensive testing is usually unhelpful, including
antibody to Epstein-Barr virus. There may be an abnor-
mally high rate of postural hypotension.

Treatment
A. Fatigue

Resistance training and aerobic exercise lessens fatigue and
improves performance for a number of chronic conditions
associated with a high prevalence of fatigue, including HE
COPD, arthritis, and cancer. Continuous positive airway
pressure is an effective treatment for obstructive sleep
apnea. Pitolisant, a selective histamine H,-receptor antago-
nist with wake-promoting effect, may reduce daytime
sleepiness in patients with moderate to severe obstructive
sleep apnea who decline continuous positive airway pres-
sure treatment.
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Psychostimulants such as methylphenidate have shown
inconsistent results in randomized trials of treatment of
cancer-related fatigue. Methylphenidate and cognitive-
behavioral therapy may improve mental fatigue and cogni-
tive function in patients with traumatic brain injury.
Modafinil and armodafinil appear to be effective, well-
tolerated agents in patients who have HIV with fatigue and
as adjunctive agents in patients who have depression or
bipolar disorder with fatigue. Testosterone replacement in
hypoandrogenic men over age 65 had no significant bene-
fits for walking distance or vitality, as assessed by the Func-
tional Assessment of Chronic Illness Therapy-Fatigue
scale. However, men receiving testosterone reported
slightly better mood and lower severity of depressive symp-
toms than those receiving placebo. Vitamin D treatment
significantly improved fatigue in kidney transplantation
patients as well as in otherwise healthy persons with
vitamin D deficiency. Internet-based cognitive-behavioral
therapy is effective in reducing severe fatigue in breast
cancer survivors. Therapeutic Care (a complementary
medicine modality that uses acupressure) reduces fatigue
in some patients with breast cancer receiving chemother-
apy, while moderate-intensity exercise did not. Six weeks of
Swedish massage therapy reduced fatigue in female breast
cancer survivors who had surgery plus radiation and/or
chemotherapy/chemoprevention. There is limited and pre-
liminary evidence that rasagiline, modafinil, and doxepin
are associated with improvement of fatigue in Parkinson
disease. Amantadine, modafinil, and methylphenidate
were not found to be superior to placebo in improving
fatigue associated with multiple sclerosis and caused more
frequent adverse events.

The treatment of subclinical hypothyroidism is
unlikely to benefit symptoms of fatigue. Oral melatonin
does not improve fatigue in patients with advanced can-
cer. Exceeding the RDA for protein intake does not
increase muscle or physical function, nor augment ana-
bolic response to testosterone in older men, nor reduce
muscle soreness or fatigue after prolonged moderate-
intensity walking exercise.

B. Systemic Exertion Intolerance Disease

A variety of agents and modalities have been tried for the
treatment of SEID without improvement in symptoms.

Some patients with postural hypotension report
response to increases in dietary sodium as well as fludro-
cortisone, 0.1 mg orally daily. The immunomodulator
rintatolimod improved some measures of exercise perfor-
mance compared with placebo in two trials (with low
strength of evidence). Low-dose naltrexone is being used
off-label with anecdotal reports of benefit. There is limited
evidence that dietary modification is beneficial.

Patients with SEID have benefited from a comprehen-
sive multidisciplinary intervention, including optimal
medical management, treating any ongoing affective or
anxiety disorder pharmacologically, and implementing a
comprehensive cognitive-behavioral treatment program.
At present, cognitive-behavioral therapy and graded exer-
cise are the treatments of choice for patients with SEID.
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When to Refer

o Infections not responsive to standard treatment.
« Difficult-to-control hyper- or hypothyroidism.

o Severe psychological illness.

o Malignancy.

When to Admit

o Failure to thrive.

o Fatigue severe enough to impair activities of daily
living.
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[PMID: 35438859]

ACUTE HEADACHE

v

Age > 40 years.

v

Rapid onset and severe intensity (ie, “thunderclap”
headache), trauma, onset during exertion.

Fever, vision changes, neck stiffness.
HIV infection.
Current or past history of hypertension.

vVvyyvyy

Neurologic findings (mental status changes,
motor or sensory deficits, loss of consciousness).

General Considerations

Approximately 90% of people in the United States experi-
ence a headache in their lifetime. A broad range of disor-
ders can cause headache (see Chapter 26). This section
deals only with acute nontraumatic headache in adults and
adolescents. The challenge in the initial evaluation of acute
headache is to identify which patients are presenting with
an uncommon but life-threatening condition; approxi-
mately 1% of patients seeking care in emergency depart-
ment settings and considerably less in office practice
settings fall into this category.

Diminution of headache in response to typical migraine
therapies (such as serotonin receptor antagonists or ketoro-
lac) does not rule out critical conditions such as subarach-
noid hemorrhage or meningitis as the underlying cause.
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A “sentinel headache” before a subarachnoid hemorrhage
is a sudden, intense, persistent headache different from
previous headaches; it precedes subarachnoid hemorrhage
by days or weeks and occurs in 15-60% of patients with
spontaneous subarachnoid hemorrhage.

Clinical Findings
A. Symptoms

A careful history and physical examination should aim to
identify causes of acute headache that require immediate
treatment. These causes can be broadly classified as (1)
imminent or completed vascular events (intracranial hem-
orrhage, thrombosis, cavernous sinus thrombosis, vasculi-
tis, malignant hypertension, arterial dissection, cerebral
venous thrombosis, transient ischemic attack, or aneu-
rysm); (2) infections (abscess, encephalitis, or meningitis),
intracranial masses causing intracranial hypertension, pre-
eclampsia; and (3) carbon monoxide poisoning and methe-
moglobinemia. Having the patient carefully describe the
onset of headache can help diagnose a serious cause.

Report of a sudden-onset headache that reaches maxi-
mal and severe intensity within seconds or a few minutes is
the classic description of a “thunderclap” headache; it
should precipitate workup for subarachnoid hemorrhage,
since the estimated prevalence of subarachnoid hemor-
rhage in patients with thunderclap headache is 43%.

Thunderclap headache during the postpartum period
precipitated by the Valsalva maneuver or recumbent posi-
tioning may indicate reversible cerebral vasoconstriction
syndrome or irreversible cerebral venous sinus thrombosis.
Venous-specific imaging sequences may be needed for
diagnosis. Other historical features that raise the need for
diagnostic testing include headache brought on by cough,
exertion, or sexual activity.

The medical history can guide the need for additional
workup. Under most circumstances (including a normal
neurologic examination), new headache in a patient older
than 50 years or with HIV infection warrants immediate
neuroimaging (Table 2-5). When the patient has a history
of hypertension—particularly uncontrolled hypertension—
a complete search for other features of “malignant hyper-
tension” is appropriate to determine the urgency of control
of hypertension (see Chapter 13). Headache and hyperten-
sion associated with pregnancy may be due to preeclampsia.
Episodic headache associated with the triad of hyperten-
sion, palpitations, and sweats is suggestive of pheochromo-
cytoma. In the absence of thunderclap headache, advanced
age, and HIV infection, a careful physical examination and
detailed neurologic examination will usually determine
acuity of the workup and need for further diagnostic test-
ing. A history consistent with hypercoagulability is associ-
ated with an increased risk of cerebral venous thrombosis.

Symptoms can be useful for diagnosing migraine head-
ache in the absence of the “classic” migraine pattern of
scintillating scotoma followed by unilateral headache, pho-
tophobia, and nausea and vomiting (Table 2-6). The
presence of three or more of these symptoms (nausea,
photophobia, phonophobia, and exacerbation by physi-
cal activity) can establish the diagnosis of migraine

Table 2-5. Clinical features associated with acute
headache that warrant urgent or emergent
neuroimaging.

Indications for neuroimaging prior to lumbar puncture
Abnormal neurologic examination (particularly focal
neurologic deficits)
Abnormal mental status
Abnormal funduscopic examination (papilledema; loss of
venous pulsations)
Meningeal signs
Indications for emergent neuroimaging completed prior to
leaving office or emergency department
Abnormal neurologic examination
Abnormal mental status
“Thunderclap” headache
Patients with HIV with new type of headache’
Indications for urgent neuroimaging scheduled prior to leaving
office or emergency department
Age > 50 years (normal neurologic examination) with new
type of headache

"Use CT with or without contrast or MRI if HIV positive.

Data from American College of Emergency Physicians. Clinical
policy: critical issues in the evaluation and management of
patients presenting to the emergency department with acute
headache. Ann Emerg Med. 2008;52:407.

(in the absence of other clinical features that warrant neu-
roimaging studies), and the presence of only one or two
symptoms (provided one is not nausea) can help rule out
migraine. A systematic list called the SNNOOP10 has been
developed as a screening method for secondary causes of
headache (Table 2-7).

B. Physical Examination

Critical components of the physical examination of a
patient with acute headache include vital signs, neurologic
examination, and vision testing with funduscopic examina-
tion. The finding of fever with acute headache warrants
additional maneuvers to elicit evidence of meningeal
inflammation, such as a Kernig sign (a supine patient with
hips flexed to 90 degrees who displays resistance or reports
pain with passive extension of the knees) and Brudzinski
sign (supine patient who reflexively flexes the hip and
knees after the examiner passively flexes the neck). The
absence of jolt accentuation of headache cannot accurately
rule out meningitis. Patients older than 60 years should be
examined for scalp or temporal artery tenderness.

Table 2-6. Summary LRs for individual clinical features
associated with migraine diagnosis.

Clinical Feature LR+ (95% Cl) LR- (95% Cl)
Nausea 19 (15-25) 0.19 (0.18-0.20)
Photophobia 5.8 (5.1-6.6) 0.24 (0.23-0.26)
Phonophobia 5.2 (4.5-5.9) 0.38 (0.36-0.40)
Exacerbation by 3.7 (3.4-4.0) 0.24 (0.23-0.26)

physical activity
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Table 2-7. SNNOOP10 list of “red” flags for secondary causes of headache.

Sign or Symptom

Systemic symptoms’

Neoplasm in history

Neurologic deficit/dysfunction
Onset of headache is sudden or abrupt
Older age (> 50 years)

Pattern change or recent onset of headache
Positional headache

Precipitated by sneezing, coughing, or exercise
Papilledema

Progressive headache and atypical presentations

Pregnancy or puerperium

Related Secondary Headaches

Headache attributed to infection, nonvascular intracranial disorders, carcinoid, or
pheochromocytoma

Neoplasms of the brain; metastasis

Headaches attributed to vascular, nonvascular intracranial disorders; brain abscess
and other infections

Subarachnoid hemorrhage and other headache attributed to cranial or cervical
vascular disorders

Giant cell arteritis and other headache attributed to cranial or cervical vascular
disorders; neoplasms and other nonvascular intracranial disorders

Neoplasms, headaches attributed to vascular, nonvascular intracranial disorders
Intracranial hypertension or hypotension

Posterior fossa malformations; Chiari malformation

Neoplasms and other nonvascular intracranial disorders; intracranial hypertension
Neoplasms and other nonvascular intracranial disorders

Headaches attributed to cranial or cervical vascular disorders; postdural puncture

headache; hypertension-related disorders (eg, preeclampsia); cerebral sinus
thrombosis; hypothyroidism; anemia; diabetes mellitus

Painful eye with autonomic features

Pathology in posterior fossa, pituitary region, or cavernous sinus; Tolosa-Hunt

syndrome (severe, unilateral headaches with orbital pain and ophthalmoplegia
due to extraocular palsies); other ophthalmic causes

Posttraumatic onset of headache

Acute and chronic posttraumatic headache; subdural hematoma and other

headache attributed to vascular disorders

Immunosuppression, eg, HIV, immunosuppressive
medications

Painkiller overuse or new drug at onset of headache

Opportunistic infections

Medication overuse headache; drug incompatibility

"Orange” flag for isolated fever alone.

Reproduced with permission from Do TP et al. Red and orange flags for secondary headaches in clinical practice: SNNOOP10 list. Neurology.

2019,92(3):134-144. https//n.neurology.org/content/92/3/134.long.

Careful assessment of visual acuity, ocular gaze, visual
fields, pupillary defects, optic disks, and retinal vein pulsa-
tions is crucial. Diminished visual acuity is suggestive of
glaucoma, temporal arteritis, or optic neuritis. Ophthal-
moplegia or visual field defects may be signs of venous sinus
thrombosis, tumor, or aneurysm. Afferent pupillary defects
can be due to intracranial masses or optic neuritis. In the
setting of headache and hypertension, retinal cotton wool
spots, flame hemorrhages, and disk swelling indicate acute
severe hypertensive retinopathy. Ipsilateral ptosis and mio-
sis suggest Horner syndrome and in conjunction with acute
headache may signify carotid artery dissection. Finally,
papilledema or absent retinal venous pulsations are signs of
elevated intracranial pressure—findings that should be fol-
lowed by neuroimaging prior to performing lumbar punc-
ture (Table 2-5). On nonmydriatic fundoscopy, up to 8.5%
of patients who arrive at the emergency department com-
plaining of headache had abnormalities; although few had
other significant physical examination findings, 59% of
them had abnormal neuroimaging studies.

Complete neurologic evaluations are also critical and
should include assessment of mental status, motor and sen-
sory systems, reflexes, gait, cerebellar function, and

pronator drift. Any abnormality on neurologic evaluation
(especially mental status) warrants emergent neuroimag-
ing (Table 2-5).

C. Diagnostic Studies

1. Neuroimaging indications—Indications for neuroim-
aging are listed in Table 2-5. Under most circumstances, a
noncontrast head CT is sufficient to exclude intracranial
hypertension with impending herniation, intracranial hem-
orrhage, and many types of intracranial masses (notable
exceptions include lymphoma and toxoplasmosis in patients
with HIV, herpes simplex encephalitis, and brain abscess).
When needed, a contrast study can be ordered to follow a
normal noncontrast study. A normal neuroimaging study
does not exclude subarachnoid hemorrhage and should be
followed by lumbar puncture. One study supported a
change of practice wherein a lumbar puncture can be with-
held when a head CT scan was performed less than 6 hours
after headache onset and showed no evidence of subarach-
noid hemorrhage (negative predictive value 99.9%).

In a prospective study of 1536 emergency department
patients, the yield for acute findings on head CT differed
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based on the indications for imaging and were 27% for
seizures, 20% for confusion, 19% for syncope, 16% for focal
neurologic deficit, 15% for head injury, 12% for headache,
and 8% for dizziness.

In patients for whom there is a high level of suspicion
for subarachnoid hemorrhage or aneurysm, a normal CT
and lumbar puncture should be followed by angiography
within the next few days (provided the patient is medically
stable).

2. Lumbar puncture—This test is indicated to exclude
infectious causes of acute headache, particularly in patients
with fever or meningeal signs. CSF tests should routinely
include Gram stain, WBC count with differential, RBC
count, glucose, total protein, and bacterial culture. In
appropriate patients, also consider testing cerebrospinal
fluid for Venereal Disease Research Laboratory (syphilis),
cryptococcal antigen (patients with HIV), acid-fast bacillus
stain and culture, and complement fixation and culture for
coccidioidomycosis. Storage of an extra tube with 5 mL of
cerebrospinal fluid is prudent for conducting unantici-
pated tests in the immediate future. PCR tests for specific
infectious pathogens (eg, herpes simplex 2) should be
considered in patients with evidence of CNS infection but
no identifiable pathogen.

The Ottawa subarachnoid hemorrhage clinical decision
rule had 100% sensitivity (and 13-15% specificity in differ-
ent studies) in predicting subarachnoid hemorrhage.
According to it, patients who seek medical attention in an
emergency department complaining of an acute nontrau-
matic headache should be evaluated for subarachnoid
hemorrhage if they have one or more of the following fac-
tors: age 40 years or older, neck pain or stiffness, witnessed
loss of consciousness, onset during exertion, thunderclap
headache (instantly peaking pain), or limited neck flexion
on examination.

In addition to neuroimaging and lumbar puncture,
additional diagnostic tests for exclusion of life-threatening
causes of acute headache include ESR (temporal arteritis;
endocarditis), UA (malignant hypertension; preeclampsia),
and sinus CT (bacterial sinusitis, independently or as a
cause of venous sinus thrombosis).

Treatment

In patients in whom migraine or migraine-like headache
has been diagnosed, early treatment with ketorolac (oral,
nasal, or intramuscular), dihydroergotamine, lasmiditan,
ubrogepant, or triptans (oral, nasal, subcutaneous) can
often abort or provide significant relief of symptoms (see
Chapter 26 for a discussion of how to prevent and treat
migraine headaches). Intravenous prochlorperazine plus
diphenhydramine are more effective for migraine pain
relief than intravenous hydromorphone in the emer-
gency department. Prochlorperazine appears to be supe-
rior to ketamine for the treatment of migraine headaches
(without signs or symptoms of serious intracranial
pathology) in the emergency department. Sumatriptan
may be less effective as immediate therapy for migraine
attacks with aura compared to attacks without aura.

Haloperidol (2.5 mg intravenously) given to patients in the
emergency department with severe benign headache
resulted in a significant reduction pain score compared
with placebo. Although oral beta-blockers used for the
prevention of migraine headache are not effective for the
treatment of acute pain, timolol eye drops may be effective
in the management of acute migraine pain.

There may be a role for oral corticosteroids to prevent a
rebound migraine headache after emergency department
discharge, but in one study, long-acting intramuscular
methylprednisolone acetate did not decrease the frequency
of post-emergency department discharge headache days
compared with oral dexamethasone. Parenteral morphine
and hydromorphone are best avoided as first-line therapy,
although opioids are still prescribed to nearly half of all
patients with acute migraine.

Galcanezumab is an approved treatment for episodic
cluster headache. High-flow oxygen therapy may provide
effective treatment for all headache types in the emergency
department setting (eg, benefitting older patients with
cluster headaches).

A study found that metoclopramide plus diphenhydr-
amine was more effective than placebo for acute post-
traumatic headache (with 43% of the patients who received
metoclopramide reporting adverse events).

When to Refer

« Frequent migraines not responsive to standard therapy.
o Migraines with atypical features.
« Chronic daily headaches due to medication overuse.

When to Admit

o Need for repeated doses of parenteral pain medication.

« To facilitate an expedited workup requiring a sequence
of neuroimaging and procedures.

« To monitor for progression of symptoms and to obtain
neurologic consultation when the initial emergency
department workup is inconclusive.

« Pain severe enough to impair activities of daily living or
impede follow-up appointments or consultations.

o Patients with subarachnoid hemorrhage, intracranial
mass, or meningitis.

Bilello LA et al. Retrospective review of pregnant patients pre-
senting for evaluation of acute neurologic complaints. Ann
Emerg Med. 2021;77:210. [PMID: 32418678]

Claassen ] et al. Spontaneous subarachnoid haemorrhage.
Lancet. 2022;400:846. [PMID: 35985353]

Lebedeva ER. Diagnostic criteria for acute headache attributed
to ischemic stroke and for sentinel headache before ischemic
stroke. ] Headache Pain. 2022;23:11. [PMID: 35057731]

Robbins MS. Diagnosis and management of headache: a review.
JAMA. 2021;325:1874. [PMID: 33974014]

Viera AJ et al. Acute headache in adults: a diagnostic approach.
Am Fam Physician. 2022;106:260. [PMID: 36126007]

Wu WT et al. The Ottawa subarachnoid hemorrhage clinical
decision rule for classifying emergency department headache
patients. Am ] Emerg Med. 2020;38:198. [PMID: 30765279]



COMMON SYMPTOMS

DYSURIA

v

Fever; new back or flank pain; nausea or
vomiting.

Vaginal discharge.

Pregnancy risk.

Structural abnormalities.

vVvyVvyy

Instrumentation of urethra or bladder.

General Considerations

Dysuria (painful urination) is a common reason for adults
and adolescents to seek urgent medical attention.

An inflammatory process (eg, bacterial UTI, herpes
simplex, autoimmune disorder) underlies most causes of
dysuria. In women, cystitis is diagnosed in up to 50-60% of
cases. Cystitis has an incidence of 0.5-0.7% per year in
sexually active young women. The key objective in evaluat-
ing women with dysuria is to exclude serious upper urinary
tract disease, such as acute pyelonephritis, and STIs. In
older men, dysuria may be a symptom of prostatitis; in
younger men, urethritis accounts for most cases of dysuria.
Male cyclists have no worse sexual or urinary functions
than swimmers or runners, but cyclists are more prone to
urethral stricture.

Clinical Findings
A. Symptoms

Well-designed cohort studies have shown that some cases
of uncomplicated cystitis can be reliably diagnosed with-
out a physical examination or UA, and RCTs show that
telephone management of uncomplicated cystitis is safe
and effective. An increased likelihood of cystitis is present
when women report multiple irritative voiding symptoms
(dysuria, urgency, frequency), fever, or back pain (positive
LRs = 1.6-2.0). A cohort study found that the symptom of
dysuria most reliably predicted a culture-positive UTL
Elderly patients with cognitive impairment may not have
local urinary tract symptoms. A history of recurrent UTI
is associated with a positive urine culture (recurrent UTI
adjusted OR 2.45). Inquiring about symptoms of vulvo-
vaginitis is imperative. When women report dysuria and
urinary frequency, and deny vaginal discharge and irrita-
tion, the LR for culture-confirmed cystitis is 24.5. In con-
trast, when vaginal discharge or irritation is present, as
well as dysuria or urinary frequency, the LR is 0.7. Gross
hematuria in women with voiding symptoms usually rep-
resents hemorrhagic cystitis but can be a sign of bladder
cancer (particularly in older patients) or upper tract dis-
ease. Failure of hematuria to resolve with antibiotic treat-
ment should prompt further evaluation of the bladder and
kidneys. Chlamydial infection should be strongly consid-
ered among women aged 25 years or younger who are
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sexually active and seeking medical attention for a sus-
pected UTI for the first time or who have a new sexual
partner.

Fever, back pain, nausea, and vomiting are clinical
criteria for acute pyelonephritis. Women with these
symptoms should usually be examined before initiation
of treatment to exclude coexistent urosepsis, hydrone-
phrosis, or nephrolithiasis that would affect management
decisions. Risk factors for acute pyelonephritis among
women aged 18-49 years relate to sexual behaviors (fre-
quent sexual intercourse [three times per week or more],
new sexual partner in the previous year, recent spermicide
use), as well as diabetes mellitus and recent UTI or
incontinence.

Pregnancy, underlying structural factors (polycystic
kidney disease, nephrolithiasis, neurogenic bladder),
immunosuppression, diabetes mellitus, and a history of
recent bladder or urethral instrumentation usually alter the
treatment regimen (antibiotic choice or duration of treat-
ment, or both) for cystitis. Presence of UTI during preg-
nancy is strongly associated with preeclampsia (particularly
UTI during the third trimester).

B. Physical Examination

Fever, tachycardia, or hypotension suggests urosepsis and
potential need for hospitalization. A focused examination
in women, in uncomplicated circumstances, can be limited
to ascertainment of costovertebral angle tenderness as a
finding for pyelonephritis and to a lower abdominal and
pelvic examination if the history suggests vulvovaginitis or
cervicitis.

C. Diagnostic Studies

1. Urinalysis—UA is probably overutilized in the evalua-
tion of dysuria. The probability of culture-confirmed UTI
among women with a history and physical examination
compatible with uncomplicated cystitis is about 70-90%.
UA is most helpful in atypical presentations of cystitis.
Dipstick detection (greater than trace) of leukocytes,
nitrites, or blood supports a diagnosis of cystitis. When
both leukocyte and nitrite tests are positive, the LR is 4.2,
and when both are negative, the LR is 0.3.

The negative predictive value of UA is not sufficient to
exclude culture-confirmed UTI in women with multiple
and typical symptoms, and randomized trial evidence
shows that antibiotic treatment is beneficial to women with
typical symptoms and negative UA dipstick tests. Micros-
copy of unspun urine may also be helpful in diagnosis and
reduces unnecessary use of antibiotics. The combination of
urgency, dysuria, and pyuria assessed with the high-power
(40x) objective for leukocytes (more than 1 leukocyte/7
high-power fields) had a positive predictive value of 71 and
LR of 2.97. Urine samples produced at home rarely meet
diagnostic standards.

2. Urine culture—Urine culture should be considered for
all women with upper urinary tract symptoms (prior to
initiating antibiotic therapy), as well as those with dysuria
and a negative urine dipstick test. In symptomatic women,
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a clean-catch urine culture is considered positive when
10?-10* colony-forming units/mL of a uropathogenic
organism are detected. Urine culture sensitivity decreases
rapidly after empiric antibiotic administration (75% of
cultures were negative 9 hours after antibiotic treatment).
Multiplex PCR analysis has been found to be as beneficial
as a urine culture.

3. Renal imaging—When severe flank or back pain is pres-
ent, the possibility of complicated kidney infection (peri-
nephric abscess, nephrolithiasis) or of hydronephrosis
should be considered. Renal ultrasound or CT scanning
should be done to rule out abscess and hydronephrosis. To
exclude nephrolithiasis, noncontrast helical CT scanning is
more accurate than renal ultrasound and is the diagnostic
test of choice. In a meta-analysis, the positive and negative
LRs of helical CT scanning for diagnosis of nephrolithiasis
were 23.2 and 0.05, respectively.

Differential Diagnosis

The differential diagnosis of dysuria in women includes
acute cystitis, acute pyelonephritis, vaginitis (Candida,
bacterial vaginosis, Trichomonas, herpes simplex), urethri-
tis/cervicitis (Chlamydia, gonorrhea), and interstitial cysti-
tis/painful bladder syndrome. Pelvic congestion syndrome
(dilated and refluxing pelvic veins) may also cause dysuria
and pelvic pain.

Nucleic acid amplification tests from first-void urine or
vaginal swab specimens are highly sensitive for detecting
chlamydial infection in men and women. Other infectious
pathogens associated with dysuria and urethritis in men
include Mycoplasma genitalium and Enterobacteriaceae.

Treatment

Definitive treatment is directed to the underlying cause of
the dysuria. An evidence-informed algorithm for managing
suspected UTI in women is shown in Figure 2-1. This algo-
rithm supports antibiotic treatment of most women with
multiple and typical symptoms of UTI without performing
UA or urine culture. Telemedicine may be an appropriate
technology to assess and manage uncomplicated UTI for
average-risk patients who can self-diagnose. Antibiotic
selection should be guided by local resistance patterns and
expert-panel clinical practice guidelines; major options for
uncomplicated cystitis include nitrofurantoin, fosfomycin,
ciprofloxacin, and trimethoprim-sulfamethoxazole. Five
days of nitrofurantoin results in a significantly greater like-
lihood of clinical and microbiologic resolution than single-
dose fosfomycin.

In a study of 47 patients with UTIs due to multidrug-
resistant bacteria, treatment with fosfomycin resulted in
clinical cure rates of 87% and 94% at 48 hours and 14 days,
respectively.

According to the American Academy of Pediatrics’
Committee on Drugs, antibiotics that are usually accept-
able when treating women who are breastfeeding include
trimethoprim-sulfamethoxazole (unless G6PD deficiency
is present), amoxicillin, nitrofurantoin, ciprofloxacin,

and ofloxacin. Plazomicin, a novel neoglycoside, is FDA
approved for the treatment of adults with complicated
UTIs who have limited or no alternative treatment options.

In men, prolonged treatment of UTIs (more than
7 days) out of concern for delayed clearance of infection
within the prostate does not appear to reduce early or late
recurrences. A 5-day course of fluoroquinolones for outpa-
tient men with UTI is as effective as a 10-day course.
Among afebrile men with symptoms of UTI, treatment
with ciprofloxacin or trimethoprim/sulfamethoxazole for
7 days was noninferior to 14 days regarding resolution of
UTI symptoms.

Symptomatic relief can be provided with phenazopyri-
dine, a urinary analgesic that is available over the counter;
it is used in combination with antibiotic therapy (when a
UTI has been confirmed) but for no more than 2 days.
Patients should be informed that phenazopyridine will
cause orange/red discoloration of their urine and other
body fluids (eg, some contact lens wearers have reported
discoloration of their lenses). Rare cases of methemoglo-
binemia and hemolytic anemia have been reported, usually
with overdoses or underlying kidney dysfunction. NSAIDs
have also been shown to be of symptomatic benefit, but less
effective than antibiotic therapy. Although some women
recover from uncomplicated UTI when treated with
NSAIDs alone (53% in a Norwegian study), the rate of
progression to pyelonephritis was substantial. Delayed
antibiotic therapy in elderly patients with UTI leads to a
substantially higher rate of urosepsis and all-cause mortal-
ity. If a broad-spectrum antibiotic was initially prescribed
empirically for UTI and urine culture results return estab-
lishing efficacy of a narrow-spectrum antibiotic, treatment
should be “de-escalated” to the narrow-spectrum antimi-
crobial. Among premenopausal women with recurrent
UTIs, the group with increased daily water consumption
had a lower mean number of cystitis episodes over a
12-month period of 1.7 compared with 3.2 in the control
group and reduced number of antibiotic prescriptions (1.9
and 3.6, respectively). A systematic review and meta-
analysis found D-mannose protective against recurrent
UTIs, but there are few high-quality RCTs testing this
therapy. In patients with asymptomatic renal calculi and
recurrent UTIs, stone extraction eliminated infections in
50% of women.

In cases of interstitial cystitis/painful bladder syndrome
(see Chapter 25), patients will often respond to a multi-
modal approach that may include urethral/vesicular dila-
tion, Dbiofeedback, cognitive-behavioral therapy,
antidepressants, dietary changes, vaginal emollients, and
other supportive measures. Vaginal estrogen effectively
relieves urinary urgency and frequency as well as recurrent
UTIs related to vulvovaginal atrophy of menopause (also
known as genitourinary syndrome of menopause).
Asymptomatic bacteriuria—The incidence of asymptom-
atic bacteriuria increases with age and may be more than
15% in women older than age 80 (50% for those who
reside in long-term care facilities). A meta-analysis found
that antibiotic treatment for most people with asymptom-
atic bacteriuria is not beneficial and may be harmful.
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Eligible woman between the ages of 18 and 55 telephones or
presents to clinic with predominant symptoms of dysuria or
urinary urgency; she suspects she has a UTI.

Does patient meet any of the Yes

exclusion criteria??

No

Patient offered the option of either an

office visit with a health care provider Yes

Patient excluded from the pathway

or telephone management.
Does the patient request an office
visit?

No

Prescribe one from the following list:

1. Nitrofurantoin monohydrate/macrocrystals (100 mg
orally twice daily for 5 days); or

2.Fosfomycin tromethamine (3 g orally once); or

3. Ciprofloxacin (250 mg orally twice daily for 3
days); or

4. Trimethoprim-sulfamethoxazole double-strength
(orally twice daily for 3 days)

A

Schedule visit with a health care provider

1Primary exclusion criteria include documented fever 38°C or greater; symptoms of dysuria or urgency

> 7 days; symptoms of vaginitis are present; abdominal pain, nausea, or vomiting; gross hematuria in patients
older than 50 years; immunosuppression (eg, current use of chemotherapeutic agents); diabetes mellitus;
known pregnancy; chronic renal or urologic abnormalities, other than stress urinary incontinence (eg, polycystic
kidney disease, neurogenic bladder, renal failure); recent or persistent urinary stones; urinary catheterization or
other urologic procedure < 2 wk ago; discharge from hospital or nursing home < 2 wk ago; treatment for

UTI < 2 wk ago; recurrent symptomatic UTI.

Figure 2-1. Proposed algorithm for evaluating women with symptoms of acute UTI. (Data from Gupta K et al;
Infectious Diseases Society of America; European Society for Microbiology and Infectious Diseases. International clinical
practice guidelines for the treatment of acute uncomplicated cystitis and pyelonephritis in women: a 2010 update by
the Infectious Diseases Society of America and the European Society for Microbiology and Infectious Diseases. Clin Infect

Dis. 2011;52:¢103.)

Antibiotic treatment does benefit both pregnant women
with asymptomatic bacteriuria as well as persons about to
undergo urologic surgery. The USPSTF recommends
screening pregnant women for asymptomatic bacteriuria
by obtaining a urine culture (B recommendation). The
USPSTF recommends against screening for asymptomatic
bacteriuria in nonpregnant adults (D recommendation).
Urine WBC count greater than 25 cells/high power field
was associated with a 53.8% rate of bacteriuria in a study of
46,127 adult inpatients and is suggested to be the optimal
“cutoft” value.

There were no differences in the prevalence of postop-
erative UTI in women who had mixed flora on preopera-
tive urine cultures compared to those with no growth on
preoperative urine cultures.

When to Refer

Anatomic abnormalities leading to repeated urinary
infections.

Infections associated with nephrolithiasis.
Persistent interstitial cystitis/painful bladder syndrome.

When to Admit

Severe pain requiring parenteral medication or impair-
ing ambulation or urination (such as severe primary
herpes simplex genitalis).

Dysuria associated with urinary retention or obstruction.
Pyelonephritis with ureteral obstruction.

Symptoms and signs suggesting urosepsis.
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Preoperative Evaluation &
Perioperative Management

Hugo Q. Cheng, MD

EVALUATION OF THE ASYMPTOMATIC PATIENT

Patients without significant medical problems—especially
those under age 50—are at very low risk for perioperative
complications. Their preoperative evaluation should
include a history and physical examination; emphasis
should be on a pharmacologic history and assessment of
functional status, exercise tolerance, and cardiopulmonary
status to look for unrecognized disease that may require
further evaluation prior to surgery. In addition, a directed
bleeding history (Table 3-1) should be taken to uncover
coagulopathy that could contribute to excessive surgical
blood loss. Routine preoperative laboratory tests in asymp-
tomatic healthy patients under age 50 have not been found
to help predict or prevent complications. Even elderly
patients undergoing minor or minimally invasive proce-
dures (such as cataract surgery) are unlikely to benefit from
preoperative screening tests.

Siddaiah H et al. Preoperative laboratory testing: implications of
“Choosing Wisely” guidelines. Best Pract Res Clin Anaesthesiol.
2020;34:303. [PMID: 32711836]

CARDIACRISK ASSESSMENT & REDUCTION
IN NONCARDIAC SURGERY

The most important perioperative cardiac complications
are MI and cardiac death. Other complications include HE,
arrhythmias, and unstable angina. The principal

Table 3-1. Directed bleeding history: Findings
suggestive of a bleeding disorder.

Unprovoked bruising on the trunk of > 5 cm in diameter

Frequent unprovoked epistaxis or gingival bleeding

Menorrhagia with iron deficiency

Hemarthrosis with mild trauma

Prior excessive surgical blood loss or reoperation for bleeding

Family history of abnormal bleeding

Presence of severe kidney or liver disease

Use of medications that impair coagulation, including nutritional
supplements and herbal remedies
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patient-specific risk factor for cardiac complications is the
presence of end-organ CVD. This includes not only CAD
and HF but also cerebrovascular disease and CKD. Diabe-
tes mellitus, especially if treated with insulin, is considered
a CVD equivalent that increases the risk of cardiac compli-
cations. Major abdominal, thoracic, and vascular surgical
procedures (especially AAA repair) carry a higher risk of
postoperative cardiac complications. These six risk factors
were identified in a validated, multifactorial risk prediction
tool: the Revised Cardiac Risk Index (RCRI) (Table 3-2).
The American College of Surgeons’ National Surgical
Quality Improvement Program (NSQIP) risk prediction
tool uses patient age, the type of operation, serum creati-
nine greater than 1.5 mg/dL (132.6 mcmol/L), dependency
in activities of daily living, and the patients American
Society of Anesthesiologists physical status classification as
predictors for postoperative MI or cardiac arrest. A risk
calculator using the NSQIP tool can be found at https://
gxmd.com/calculate/calculator_245/gupta-perioperative-
cardiac-risk. The American College of Cardiology and
American Heart Association endorse both prediction
tools. Patients with two or more RCRI predictors or a risk
of perioperative MI or cardiac arrest in excess of 1% as
calculated by the NSQIP prediction tool are deemed to be
at elevated risk for cardiac complications.

Limited exercise capacity (eg, inability to walk for two
blocks at a normal pace or climb a flight of stairs without
resting) also predicts higher cardiac risk. Emergency
operations have greater cardiac risk but should not be
delayed for extensive cardiac evaluation. Instead, patients
facing emergency surgery should be medically optimized
for surgery and closely monitored for cardiac complica-
tions during the perioperative period.

Role of Preoperative Noninvasive
Ischemia Testing

Most patients can be accurately risk-stratified by history
and physical examination. A resting ECG should be
obtained in patients with at least one RCRI predictor before
major surgery but generally omitted in asymptomatic
patients undergoing minor operations. Additional nonin-
vasive ischemia testing rarely improves risk stratification or
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Table 3-2. Revised Cardiac Risk Index (RCRI).

Independent Predictors of Postoperative Cardiac Complications
Intrathoracic, intraperitoneal, or suprainguinal vascular surgery
History of ischemic heart disease

History of HF

Insulin treatment for diabetes mellitus

Serum creatinine level > 2 mg/dL (> 176.8 mcmol/L)

History of cerebrovascular disease

Scoring (Number of
Predictors Present)

Risk of Major Cardiac
Complications’

None 0.4%
One 1%

Two 2.4%
More than two 5.4%

ICardiac death, MI, or nonfatal cardiac arrest.

Data from Devereaux PJ et al. Perioperative cardiac events in
patients undergoing noncardiac surgery: a review of the magni-
tude of the problem, the pathophysiology of the events and
methods to estimate and communicate risk. CMAJ. 2005;173:627.

management, especially in patients without CVD under-
going minor operations, or who have at least fair func-
tional capacity. Stress testing has more utility in patients
with elevated risk scores on clinical prediction tools,
especially if they have poor functional status. In these
patients, the absence of ischemia on dipyridamole scintig-
raphy or dobutamine stress echocardiography is reassur-
ing; in contrast, extensive inducible ischemia predicts a
high risk of cardiac complications, particularly with vas-
cular surgery, which may not be modifiable by either
medical management or coronary revascularization. The
predictive value of an abnormal stress test result for non-
vascular surgery patients is less well established. An
approach to perioperative cardiac risk assessment and
management in patients with known or suspected stable
CAD is shown in Figure 3-1.

Role of Cardiac Biomarkers

Preoperative BNP or N-terminal fragment of proBNP (N'T-
proBNP) levels directly correlate with the risk for periop-
erative cardiac complications, and their measurement may
improve risk assessment. A meta-analysis of 2179 patients
found that BNP of 92 mg/L or higher or NT-proBNP of
300 ng/L or higher before noncardiac surgery were associ-
ated with a fourfold increase in 30-day mortality and MI.
American cardiology societies’ guidelines are equivocal
about the use of biomarkers to enhance risk prediction; the
Canadian Cardiovascular Society and European Society of
Cardiology, however, recommend measuring BNP or NT-
proBNP levels prior to major noncardiac surgery in
patients older than 65 years and those with CVD or CVD
risk factors.

Perioperative Management of Patients
with Coronary Artery Disease

Patients with acute coronary syndromes require immediate
management of their cardiac disease prior to any preopera-
tive evaluation (see Chapter 10).

A. Medications

1. Antianginal medications—Preoperative antianginal
medications, including beta-blockers, calcium channel
blockers, and nitrates, should be continued throughout the
perioperative period. Several trials have shown that initia-
tion of beta-blockers before major noncardiac surgery
reduces the risk of nonfatal MI. However, in the largest
trial, a high, fixed dose of metoprolol succinate increased
total mortality and the risk of stroke. Because of the uncer-
tain benefit-to-risk ratio, initiation of perioperative beta-
blockade should be considered only in patients with a high
risk of cardiac complications. If used, beta-blockers should
be started well in advance of surgery, to allow time to
gradually titrate up the dose without causing excessive
bradycardia or hypotension. They should not be started on
the day of surgery. Possible indications for prophylactic
beta-blockade are presented in Table 3-3. Initial dose rec-
ommendations are atenolol 25 mg orally daily, bisoprolol
2.5 mg orally daily, or metoprolol tartrate 25 mg orally
twice daily. The dose of beta-blocker should be carefully
titrated to keep the heart rate below 70 beats per minute
and the systolic blood pressure above 100 mm Hg. Avoid
initiating beta-blockade on the day of surgery. If beta-
blockers are started, they should be continued for at least
3-7 days after surgery.

2. Statins—Several randomized trials found that HMG-
CoA reductase inhibitors (statins) prevent MI in patients
undergoing noncardiac surgery. Safety concerns, such as
liver injury or rhabdomyolysis, have not materialized in
these studies. Based on treatment protocols used in clini-
cal trials, at least a moderate statin dose (eg, atorvastatin
20 mg or fluvastatin 80 mg orally daily) should be consid-
ered in all patients undergoing vascular surgery and other
patients deemed to be at high risk for cardiac complica-
tions, regardless of lipid levels, and initiated at least
30 days before surgery if possible. Patients already taking
statins should continue these agents during the periopera-
tive period.

3. Aspirin—In patients without coronary stents, initiation
of aspirin therapy before noncardiac surgery is not recom-
mended because it did not reduce cardiac risk and caused
increased bleeding in a large, randomized trial. Holding
long-term prophylactic aspirin therapy in such patients
does not increase cardiac risk.

B. Coronary Revascularization

A trial that randomized over 500 patients with angiograph-
ically proven CAD to either coronary revascularization
(with either coronary artery bypass grafting [CABG] or
percutaneous coronary interventions [PCI]) or medical
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Are there > 2 RCRI predictors or = 1% risk of MICA?

Step 1: Assess risk with Revised Cardiac Risk Index (RCRI) or National Surgical Quality
Improvement Program Myocardial Infarction and Cardiac Arrest (NSQIP MICA) calculator.|No —» Go to surgery

Yes i

Step 2: Assess functional capacity.

flights of stairs without symptoms])?

Is exercise capacity limited (unable to perform > 4 METS [eg, walk 2 blocks or climb 1-2

No —» Go to surgery

Yes i

invasive cardiac procedure (see Step 5)?

Step 3: Determine whether stress test result will change management.
Will result affect decision to perform surgery, change medical management, or lead to

No —» Go to surgery

Yes i

Step 4: Perform stress test.

Are there high-risk stress test results, such as extensive ischemic potential?

No —» Go to surgery

Yes i
Step 5: Possible interventions:

* Modify or cancel surgery

» Optimize medical treatment of cardiac disease
» Consider starting a beta-blocker

are present

» Perform coronary artery angiography or revascularization only if independent indications

No —» Go to surgery

Notes:

Step 2: Reasonable to avoid stress test in patients with excellent functional capacity (> 10 METs) and may avoid
stress test in patients with moderate or good functional capacity (4—10 METSs); patients with unknown
functional capacity should be considered unable to perform 4 METs.

Step 3: Regardless of decision to perform stress test, patients should receive optimal guideline-concordant medical

therapy.

Step 4: Pharmacologic stress test preferred due to assumption of poor exercise capacity.
Step 5: Possible indications for beta-blockers include = 3 RCRI predictors, ischemia on stress test, or indications

independent of surgery.

Figure 3-1. Approach to cardiac evaluation in stable patients undergoing major elective surgery. METs, metabolic

equivalents.

management alone before vascular surgery found no differ-
ence in postoperative MI, 30-day mortality, and long-term
mortality. Thus, preoperative CABG or PCI should be
performed only when patients have guideline-concordant

Table 3-3. Indications for prophylactic perioperative
beta-blockade.

Strong indications Patient already taking beta-blocker to treat

ischemia, arrhythmia, or hypertension

Possible indications  Patient with myocardial ischemia detected
on preoperative stress testing
Patient has > 3 Revised Cardiac Risk Index

predictors (see Table 3-2)

'See dosages in the text.

indications independent of the planned noncardiac
operation. In addition, surgical patients who have under-
gone recent coronary stenting are at high risk for stent
thrombosis, especially if antiplatelet therapy is stopped
prematurely. Therefore, elective surgery should be
deferred for at least 30 days after placement of a bare-
metal stent and ideally for 6 months after placement of a
drug-eluting stent. If this delay poses significant risks,
such as in patients undergoing an operation for cancer,
surgery could be considered 3 months after drug-eluting
stent implantation. Antiplatelet agents should be continued
perioperatively if possible or resumed as soon as possible
after surgery. The patient, surgeon, anesthesiologist, and
cardiologist should discuss risks and benefits of delaying
surgery and management options for dual antiplatelet
therapy.
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Heart Failure & LV Dysfunction

Elective surgery should be postponed until decompen-
sated HF (manifested by an elevated jugular venous
pressure, an audible third heart sound, or evidence of
pulmonary edema) has been brought under control. In
patients with compensated HF, the risk of perioperative
cardiac complications is similar in patients with ischemic
or nonischemic cardiomyopathy. HF with reduced EF
likely confers more risk than HF with preserved EF. Guide-
lines recommend preoperative echocardiography to evalu-
ate LV function in patients without known HF who have
unexplained dyspnea and in patients with known HF with
clinical deterioration.

Patients receiving diuretics and digoxin should have
serum electrolyte and digoxin levels measured prior to
surgery because abnormalities in these levels may increase
the risk of perioperative arrhythmias. Clinicians must be
cautious not to give too much diuretic since the volume-
depleted patient will be much more susceptible to intraop-
erative hypotension. The surgeon and anesthesiologist
should be made aware of the presence and severity of LV
dysfunction so that appropriate decisions can be made
regarding perioperative fluid management and intraopera-
tive monitoring.

Postoperative Ml

In a large cohort study, postoperative MI (defined by a
combination of ECG abnormality and cardiac enzyme ele-
vation) typically occurred within 3 days of surgery and was
asymptomatic in the majority of cases. Clinical findings
that should prompt its consideration include unexplained
hypotension, hypoxemia, and delirium. Postoperative MI
is associated with increased mortality, even when asymp-
tomatic. Elevated postoperative troponin levels correlate
directly with mortality risk, even in patients without ECG
abnormalities or other findings of myocardial ischemia.
The Canadian Cardiovascular Society advocates routine
postoperative screening of high-risk patients with troponin
levels, while American and European guidelines remain
equivocal. It remains unclear how asymptomatic postop-
erative MI or troponin elevation should be managed, but
optimizing secondary cardiac risk reduction strategies is
reasonable.

Valvular Heart Disease

If the nature or severity of valvular lesions is unknown, or
if there has been a recent change in clinical status, echocar-
diography should be performed prior to noncardiac sur-
gery. In addition, patients with known or suspected stenotic
or regurgitant valvular disease that is moderately severe or
worse should undergo echocardiography within 1 year
before surgery. Candidates for valvular intervention inde-
pendent of the planned noncardiac surgery should have the
valve correction procedure performed first. Patients with
uncorrected critical or symptomatic aortic stenosis are at
particular risk for cardiac complications. They should
undergo surgery only after consultation with a cardiologist
and anesthesiologist. Patients with asymptomatic moderate

or severe aortic stenosis appeared to be at lower risk than
patients with symptomatic aortic stenosis and may be rea-
sonable candidates for major noncardiac surgery with
appropriate intraoperative and postoperative monitoring at
centers with experience operating on such patients. Patients
with mitral stenosis require heart rate control to prolong
diastolic filling time. Regurgitant valvular lesions are gen-
erally less problematic during surgery because the vasodi-
latory effect of anesthetics promotes forward flow. Patients
with aortic or mitral regurgitation likely benefit from
afterload reduction and careful attention to volume status;
negative chronotropes may worsen the regurgitant volume
and should be avoided.

Arrhythmias

The finding of a rhythm disturbance on preoperative eval-
uation should prompt consideration of further cardiac
evaluation, particularly when the finding of structural
heart disease would alter perioperative management.
Patients with a rhythm disturbance without evidence of
underlying heart disease are at low risk for perioperative
cardiac complications. While long-term antiarrhythmic
medications should be continued perioperatively, there is
no evidence that the use of medications to suppress an
asymptomatic arrhythmia alters perioperative risk.

Patients with symptomatic arrhythmias should not
undergo elective surgery until their cardiac condition has
been addressed. Adequate rate control of atrial fibrillation
or other supraventricular arrhythmias should be estab-
lished prior to surgery. Symptomatic ventricular tachycar-
dia must be thoroughly evaluated and controlled prior to
surgery. Patients who have independent indications for a
permanent pacemaker or implanted defibrillator should
have it placed prior to noncardiac surgery. The anesthesi-
ologist must be notified that a patient has a cardiac
implantable electronic device to prevent device malfunc-
tion from intraoperative electrocautery.

After major surgery, previously undiagnosed atrial
fibrillation develops in approximately 1% of patients. Most
episodes resolve spontaneously within hours to days. These
patients, however, have an increased risk for subsequent
atrial fibrillation and an elevated risk of stroke. Whether
the same criteria for anticoagulation therapy should be
used for patients undergoing surgery as for patients not
undergoing surgery is unclear.

Hypertension

No evidence supports delaying surgery in order to better
control mild to moderate hypertension (systolic blood
pressure below 180 mm Hg and diastolic blood pressure
below 110 mm Hg). Severe hypertension (systolic pressure
greater than 180 mm Hg or a diastolic pressure greater
than 110 mm Hg) appears to be an independent predictor
of perioperative cardiac complications, including MI and
HE. It is reasonable to consider delaying elective surgery in
patients with such severe hypertension until blood pres-
sure can be controlled, although it is not known whether
the risk of cardiac complications is reduced with this
approach.
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Most medications for chronic hypertension should gen-
erally be continued up to and including the day of surgery.
Cardiology societies’ guidelines differ in their recommen-
dation on whether to continue or hold ACE inhibitors and
ARBs on the day of surgery. Continuation increases the
risk of intraoperative and postoperative hypotension,
whereas holding these agents increases postoperative
hypertension. Diuretic agents are frequently held on the
day of surgery to prevent hypovolemia and electrolyte dis-
orders if they are not needed to control HF; however, the
benefit of this practice is uncertain.

Patients without chronic hypertension may manifest
hypertension after surgery, and patients being treated for
hypertension often experience decreased control of their
blood pressure. Potential causes include elevated sympa-
thetic tone due to injury or pain, volume overload from
intravenous fluids, hypercarbia, urine retention, and with-
holding long-term antihypertensive medications. Before
initiating postoperative medical management of hyperten-
sion, reversible contributors should be addressed.

Halvorsen § et al. 2022 ESC guidelines on cardiovascular assess-
ment and management of patients undergoing non-cardiac
surgery: developed by the task force for cardiovascular assess-
ment and management of patients undergoing non-cardiac
surgery. Eur Heart J. 2022;43:3826. [PMID: 36017553]

Sahai SK et al. Preoperative management of medications: a Soci-
ety for Perioperative Assessment and Quality Improvement
(SPAQI) consensus statement. Mayo Clin Proc. 2022;97:1734.
[PMID: 36058586]

PULMONARY EVALUATION IN NON-LUNG
RESECTION SURGERY

Pneumonia and respiratory failure requiring prolonged
mechanical ventilation are the most important postopera-
tive pulmonary complications. The occurrence of these
complications has been associated with a significant
increase in mortality and hospital length of stay. Pulmo-
nary thromboembolism is another serious complication;
prophylaxis against venous thromboembolic disease is
detailed in Table 16-14.

Risk Factors for the Development of
Postoperative Pulmonary Complications

Procedure-related risk factors for postoperative pulmonary
complications include location of surgery (highest rates
occur in cardiac, thoracic, and upper abdominal cases),
prolonged anesthesia, and emergency cases. Operations
not requiring general anesthesia tend to have lower rates of
postoperative pulmonary complications; laparoscopic pro-
cedures tend to have lower risk than comparable open
procedures.

A summary of patient-specific risk factors for pulmonary
complications is presented in Table 3-4. The presence and
severity of systemic disease of any type is associated with
pulmonary complications. In particular, patients with COPD
or HF have at least twice the risk of postoperative pulmonary
complications compared with patients without these condi-
tions. Advanced age, physical debility, malnutrition, and poor
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Table 3-4. Clinical risk factors for postoperative
pulmonary complications.

Upper abdominal or cardiothoracic surgery
Prolonged anesthesia time (> 4 hours)
Emergency surgery

Age > 60 years

COPD

HF

Severe systemic disease

Tobacco use (> 20 pack-years)
Impaired cognition or sensorium
Functional dependency or prior stroke
Preoperative sepsis

Low serum albumin level

Obstructive sleep apnea

functional capacity also predict higher risk of postoperative
pulmonary complications. A NSQIP risk calculator for predict-
ing postoperative respiratory failure is available (https://qxmd.
com/calculate/calculator_261/postoperative-respiratory-
failure-risk-calculator).

Pulmonary Function Testing &
Laboratory Studies

The main role for preoperative pulmonary function testing
(PFT) is to identify pulmonary disease in patients with
unexplained symptoms prior to major abdominal or car-
diothoracic surgery. In patients with diagnosed lung dis-
ease, PFT usually adds little information above clinical
assessment. CXRs in unselected patients also rarely add
clinically useful information. The benefit of polysomnog-
raphy to diagnose obstructive sleep apnea prior to bariatric
surgery is unproven. Arterial blood gas measurement is not
routinely recommended except in patients with known
lung disease and suspected hypoxemia or hypercapnia.

Preoperative Risk Reduction

Retrospective studies have shown that smoking cessation
reduced the incidence of pulmonary complications, but
only if it was initiated at least 1-2 months before surgery. A
meta-analysis of randomized trials found that preoperative
smoking cessation programs reduced both pulmonary and
surgical wound complications, especially if smoking cessa-
tion was initiated at least 4 weeks prior to surgery. The
preoperative period may be an optimal time to initiate
smoking cessation efforts. A systematic review found that
smoking cessation programs started in a preoperative
evaluation clinic increased the odds of abstinence at
3-6 months by nearly 60%. Patients who have recovered
from SARS-CoV-2 infection appear to have elevated surgi-
cal mortality up to 7 weeks after diagnosis. Increased mor-
tality was observed even after mild or asymptomatic cases,
and the risk persisted beyond 7 weeks in patients who were
still symptomatic at that time. Elective surgery should not
be scheduled within 7 weeks of SARS-CoV-2 infection for
patients whose symptoms have resolved or longer while
patients remain symptomatic.
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Postoperative Risk Reduction

Postoperative risk reduction strategies have centered on
promoting lung expansion through the use of incentive
spirometry; deep breathing exercises; and in selected pop-
ulations, continuous positive airway pressure (CPAP) or
intermittent positive-pressure breathing (IPPB). Although
trial results have been mixed, all these techniques have
been shown to reduce the incidence of postoperative atel-
ectasis and, in a few studies, to reduce the incidence of
other postoperative pulmonary complications. In most
comparative trials, these methods were equally effective.
Given the higher cost of CPAP and IPPB, incentive spi-
rometry and deep breathing exercises are the preferred
methods for most patients. Multi-component respiratory
care programs may be particularly beneficial. One program
termed “I COUGH”—an acronym for Incentive spirome-
try, Coughing and deep breathing, Oral care, Understand-
ing (patient education), Get out of bed (early ambulation),
and Head of bed elevation—reduced the rates of pneumo-
nia and unplanned intubation after general and vascular
surgery.

lida H et al. A practical guide for perioperative smoking cessa-
tion. J Anesth. 2022;36:583. [PMID: 35913572]

Muhammad S et al. Preoperative pulmonary evaluation. Respir
Care. 2021;66:1150. [PMID: 34210743]

EVALUATION OF THE PATIENT
WITH LIVER DISEASE

Patients with serious liver disease are at increased risk for
perioperative morbidity, and decompensated liver disease
is associated with an extremely high perioperative mortal-
ity. Appropriate preoperative evaluation requires consider-
ation of the effects of anesthesia and surgery on
postoperative liver function and of the complications
associated with anesthesia and surgery in patients with
preexisting liver disease.

Risk Assessment in Surgical Patients
with Liver Disease

Screening unselected patients with liver biochemical tests
has a low yield and is not recommended. Patients with
suspected or known liver disease based on history or physi-
cal examination, however, should have measurement of
liver enzyme levels as well as tests of hepatic synthetic
function performed prior to surgery.

Elective surgery in patients with acute viral or alcoholic
hepatitis should be delayed until the acute episode has
resolved. In three small series of patients with acute viral
hepatitis who underwent abdominal surgery, the mortality
rate was roughly 10%. Similarly, patients with undiagnosed
alcoholic hepatitis had high mortality rates when undergo-
ing abdominal surgery. In the absence of cirrhosis or syn-
thetic dysfunction, chronic viral hepatitis is unlikely to
increase risk significantly. Similarly, nonalcoholic fatty
liver disease without cirrhosis probably does not pose a
serious risk in surgical patients.

In patients with cirrhosis, postoperative complication
rates correlate with the severity of liver dysfunction. Tradi-
tionally, severity of dysfunction has been assessed with the
Child-Pugh score (see Chapter 18). A conservative
approach would be to avoid elective surgery in patients
with Child-Pugh class C cirrhosis and pursue it with great
caution in class B patients. The Model for End-stage Liver
Disease (MELD) score, based on serum bilirubin and cre-
atinine levels, and the prothrombin time expressed as the
INR, also predicted surgical mortality and outperformed
the Child-Pugh classification in some studies. Generally, a
MELD score less than 10 predicts low risk, whereas a score
greater than 16 portends high mortality after elective sur-
gery. The VOCAL-Penn score also predicted mortality and
risk of hepatic decompensation in surgical patients with
cirrhosis and performed better than MELD-based predic-
tion tools in an external validation study.

When surgery is elective, controlling ascites, encepha-
lopathy, and coagulopathy preoperatively is prudent. Asci-
tes is a particular problem in abdominal operations, where
it can lead to wound dehiscence and hernias. Great care
should be taken when using analgesics and sedatives, since
these can worsen hepatic encephalopathy; in general,
short-acting agents and lower doses should be used. Post-
operative constipation should be aggressively treated
because it can precipitate encephalopathy. Kidney function
and volume status need to be closely monitored to prevent
AKIT and volume overload, which are common complica-
tions in these patients. Patients with coagulopathy should
receive vitamin K and may need fresh frozen plasma trans-
fusion at the time of surgery; however, transfusing to a
specific INR target for cirrhosis is discouraged.

Mahmud N et al. External validation of the VOCAL-Penn cir-
rhosis surgical risk score in 2 large, independent health sys-
tems. Liver Transpl. 2021;27:961. [PMID: 33788365]

Northup PG et al. AGA Clinical Practice Update: surgical risk
assessment and perioperative management in cirrhosis. Clin
Gastroenterol Hepatol. 2019;17:595. [PMID: 30273751]

PREOPERATIVE HEMATOLOGIC EVALUATION

Three of the more common clinical situations faced by the
medical consultant are the patient with anemia, the assess-
ment of bleeding risk, and the perioperative management
of long-term anticoagulation.

The main goals of the preoperative evaluation of the
anemic patient are to determine the need for preoperative
diagnostic evaluation and the need for transfusion. When
feasible, the diagnostic evaluation of the patient with
previously unrecognized anemia should be done prior to
surgery because certain types of anemia (particularly
those due to sickle cell disease, hemolysis, and acute
blood loss) have implications for perioperative manage-
ment. These types of anemia are typically associated with
an elevated reticulocyte count. Given the prevalence of iron
deficiency, excluding it as the cause of anemia is reason-
able. However, the practice of administering intravenous
iron to unselected anemic patients before elective surgery
has not been proven beneficial. Preoperative anemia is
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associated with higher perioperative morbidity and mor-
tality. Whether raising preoperative hemoglobin level to
specific targets will improve postoperative outcomes is
unknown. The clinician determining the need for preop-
erative transfusion in an individual patient must consider
factors other than the absolute hemoglobin level, including
the presence of cardiopulmonary disease, the type of sur-
gery, and the likely severity of surgical blood loss. While
transfusion for a hemoglobin level below 7 g/dL (70 g/L) is
recommended in many non-surgical patients, a meta-
analysis of trials comparing transfusion strategies suggests
that a trigger of 8 g/dL (80 g/L) was associated with lower
mortality than more restrictive thresholds in surgical
patients. Based on available evidence, the AABB (formerly
American Association of Blood Banks) recommends trans-
fusion for a hemoglobin level less than 8 g/dL (80 g/L) or
for symptomatic anemia.

The most important component of the bleeding risk
assessment is a directed bleeding history (see Table 3-1).
Patients who provide a reliable history of no abnormal
bleeding and have no suggestion of abnormal bleeding on
physical examination are at very low risk for having an
occult bleeding disorder. Laboratory tests of hemostatic
parameters in these patients are generally not needed.
When the directed bleeding history is unreliable or incom-
plete, or when abnormal bleeding is suggested, a formal
evaluation of hemostasis should be done prior to surgery
and should include measurement of the prothrombin time,
activated partial thromboplastin time, and platelet count
(see Chapter 14).

Patients receiving long-term oral anticoagulation are at
risk for thromboembolic complications when an operation
requires interruption of this therapy. However, “bridging
anticoagulation,” where unfractionated or low-molecular-
weight heparin is administered parenterally while oral
anticoagulants are held, has not been shown to be benefi-
cial and can increase bleeding. A cohort study found that
DOAC:s could be safely managed without bridging by using
a protocol based on the patient’s kidney function where the
DOACs are withheld several days prior to surgery and
restarted 24-48 hours after surgery if hemostasis appears
adequate (Table 3-5). A randomized trial of bridging anti-
coagulation in surgical patients taking warfarin for atrial
fibrillation demonstrated no difference in thromboembo-
lism. Bleeding complications, however, were twice as com-
mon in patients who received bridging anticoagulation. A
trial of postoperative bridging anticoagulation that
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included patients with atrial fibrillation or mechanical
prosthetic heart valves also found no benefit for stroke
prevention. Most experts recommend bridging therapy
only in patients at high risk for thromboembolism. An
approach to perioperative anticoagulation management
with warfarin is shown in Table 3-6, but the recommenda-
tions must be considered in the context of patient prefer-
ence and hemorrhagic risk.

Douketis JD et al. Perioperative management of antithrombotic
therapy: an American College of Chest Physicians clinical
practice guideline. Chest. 2022;162:207. [PMID: 35964704]

Kuo HC et al. Thromboembolic and bleeding risk of periproce-
dural bridging anticoagulation: a systematic review and meta-
analysis. Clin Cardiol. 2020;43:441. [PMID: 31944351]

NEUROLOGIC EVALUATION

Delirium can occur after any major operation but is par-
ticularly common after hip fracture repair and cardiovas-
cular surgery, where the incidence is 30-60%. Postoperative
delirium has been associated with higher rates of major
postoperative cardiac and pulmonary complications,
poor functional recovery, increased length of hospital
stay, increased risk of subsequent dementia and func-
tional decline, and increased mortality. The American
Geriatrics Society recommends screening preoperative
patients for these delirium risk factors: age greater than
65 years, chronic cognitive impairment or dementia, severe
illness, poor vision or hearing, and the presence of infec-
tion. Patients with any of these risk factors should be
enrolled in a multicomponent, nonpharmacologic delir-
ium prevention program after surgery, which includes
interventions such as reorientation, sleep hygiene, bowel
and bladder care, mobilization and physical therapy, and
the elimination of unnecessary medications. Moderate-
quality evidence supports the use of these nonpharmaco-
logic interventions.

Only a minority of patients with postoperative delirium
will have a single, reversible etiology for their condition
(see Delirium, Chapter 4). Evaluation of delirious patients
should exclude electrolyte derangements, occult UTI, and
adverse effects from psychotropic medications such as
opioids, sedatives, anticholinergic agents, and antispas-
modics. Conservative management includes reassuring
and reorienting the patient; eliminating unneeded medica-
tions, intravenous lines, and urinary catheters; and keeping

Table 3-5. Recommendations for perioperative management of DOACs.

Drug and Kidney Function

Dabigatran with normal creatinine clearance
(> 50 mL/min [0.83 mL/s]); rivaroxaban,
apixaban, edoxaban

Dabigatran with reduced creatinine clearance
(30-50 mL/min [0.5-0.83 mL/s])

Last Dose Before Procedure

2 days before procedure with low risk of
bleeding or 3 days before procedure
with high risk of bleeding

Resume Medication

If hemostasis adequate, resume 24 hours after
procedure with low risk of bleeding or
48-72 hours after procedure with high risk
of bleeding

3 days before procedure with low risk of
bleeding or 5 days before procedure

with high risk of bleeding
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Table 3-6. Recommendations for management of perioperative anticoagulation with warfarin.

Thromboembolic Risk without Anticoagulation

Low Risk (eg, atrial fibrillation with CHADS, score 04,
mechanical bileaflet aortic valve prosthesis, or single
VTE > 3 months ago without hypercoagulability
condition?)

Recommendation

Stop warfarin 5 days before surgery

Measure INR the day before surgery to confirm that it is acceptable (< 1.6 for
most operations)

Resume warfarin when hemostasis permits

No bridging with parenteral anticoagulants before or after surgery

High Risk (eg, either atrial fibrillation or mechanical
heart valve with stroke < 3 months prior, atrial fibrilla-
tion with CHADS, score 5 or 6, mechanical mitral valve
prosthesis, caged-ball or tilting disk valve prosthesis,
or venous thrombosis < 3 months ago or associated
with hypercoagulability condition?)

Stop warfarin 5 days before surgery

Begin bridging with therapeutic dose UFH infusion or LMWH 2 days after
stopping oral anticoagulation

Administer last dose of LMWH 24 hours before surgery; discontinue UFH
4-6 hours before surgery

Measure INR the day before surgery to confirm that it is acceptable

(< 1.6 for most operations)

Resume warfarin when hemostasis permits

If hemostasis permits, consider bridging with therapeutic dose UFH infusion or
LMWH beginning 48-72 hours after surgery and continuing until the INR is
therapeutic

"1 point each for heart failure, hypertension, diabetes mellitus, and age > 75 years, and 2 points for stroke or transient ischemic attack.

“Patients should receive VTE prophylaxis after surgery (see Chapter 16).
LMWH, low-molecular-weight heparin; UFH, unfractionated heparin.

the patient active during the day while allowing uninter-
rupted sleep at night. Use of multimodal postoperative
analgesic strategies can reduce or avoid the need for opi-
oids. Scheduled administration of non-opiate analgesics
such as acetaminophen or NSAID in the absence of contra-
indications often forms the core of these techniques. The
analgesic effect of both opioid and non-opioid analgesics
can be augmented by medications, such as gabapentin,
which targets neuropathic pain; local or regional anesthetic
agents; and nonpharmacologic approaches such as
cognitive-behavioral therapy. When agitation jeopardizes
patient or provider safety, neuroleptic agents given at the
lowest effective dose for the shortest duration needed are
preferred over the use of benzodiazepines or physical
restraints (Table 27-1).

Stroke complicates less than 1% of all surgical proce-
dures but may occur in 1-6% of patients undergoing car-
diac or carotid artery surgery. Most of the strokes in
cardiac surgery patients are embolic in origin, and about
half occur within the first postoperative day. A retrospec-
tive analysis found that patients who had previously suf-
fered a stroke had an 18% risk of MI, recurrent stroke, or
cardiac death if they underwent noncardiac surgery within
3 months of the stroke. This risk declined over time and
reached its nadir 9 months after the stroke, suggesting a
benefit to delaying elective surgery for 6-9 months after a
stroke.

Symptomatic carotid artery stenosis is associated with a
high risk of stroke in patients undergoing cardiac surgery.
In general, patients with independent indications for cor-
rection of carotid stenosis should have the procedure done
prior to elective surgery. In contrast, most studies suggest
that asymptomatic carotid bruits and asymptomatic carotid
stenosis are associated with little or no increased risk of
stroke in surgical patients.

Benesch C et al. Perioperative neurological evaluation and man-
agement to lower the risk of acute stroke in patients undergo-
ing noncardiac, nonneurological surgery: a scientific
statement from the American Heart Association/American
Stroke Association. Circulation. 2021;143:€923. [PMID:
33827230]

Jin Z et al. Postoperative delirium: perioperative assessment, risk
reduction, and management. Br ] Anaesth. 2020;125:492.
[PMID: 32798069]

MANAGEMENT OF ENDOCRINE DISEASES

Diabetes Mellitus

The goal of management for all patients with diabetes is the
prevention of severe hyper- or hypoglycemia in the periop-
erative period. In addition, patients with type 1 diabetes are
at risk for developing ketoacidosis. Increased secretion of
cortisol, epinephrine, glucagon, and growth hormone dur-
ing and after surgery causes insulin resistance and hyper-
glycemia in diabetic patients. Conversely, reduced caloric
intake after surgery and frequent, unpredictable periods of
fasting increase the risk for hypoglycemia. Thus, all surgi-
cal patients with diabetes require frequent blood glucose
monitoring. Ideally, such patients should undergo surgery
early in the morning. The specific pharmacologic manage-
ment of diabetes during the perioperative period depends
on the type of diabetes (insulin-dependent or not), the
level of glycemic control, and the type and length of
surgery.

Poor preoperative glycemic control, as indicated by an
elevated hemoglobin A _level, is associated with a greater
risk of surgical complications, particularly infections.
However, a strategy of delaying surgery until glycemic con-
trol improves has not been rigorously studied. The ideal
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postoperative blood glucose target is also unknown. Based
on trials that showed increased mortality in hospitalized
patients randomized to tight control, the American College
of Physicians recommends maintaining serum glucose
between 140 mg/dL and 200 mg/dL (7.8-11.1 mmol/L),
whereas the British National Health Service guidelines
recommend a range of 108-180 mg/dL (6-10 mmol/L).

A. Diabetes Controlled by Diet

For people with diabetes controlled with diet alone, no
special precautions must be taken unless diabetic control is
markedly disturbed by the procedure. If this occurs, small
doses of short-acting insulin as needed will correct the
hyperglycemia.

B. Diabetes Treated with Oral
Hypoglycemic Agents

Most oral hypoglycemic agents should be held on the day
of surgery. However, the sodium-glucose transporter 2
inhibitors (eg, canagliflozin) should be held for 3-4 days
before surgery due to their long half-life and associated risk
of ketoacidosis. Oral hypoglycemic agents should not be
restarted after surgery until patients are clinically stable
and oral intake is adequate and unlikely to be interrupted.
Patients who experience significant hyperglycemia when
oral agents are held should be treated in the same way as
patients with type 2 diabetes who require insulin, as
described below. Postoperative kidney function should be
checked with a serum creatinine level prior to restarting
metformin.

C. Diabetes Treated with Insulin

The protocol used to control glucose depends on (1) the
kind of diabetes (type 1 or type 2); (2) whether it is minor
surgery (lasting less than 2 hours and patient able to eat
afterward) or major surgery (lasting more than 2 hours,
with invasion of a body cavity, and patient not able to eat
afterward); and (3) the preoperative insulin regimen (basal
bolus or premixed insulin twice a day or premeal bolus
only or regular insulin before meals and NPH at
bedtime).

1. Preoperative insulin regimen—For patients with either
type 1 or type 2 diabetes who are receiving insulin, a com-
mon practice is to reduce the last preoperative dose of
long-acting, basal insulin (used to control fasting glucose
levels) by 30-50% and hold rapid-onset, short-acting nutri-
tional insulin (used to prevent hyperglycemia following
meals).

2. Perioperative insulin regimen—Patients with type 1
diabetes must receive basal insulin to prevent the develop-
ment of diabetic ketoacidosis. Consultation with an endo-
crinologist or hospitalist should be strongly considered
when a patient with type 1 diabetes mellitus undergoes
major surgery. Major surgical procedures in patients with
type 1 diabetes lasting more than 2 hours usually require an
insulin infusion. Some patients with type 2 diabetes who are
taking insulin will also need insulin infusion to maintain
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adequate glycemic control. An insulin infusion is a complex
procedure for a high-risk medication and involves extensive
monitoring, dose titrations, and contingency plans. There
are a number of algorithms available for insulin infusions
(http://ucsfinpatientdiabetes.pbworks.com).

3. Postoperative insulin regimen—After surgery, when a
patient with either type 1 or type 2 diabetes has resumed
adequate oral intake, subcutaneous administration of insu-
lin can be restarted. Intravenous administration of insulin
and dextrose can be stopped 30 minutes after the first
subcutaneous dose. Insulin needs may vary in the first
several days after surgery because of continuing postopera-
tive stresses and because of variable caloric intake. In this
situation, multiple doses of short-acting insulin plus some
long-acting basal insulin, guided by blood glucose deter-
minations, can keep the patient in acceptable metabolic
control. Use of correctional insulin only (without basal or
nutritional insulin) after surgery is discouraged. A trial
comparing correctional insulin with basal-bolus dosing
found that the latter strategy led to fewer postoperative
complications.

Glucocorticoid Replacement

Hypotension or shock resulting from primary or second-
ary adrenocortical insufficiency is rare, and the practice of
administering supraphysiologic “stress-dose” glucocorti-
coid perioperatively has not been well studied. A guideline
from rheumatology and orthopedic surgery societies rec-
ommends that patients taking glucocorticoids continue
their regimen when undergoing arthroplasty and not
receive “stress-dose” glucocorticoids. Another approach is
to administer stress-dose glucocorticoids to any patient
who has received the equivalent of at least 7.5 mg of pred-
nisone daily for 3 weeks within the past year when they
undergo major surgery. A commonly used stress-dose regi-
men is hydrocortisone 100 mg intravenously daily, divided
every 8 hours, beginning before induction of anesthesia
and stopped after 24 hours without tapering. Patients who
have been taking less than 5 mg of prednisone daily and
those receiving alternate-day glucocorticoid dosing are
unlikely to require supplemental coverage.

Thyroid Disease

Severe symptomatic hypothyroidism has been associated
with perioperative complications, including intraoperative
hypotension, HE cardiac arrest, and death. Elective surgery
should be delayed in patients with severe hypothyroidism
until adequate thyroid hormone replacement can be
achieved. Patients with symptomatic hyperthyroidism are
at risk for perioperative thyroid storm and should not
undergo elective surgery until their thyrotoxicosis is con-
trolled; an endocrinologist should be consulted if emer-
gency surgery is needed. Patients with mild hypothyroidism
(median TSH level 8.6 mIU/L) tolerate surgery well, with
only a slight increase in the incidence of intraoperative
hypotension; surgery need not be delayed for the month or
more required to ensure adequate thyroid hormone
replacement.
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Pfeifer KJ et al. Preoperative management of endocrine, hor-
monal, and urologic medications: Society for Periroperative
Assessment and Quality Improvement (SPAQI) consensus
statement. Mayo Clin Proc. 2021;96:1655. [PMID: 33714600]

Preiser JC et al. Perioperative management of oral glucose-
lowering drugs in the patient with type 2 diabetes. Anesthesi-
ology. 2020;133:430. [PMID: 32667156]

KIDNEY DISEASE

The development of AKI in patients undergoing general
surgery is an independent predictor of mortality, even if
mild or if kidney dysfunction resolves. The mortality
associated with the development of perioperative AKI that
requires dialysis exceeds 50%. Risk factors associated with
postoperative deterioration in kidney function are shown
in Table 3-7. Several medications, including “renal-dose”
dopamine, mannitol, N-acetylcysteine, and clonidine, have
not been proved effective in clinical trials to preserve kid-
ney function during the perioperative period and should
not be used for this indication. Maintenance of adequate
intravascular volume is likely to be the most effective
method to reduce the risk of perioperative deterioration
in kidney function. Exposure to renal-toxic agents, such as
NSAIDs and intravenous contrast, should be minimized or
avoided. ACE inhibitors and ARBs reduce renal perfusion

Table 3-7. Risk factors for the development of AKI
after general surgery.

Age > 55 years

Male sex

CKD

HF

Diabetes mellitus
Hypertension

Ascites

Intraperitoneal surgery
Emergency surgery

"Presence of 5 or more risk factors is associated with > 3% risk of
creatinine elevation > 2 mg/dL (176.8 mcmol/L) above baseline or
requirement for dialysis.

Reproduced with permission from Kheterpal S et al. Development
and validation of an acute kidney injury risk index for patients
undergoing general surgery: results from a national data set.
Anesthesiology. 2009;110(3):505-515. https://pubs.asahg.org/
anesthesiology/article/110/3/505/10107/Development-and-
Validation-of-an-Acute-Kidney.

and may increase the risk of perioperative AKI. Although
firm evidence is lacking, it may be useful to temporarily
discontinue these medications in patients at risk for peri-
operative AKI.

Although the mortality rate for elective major surgery is
low (1-4%) in patients with dialysis-dependent CKD, the
risk for perioperative complications, including postoperative
hyperkalemia, pneumonia, fluid overload, and bleeding, is
substantially increased. Patients should undergo dialysis pre-
operatively within 24 hours before surgery, and their serum
electrolyte levels should be measured just prior to surgery
and monitored closely during the postoperative period.

Gumbert SD et al. Perioperative acute kidney injury. Anesthesi-
ology. 2020;132:180. [PMID: 31687986]

ANTIBIOTIC PROPHYLAXIS OF SURGICAL
SITE INFECTIONS

Surgical site infection is estimated to occur in roughly 4%
of general or vascular operations. Although the type of
procedure is the main factor determining the risk of devel-
oping a surgical site infection, certain patient factors have
been associated with increased risk, including diabetes
mellitus, older age, obesity, cigarette smoking, heavy alco-
hol consumption, admission from a long-term care facility,
and multiple medical comorbidities. For most major pro-
cedures, the use of prophylactic antibiotics has been
demonstrated to reduce the incidence of surgical site
infections. Substantial evidence suggests that a single dose
of an appropriate intravenous antibiotic—or combination
of antibiotics—administered 30-60 minutes prior to skin
incision is as effective as multiple-dose regimens that
extend into the postoperative period. For most procedures,
a first-generation cephalosporin (eg, cefazolin 2 g intrave-
nously) is as effective as later-generation agents.

Guidelines for antibiotic prophylaxis against infective
endocarditis in patients undergoing invasive procedures are
presented in Chapter 35. Given the lack of evidence for
antibiotic prophylaxis before dental procedures to prevent
prosthetic joint infection, guidelines from the American
Academy of Orthopedic Surgeons and the American Dental
Association recommend against this practice.

Fields AC et al. Preventing surgical site infections: looking
beyond the current guidelines. JAMA. 2020;323:1087. [PMID:
32083641]
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GENERAL PRINCIPLES OF GERIATRIC CARE

The following principles help guide the care of older adults:

1. Many disorders are multifactorial in origin and are best
managed by multifactorial interventions.

2. Diseases often present atypically or with nonspecific
symptoms (eg, confusion, functional decline).

3. Not all abnormalities require evaluation and treatment.

4. Complex medication regimens, adherence problems,
and polypharmacy are common challenges.

5. Multiple chronic conditions often coexist and should be
managed in concert with one another.

The Geriatric 5Ms is a framework for optimizing care
for the older adult, addressing Mind, Mobility, Medica-
tions, Multicomplexity, and Matters Most. This framework
represents a practical and easy-to-remember summary of
core geriatric principles. “Mind” relates to dementia, delir-
ium, and depression. “Mobility” relates to immobility, falls,
and gait disorders. “Medications” includes pharmacother-
apy and polypharmacy. “Matters Most” assesses patient
values and goals of care. “Multicomplexity” is evaluated
(for example, in a comprehensive geriatric assessment) to
guide treatment decision-making, incorporating the inter-
play of disease burden, comorbidities, functional status,
prognosis, and patient preferences.

COMPREHENSIVE ASSESSMENT OF THE
OLDER ADULT

The comprehensive geriatric assessment incorporates an
evaluation of the Geriatric 5M “multicomplexity,” which
(1) expands upon the conventional assessment of symp-
toms, diseases, and medications; (2) considers the biopsy-
chosocial situation; and (3) includes an analysis of
prognosis, values and preferences, and ability to function
independently. Comprehensive assessment is warranted
before major clinical decisions are made.

Assessment of Prognosis

When an older personss life expectancy is longer than 10 years
(ie, 50% of similar persons live longer than 10 years), it is
reasonable to consider effective tests and treatments much
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as they are considered in younger persons. When life
expectancy is less than 10 years (and especially when it is
much less), choices of tests and treatments should be made
based on their ability to affect a clinical outcome that is
valued by the patient in the context of their estimated life
expectancy. The relative benefits and harms of tests and
treatments often change as prognosis worsens, and net
benefit (benefits minus harms) often diminishes.

When an older patient’s clinical situation is dominated by
a single disease process (eg, lung cancer metastatic to brain),
prognosis can be estimated well with a disease-specific
instrument. Even in this situation, however, prognosis gen-
erally worsens with age (especially over age 90 years) and
with the presence of serious age-related conditions, such as
dementia, malnutrition, or functional impairment.

When an older patient’s clinical situation is not domi-
nated by a single disease process, prognosis can be esti-
mated initially by considering basic demographic and
health elements (Figure 4-1). For example, less than 25% of
men aged 95 will live 5 years, whereas nearly 75% of
women aged 70 will live 10 years. The prognosis for older
persons living at home can be estimated by considering
age, sex, comorbid conditions, and function. A compilation
of indices with online calculators that allow for estimating
prognosis in multiple clinical settings can be found at
ePrognosis (https://eprognosis.ucsf.edu).

Assessment of Values & Preferences

Although patients vary in their values and preferences, many
frail older patients prioritize maintaining their independence
over prolonging survival. Values and preferences, described
by the Geriatric 5M “Matters Most,” are determined by
speaking directly with a patient or, when the patient cannot
express preferences reliably, with the patient’s surrogate.

In assessing values and preferences, it is important to
keep in mind the following:

1. Patients are experts about their preferences for out-
comes and experiences; however, they may not have
adequate information to make and express informed
preferences for specific tests or treatments.

2. Patients’ preferences often change over time. For exam-
ple, some patients find living with a disability more
acceptable than they thought before experiencing it.
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Figure 4-1. Median life expectancy of older men
and women. (Data derived from Arias E. United States Life
Tables, 2011. Natl Vital Stat Rep. 2015;64(11):1-63.)

Assessment of Function

People often lose function in multiple domains as they age,
and as a result, they may not be able to do some activities as
quickly or capably and may need assistance. Assessment of
function improves prognostic estimates. Assessment of func-
tion, which is described by the Geriatric 5M “Mobility;” is
essential to determine an individual’s needs in the con-
text of his or her values and preferences and the possible
effects of recommended treatment.

About one-fourth of patients over age 65 and half of
persons older than 85 need help performing their basic
activities of daily living (ADLs: bathing, dressing, eating,
transferring from bed to chair, continence, toileting) or
instrumental activities of daily living (IADLs: transpor-
tation, shopping, cooking, using the telephone, managing
money, taking medications, housecleaning, laundry).

Functional screening should include assessment of
ADLs and IADLs and questions to detect weight loss, falls,
incontinence, depressed mood, self-neglect, fear for per-
sonal safety, and common serious impairments (eg,

hearing, vision, cognition, and mobility). One technique
for these patients is to identify and ask about a target rou-
tine activity, such as bowling or gardening. Difficulty with
or discontinuation of the activity may indicate new or
worsening impairment. Additional gentle questioning or
assessment may help uncover such changes.

Frailty

Frailty is a syndrome characterized by loss of physiologic
reserve and dysregulation across multiple systems, ulti-
mately resulting in greater risk of poor health outcomes.
Estimates of its prevalence in community-dwelling older
adults range from 5% to 17%. Elements of frailty include
weakness (diminished grip strength), slow gait speed,
decreased physical activity, weight loss, and exhaustion
or low energy. While there is not one universally agreed
upon definition or assessment tool for frailty, generally an
individual is defined as frail when three or more of the
above features are present. Persons with frailty are at
increased risk for falls, hospitalization, functional decline,
poorer outcomes associated with medical interventions
(eg, surgery, dialysis), and death. Exercise, particularly
strength and resistance training, can increase walking
speed and improve function. There is evidence that opti-
mal nutrition, especially higher levels of protein intake,
may be associated with reduced incidence of frailty. How-
ever, once frailty is established, the treatment is largely
supportive, multifactorial, and individualized based on
patient goals, life expectancy, and chronic conditions.
Sometimes, transitioning a patient to a comfort-focused or
hospice approach is the most appropriate clinical interven-
tion when irreversible complications from frailty develop.

Briggs R et al. Comprehensive Geriatric Assessment for community-
dwelling, high-risk, frail, older people. Cochrane Database Syst
Rev. 2022;5:CD012705. [PMID: 35521829]

Garrard JW et al. Comprehensive geriatric assessment in primary
care: a systematic review. Aging Clin Exp Res. 2020;32:197.
[PMID: 30968287]

Moye ] et al. Assessing what matters most in older adults with
multicomplexity. Gerontologist. 2022;62:e224. [PMID:
34043004]

Pilotto A et al. A multidimensional approach to frailty in older
people. Ageing Res Rev. 2020;60:101047. [PMID: 32171786]

MANAGEMENT OF COMMON GERIATRIC
PROBLEMS

1. Dementia

> Progressive decline of mental processes.

» Acquired cognitive deficits severe enough to
impair function.

» Not due to delirium or another mental disorder.
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General Considerations

Dementia, also called major neurocognitive disorder, is an
acquired, persistent, and progressive impairment in mental
processes, with compromise of one or more cognitive
domains. The DSM-5 identifies these domains (with exam-
ple deficits) as: (1) complex attention (easily distracted,
difficulty performing calculations), (2) executive function
(poor abstraction, mental flexibility, planning, and judg-
ment), (3) learning and memory (difficulty recalling items
from a list, forgetting recent events), (4) language (word
finding and object naming difficulty), (5) perceptual-
motor function (difficulty navigating in known environ-
ments, copying a drawing), and (6) social cognition
(change in personality, trouble reading social cues). The
diagnosis of dementia requires a significant decline in
function that is severe enough to result in the loss of indepen-
dence in IADLs.

While dementia prevalence doubles every 5 years in the
older population, reaching 30-50% at age 85, the preva-
lence among US adults 65 years or older has been declining.
This improvement has been attributed to higher education
levels and better control of cardiovascular risk factors.
Alzheimer disease accounts for roughly two-thirds of
dementia cases in the United States, with vascular dementia
(either alone or combined with Alzheimer disease) and
Lewy body dementia accounting for much of the rest.

Depression and delirium are also common in older
adults, may coexist with dementia, and may also present
with cognitive impairment. Major depressive disorder may
occur in up to 20-50% of patients with dementia, and
because they share common features, distinguishing the
two can prove difficult. Delirium, characterized by acute
confusion, occurs much more commonly in patients with
underlying dementia.

Clinical Findings
A. Screening

1. Cognitive impairment—According to the USPSTF,
there is insufficient evidence to recommend for or against
screening all older adults for cognitive impairment. While
there is logic in the argument that early detection may
improve future planning and patient outcomes, empiric
evidence that demonstrates a clear benefit for either
patients or caregivers is lacking. It is important to note,
however, that the Medicare Annual Wellness Visit man-
dates that clinicians assess patients for cognitive impair-
ment based on the clinician’s observations and reports
from others.

At-home genetic testing for a susceptibility gene that is
associated with late-onset Alzheimer disease (APOE-e4)
has US FDA approval. While the presence of the APOE-e4
allele increases the risk of developing Alzheimer disease,
quantifying such risk for an individual is difficult. Because
it is possible to have one or two copies of the APOE-e4
allele and not develop Alzheimer disease or to have no cop-
ies and yet still become stricken, genetic testing is not
widely recommended and, if considered, should not pro-
ceed without genetic counseling.
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When there is suspicion of cognitive impairment, several
cognitive tests have been validated for clinical use. The mini-
cog is a combination of a three-item word recall with a clock
drawing task, and it can be completed in 3 minutes. When a
patient fails this simple test, further cognitive evaluation
with a standardized instrument is warranted. The Montreal
Cognitive Assessment (MoCA®©) is a 30-point test that
takes about 10 minutes to administer and examines several
areas of cognitive function. A score below 26 has a sensitivity
of 0.94 or more and a specificity of 0.60 or less. Free down-
loadable versions in multiple languages are available at
https://www.mocatest.org. Completion of a training and
certification program or signing a disclaimer if you choose
not to take the training is required to gain access to the test.

2. Decision-making capacity—Older adults with cognitive
impairment commonly face serious medical decisions, and
the clinicians involved in their care must ascertain whether
the capacity exists to make medical decisions. To make a
determination of capacity, the clinician should interview
the patient using open-ended questions to assess the fol-
lowing four abilities: (1) understanding relevant informa-
tion about the patient’s condition, including the risks and
benefits of the proposed intervention and the alternatives
(including no intervention); (2) expressing a choice; (3)
appreciating the relevant facts and how they relate to the
patient’s own situation; and (4) reasoning as demonstrated
by comparing the consequences of the potential decisions.

Sensitivity must be used in applying these four compo-
nents to people of various cultural backgrounds. Decision-
making capacity varies over time. Furthermore, the
capacity to make a decision is a function of the decision in
question.

B. Symptoms and Signs

Most patients with dementia can be identified by a primary
care clinician after completion of a history (often requiring
collateral information), a physical examination, and cogni-
tive testing. The clinician can gather additional informa-
tion about the type of dementia by asking about (1) the rate
of progression of the deficits as well as their nature (includ-
ing any personality or behavioral change); (2) the presence
of other neurologic and psychiatric symptoms, particularly
motor problems and psychotic symptoms; (3) risk factors
for HIV; (4) family history of dementia; and (5) medica-
tions, with particular attention to recent changes.

Workup is directed at identifying any potentially reversible
causes of dementia. However, such cases are rare. For a
detailed description of the symptoms and signs of different
forms of dementia, see Chapter 26.

C. Physical Examination

The neurologic examination emphasizes assessment of
mental status but should also include evaluation for sen-
sory deficits, previous strokes, parkinsonism, gait impair-
ment, and peripheral neuropathy. The examination should
focus on identifying comorbid conditions that may aggra-
vate the individual’s disability. For a detailed description of
the neuropsychological assessment, see Chapter 26.
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D. Laboratory Findings

Laboratory studies should include a CBC and serum elec-
trolytes, calcium, creatinine, glucose, TSH, and vitamin B,
levels. While hypothyroidism or vitamin B, deficiency
may contribute to the cognitive impairment, treating these
conditions typically does not reverse the dementia. HIV
and rapid plasma reagin (RPR) tests, a heavy metal screen,
and liver biochemical tests may be informative in selected
patients but are not part of routine testing. For a detailed
description of laboratory findings, see Chapter 26.

E. Imaging

The American Academy of Neurology recommends neu-
roimaging (noncontrast head CT or MRI) in all patients
with dementia while other experts limit routine use of
neuroimaging to those patients more likely to have a struc-
tural cause of dementia (eg, subdural hematoma, tumor,
previous stroke, or hydrocephalus). Those who are
younger; those who have focal neurologic symptoms or
signs, seizures, or gait abnormalities; and those with an
acute or subacute onset are most likely to have positive
findings and most likely to benefit from MRI scanning. In
older patients with a more classic picture of Alzheimer
disease for whom neuroimaging is considered, a noncon-
trast CT scan is sufficient. For a detailed description of
imaging, see Chapter 26.

Differential Diagnosis

Older individuals experience occasional difficulty retriev-
ing items from memory (usually word-finding difficulty)
and experience a slowing in their rate of information pro-
cessing. In the amnestic type of mild cognitive impair-
ment (MCI), a patient describes memory problems,
demonstrates mild deficits (most commonly in short-term
memory) on formal testing, but the impairment does not
significantly impact function. Annual dementia conversion
rates vary from less than 5% to 15%. No medications have
been demonstrated to delay the progression of MCI to
Alzheimer disease. An older patient with intact cognition
but with severe impairments in vision or hearing may
become confused in an unfamiliar medical setting and
consequently may be falsely labeled as having dementia.

Delirium can be distinguished from dementia by its
acute onset, fluctuating course, and deficits in attention
rather than memory. Many medications have been associ-
ated with delirium and other types of cognitive impairment
in older patients. Anticholinergic agents, hypnotics, neuro-
leptics, opioids, NSAIDs, antihistamines (both H,- and
H,-antagonists), and corticosteroids are just some of the
medications that have been associated with cognitive
impairment in elders.

Treatment

Patients and families should be made aware of the Alzheimer’s
Association (http://www.alz.org) as well as the wealth of
helpful community and online resources and publications

available. Caregiver support, education, and counseling
may prevent or delay nursing home placement. Education
should include the manifestations and natural history of
dementia as well as the availability of local support ser-
vices, such as respite care. Exercise should be a component
of treatment since evidence suggests physical activity may
have beneficial effects on cognition and physical function,
while limited evidence has found that intellectual engage-
ment through a variety of nonpharmacologic interventions
may have a modest positive impact on cognitive
function.

A. Cognitive Impairment

1. Acetylcholinesterase inhibitors—Donepezil, galan-
tamine, and rivastigmine are acetylcholinesterase inhibi-
tors approved for the treatment of Alzheimer disease.
These medications produce a modest improvement in
cognitive function that is not likely to be detected in rou-
tine clinical encounters, and they have not convincingly
been shown to delay functional decline or institutionaliza-
tion. There is insufficient evidence to recommend their use
in MCI to slow the progression toward dementia.

Starting (and maximum) doses are donepezil, 5 mg
orally once daily (maximum 10 mg once daily); galan-
tamine, 4 mg orally twice daily (maximum 12 mg twice
daily); extended-release galantamine, 8 mg orally once
daily (maximum 24 mg once daily); rivastigmine, 1.5 mg
orally twice daily (maximum 6 mg twice daily); and riv-
astigmine transdermal patch, 4.6 mg/24 h (maximum
13.3 mg/24 h for severe disease). Dosages are increased as
tolerated at no less than 4-week intervals. Donepezil is also
available in a 23-mg tablet, but this higher dose is associ-
ated with greater frequency of side effects without appre-
ciable increase in benefit. The most bothersome side effects
of acetylcholinesterase inhibitors include diarrhea, nausea,
anorexia, weight loss, and syncope. As dementia pro-
gresses, some patients with moderate to severe cognitive
impairment may continue to experience subjective benefits
from acetylcholinesterase inhibitors, but the medication
should be discontinued in those patients who have had no
apparent benefit, who experience side effects, or for whom
the financial outlay is a burden. While there are no pub-
lished guidelines that describe what constitutes an ade-
quate treatment trial, evaluation after 2 months at the
highest tolerated dose is reasonable.

2. Memantine—In clinical trials, patients with moderate
to severe Alzheimer disease have been shown to have sta-
tistical benefit from the use of memantine (5 mg orally
daily to 10 mg twice daily), an N-methyl-D-aspartate
(NMDA) antagonist. Long-term and meaningful func-
tional outcomes have yet to be demonstrated, and evidence
suggests there is no clinically meaningful benefit to giving
memantine in combination with an acetylcholinesterase
inhibitor. Evidence does not support the use of memantine
in other forms of dementia.

3. Aducanumab—Aducanumab, a monoclonal antibody
that targets amyloid-beta protein and promotes its clearance
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from the brain, is FDA approved for the treatment of MCI
and mild dementia from Alzheimer disease. Its approval
was based mainly on the results of two identical phase 3
randomized clinical trials sponsored by the drug’s manufac-
turer (ENGAGE and EMERGE) that enrolled participants
aged 50-85 years with either MCI or early dementia from
Alzheimer disease and amyloid-beta positive PET scans.
Both studies had low- and high-dose arms and were termi-
nated early when they met prespecified criteria for futility.
However, further data analysis of the high-dose arm in the
EMERGE trial identified a statistically significant improve-
ment in one of the clinical outcome measures (Clinical
Dementia Rating Scale-Sum of Boxes), but the difference
was smaller than what would be considered clinically mean-
ingful. Both studies found significant reduction in amyloid-
beta plaque on PET imaging compared to placebo.

Roughly 40% of patients who received high-dose adu-
canumab in the two trials experienced amyloid-related
imaging abnormalities, a known class effect of these drugs.
While most cases were asymptomatic, about 25% experi-
enced symptoms, such as headaches, confusion, or dizzi-
ness; these symptoms usually resolved with dose reduction
or stopping the drug. The overall discontinuation rate in
the high-dose group was 6.2% compared to 0.6% in the
placebo group.

In April 2022, the Centers for Medicare and Medicaid
Services (CMS) announced its National Coverage Deter-
mination for aducanumab and any future FDA-approved
monoclonal antibody treatments directed against amyloid-
beta protein. Under Coverage with Evidence Development,
Medicare will only cover these treatments for patients with
MCI or mild dementia due to Alzheimer disease who are
enrolled in Medicare-approved randomized clinical trials.
The annual cost of aducanumab, administered as a monthly
intravenous infusion, is $28,200.

B. Behavioral Problems

1. Nonpharmacologic approaches—Behavioral problems
in patients with dementia are often best managed nonphar-
macologically. Initially, it should be established that the
problem is not unrecognized delirium, pain, urinary
obstruction, fecal impaction, or other intercurrent illness.
Determining whether the caregiver or institutional staff
can tolerate the behavior is also helpful, since it is often
easier to find ways to accommodate to the behavior than to
modify it. If not, the caregiver should keep a brief log in
which the behavior is described along with antecedent
events and consequences. This may uncover patterns that
delineate precipitants of the behavior or perhaps that the
behavior is somehow being rewarded. Caregivers are
taught to use simple language when communicating with
the patient, to break down activities into simple compo-
nent tasks, and to use a “distract, not confront” approach
when the patient seems disturbed by a troublesome issue.
Additional steps to address behavioral problems include
providing structure and routine, discontinuing all medica-
tions except those considered necessary, and correcting, if
possible, sensory deficits.
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2. Pharmacologic approaches—There is no clear consen-
sus about pharmacologic approaches to the treatment of
behavioral problems in patients who have not benefited
from nonpharmacologic therapies. Pharmacologic treat-
ment should be reserved for those patients who pose an
imminent danger to others or themselves or when symp-
toms are substantially distressing to the patient.

Despite evidence of harm and recommendations against
their use, antipsychotic medications have remained a
mainstay for the treatment of behavioral disturbances,
particularly agitation and aggression, largely because of the
lack of alternatives. The atypical antipsychotic agents (eg,
risperidone, olanzapine, quetiapine, aripiprazole) are usu-
ally the first choice because of an overall better side-effect
profile compared to typical agents (eg, haloperidol) but
should be used with caution in patients with vascular risk
factors due to an increased risk of stroke; they can also
cause weight gain, are associated with hyperglycemia in
patients with diabetes, and are considerably more expen-
sive. Both typical and atypical antipsychotics increase the
risk of mortality compared with placebo when used to treat
older patients with dementia and behavioral disturbances.
Starting and target dosages should be much lower than
those used in schizophrenia (eg, haloperidol, 0.5-2 mg
orally; risperidone, 0.25-2 mg orally).

Citalopram at a dose of 30 mg daily may improve symp-
toms of agitation; however, the maximum recommended
dose is 20 mg daily for patients older than 60 years because
of the risk of QT prolongation and associated dysrhythmia.
Thus, while citalopram may be used to treat agitation, safe
and effective dosing for patients older than age 60 has not
been established. In the specific instance of patients with
Lewy body dementia, treatment with acetylcholinesterase
inhibitors has been shown to improve behavioral symp-
toms. Valproate medications have been used in the treat-
ment of agitated and physically aggressive behavior, but
studies demonstrate no identifiable benefit.

C. Driving

Although drivers with dementia are at an increased risk for
motor vehicle accidents, many patients continue to drive
safely well beyond the time of initial diagnosis, making the
timing of when to recommend that a patient stop driving
challenging.

There is no clear-cut evidence to suggest a single best
approach to determining an individual patient’s capability,
and there is no accepted “gold-standard” test. The result is
that clinicians must consider several factors upon which to
base their judgment. For example, determining the severity
of dementia can be useful. Patients with very mild or mild
dementia according to the Clinical Dementia Rating Scale
were able to pass formal road tests at rates of 88% and 69%,
respectively. Experts agree that patients with moderately
severe or more advanced dementia should be counseled to
stop driving. Although not well studied, clinicians should
also consider the effects of comorbid conditions and medi-
cations and the role each may play in contributing to the
risk of driving by a patient with dementia. Assessment of
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the ability to carry out IADLs may also assist in the deter-
mination of risk. Finally, in some cases of mild dementia,
referral may be needed to a driver rehabilitation specialist
for evaluation. Although not standardized, this evaluation
often consists of both off- and on-road testing. Experts
recommend such an evaluation for patients with mild
dementia, for those with dementia whose driving skills are
newly impaired, and for those with significant deficits in
cognitive domains (such as attention, executive function,
and visuospatial skills).

Clinicians must also be aware of the reporting require-
ments in their individual jurisdictions. When a clinician
has made the decision to report an unsafe driver to the
Department of Motor Vehicles, he or she must consider the
impact of a potential breach in confidentiality and must
weigh and address, in advance when possible, the conse-
quences of the loss of driving independence.

D. Advance Financial Planning

Difficulty in managing financial affairs often develops
early in the course of dementia. Although expertise is not
expected, clinicians should have some proficiency to
address financial concerns. Just as clinicians counsel
patients and families about advance care planning, the
same should be done to educate about the need for advance
financial planning and to recommend that patients com-
plete a durable power of attorney for finance matters
(DPOAF) while the capacity to do so still exists.

No gold-standard test is available to identify when a
patient with dementia no longer has financial capacity.
However, the clinician should be on the lookout for signs
that a patient is either at risk for or actually experiencing
financial incapacity. Because financial impairment can
occur when dementia is mild, making that diagnosis
should alone be enough to warrant further investigation.
Questioning patients and caregivers about late, missed, or
repeated bill payments, unusual or uncharacteristic pur-
chases or gifts, overdrawn bank accounts, or reports of
missing funds can provide evidence of suspected financial
impairment. Patients with dementia are also at increased
risk for becoming victims of financial abuse, and some
answers to these same questions might also be signs of
potential exploitation. When financial abuse is suspected,
clinicians should be aware of the reporting requirements in
their local jurisdictions.

Prognosis

Life expectancy after a diagnosis of Alzheimer disease is
typically 3-12 years; it may be shorter than previously
reported. Other neurodegenerative dementias, such as Lewy
body dementia, show more rapid decline. Hospice care is
often appropriate for patients with end-stage dementia.

When to Refer

Referral for neuropsychological testing may be helpful to
distinguish dementia from depression, to diagnose demen-
tia in persons of poor education or high premorbid intel-
lect, and to aid diagnosis when impairment is mild.

Budd Haeberlein S et al. Two randomized phase 3 studies of
aducanumab in early Alzheimer’s disease. ] Prev Alzheimers
Dis. 2022;9:197. [PMID: 35542991]

Phillips NA et al. Special issues on using the Montreal Cognitive
Assessment for telemedicine assessment during COVID-19.
J Am Geriatr Soc. 2020;68:942. [PMID: 32253754]

Smith EE et al. Canadian Consensus Conference on Diagnosis
and Treatment of Dementia (CCCDTD)5: guidelines for
management of vascular cognitive impairment. Alzheimers
Dement (N Y). 2020;6:€12056. [PMID: 33209971]

Tung EE et al. Approach to the older adult with new cognitive
symptoms. Mayo Clin Proc. 2020;95:1281. [PMID: 32498781]

Zhuang L et al. Cognitive assessment tools for mild cognitive
impairment screening. ] Neurol. 2021;268:1615. [PMID:
31414193]

2. Depression

» May manifest in older adults as physical symp-
toms (eg, fatigue, anhedonia) rather than symp-
toms of depressed mood.

> Often undertreated in older adults. Approximately
one-third of those treated with an antidepressant
will achieve remission, and two-thirds will need
additional treatment.

General Considerations

Major depressive disorder has prevalence rates of approxi-
mately 2% among community-dwelling adults aged
55 years and older. Prevalence rises with increasing age as
well as conditions such as chronic illness, multimorbidity,
cognitive impairment, and functional impairment. Major
depressive disorder is less common in older adults than
younger adults, but depressive symptoms (not meeting cri-
teria for major depressive disorder) are common and pres-
ent in up to 15% of older adults. Depression is more
common among hospitalized and institutionalized elders.
Older single men have the highest rate of completed sui-
cides of any demographic group.

New incidence of depressive symptoms may be an early
sign of cognitive impairment in older adults; therefore,
evaluation of depression should include cognitive assess-
ment. Older patients with depression and depressive symp-
toms who have comorbid conditions (eg, heart failure) are
at higher risk for hospitalization, tend to have longer hos-
pital stays, and have worse outcomes than patients without
depression.

Clinical Findings

The Patient Health Questionnaire-2 (PHQ-2) is highly
sensitive for detecting major depression in persons over
age 65. Positive responses should be followed up with more
comprehensive questionnaires, such as the PHQ-9.
Evaluation of depression should include a careful
review of substances that can contribute to depressive
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symptoms, such as medications (eg, benzodiazepines) and
alcohol/illicit drugs. A thorough review of the medical his-
tory is critical, since many medical problems can cause
fatigue, lethargy, or hypoactive delirium, all of which may
be mistaken for depression.

Treatment

First-line treatment is the same for older adults as it is for
younger adults; psychotherapy and SSRI medications are
the mainstays of treatment. Adjunctive treatment may
include psychosocial interventions, increased physical
activity, reduction of substance use (eg, alcohol), reduc-
tion of potentially contributing medications, or electro-
convulsive therapy. In older patients with depressive
symptoms who do not meet criteria for major depressive
disorder, nonpharmacologic treatments are indicated.
Among those with MCI or dementia, cognitive behavioral
therapy (CBT) added to usual care probably increases
depression remission and slightly reduces depression
symptoms, based on a 2022 Cochrane review. Telehealth
for mental health support is an important innovation in
the field.

Choice of antidepressant agent is usually based on side-
effect profile, cost, and patient-specific factors, such as
presenting symptoms and comorbidities. SSRIs are used as
first-line agents because they are relatively well-tolerated
and have good evidence to support efficacy (see Table
27-6). Older adults are more susceptible to SSRI-induced
hyponatremia, falls, and osteoporosis. SNRIs (eg, dulox-
etine and venlafaxine) lead to more adverse events versus
placebo than do SSRIs. Regardless of the medication cho-
sen, many experts recommend starting elders at a relatively
low dose, titrating to full dose slowly, and continuing for a
longer trial (at least 8 weeks) before trying a different
medication. Titration to full dose is critical to achieve effi-
cacy of treatment. Of note, the maximum citalopram dose
for adults older than 60 years is 20 mg orally daily, due to
dose-dependent QT prolongation.

One-third of older adults achieve remission after ade-
quate treatment with first-line SSRI treatment. For the
remainder, referral to a mental health specialist is indi-
cated. For those who do not achieve remission, augmenta-
tion therapy (eg, with lithium, methylphenidate, or
aripiprazole) can enhance clinical response. Esketamine,
the S-enantiomer of ketamine, is approved for treatment-
resistant depression, but studies of its safety and efficacy
did not include adults older than age 65. For patients with
severe or catatonic depression, electroconvulsive therapy
has high rates of efficacy (60-80%) and should be
considered.

Pharmacologic treatment for the first episode of depres-
sion should continue for 1 year after remission. Clinicians
and patients should share in decision-making regarding
maintenance therapy for depression since risk of major
depressive disorder recurrence is high. This decision
should weigh how long-term pharmacotherapy may con-
tribute to polypharmacy and adverse effects in the land-
scape of a patient’s comorbidities and medication
regimen.
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When to Refer

o Any patient who might be considered for electrocon-
vulsive therapy should be referred for psychiatric
evaluation.

o Consider referral for patients who have mania, psycho-
sis, catatonia, or treatment-resistant depression.

When to Admit

Recommend urgent psychiatric evaluation and admission
for patients who have psychosis, suicidality, homicidality,
catatonia, grave disability, or self-neglect.

Choi NG et al. Effect of telehealth treatment by lay counselors vs
by clinicians on depressive symptoms among older adults who
are homebound: a randomized clinical trial. JAMA Network
Open. 2020;3:e2015648. [PMID: 32865577]

Krishnamoorthy Y et al. Diagnostic accuracy of various forms of
geriatric depression scale for screening of depression among
older adults: systematic review and meta-analysis. Arch
Gerontol Geriatr. 2020;87:104002. [PMID: 31881393]

Meyer JP et al. Electroconvulsive therapy in geriatric psychiatry:
a selective review. Clin Geriatr Med. 2020;36:265. [PMID:
32222301]

Orgeta V et al. Psychological treatments for depression and anxi-
ety in dementia and mild cognitive impairment. Cochrane
Database Syst Rev. 2022;4:CD009125. [PMID: 35466396]

Zhang H et al. Comparison of the Geriatric Depression Scale-15
and the Patient Health Questionnaire-9 for screening depres-
sion in older adults. Geriatr Gerontol Int. 2020;20:138.
[PMID: 31820572]

3. Delirium

Rapid onset and fluctuating course.
Primary deficit in attention rather than memory.
May be hypo- or hyperactive.

vVvyyvyy

Dementia frequently coexists.

General Considerations

Delirium is described in the DSM-5 as a disturbance in
attention and awareness of the environment that usually
occurs acutely over a short period of time, represents a
change from baseline, tends to fluctuate, and is accompa-
nied by a change in cognition (see also Chapter 27). It is
often the pathophysiologic consequence of an underlying
general medical condition (eg, infection, coronary isch-
emia, hypoxemia, metabolic derangement) or the adverse
effect of a medication. Delirium occurs in 29-64% of hos-
pitalized older adults, persists in 25% or more, and is asso-
ciated with worse clinical outcomes (higher in-hospital and
post-discharge mortality, longer lengths of stay, delayed
and limited recovery of physical function, greater probabil-
ity of placement in a nursing facility).
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The acutely agitated older patient often comes to mind
when imagining delirium. However, such hyperactive
delirium occurs less frequently than hypoactive delirium in
hospitalized older adults and may be suspected only if the
clinician notices new cognitive slowing or inattention.

Cognitive impairment is an important risk factor for
delirium. Other risk factors include advanced age, severe
illness, polypharmacy, use of psychoactive medications,
sensory impairment, depression, and alcohol use disorder.

Clinical Findings

Several bedside instruments are available for the assess-
ment of delirium. The confusion assessment method
(CAM) requires (1) acute onset and fluctuating course and
(2) inattention and either (3) disorganized thinking or (4)
altered level of consciousness (https://oxfordmedicaledu-
cation.com/geriatrics/cam/). The 3D CAM (3-minute
diagnostic CAM) is useful for clinical assessment of delirium
in general medical and surgical patients (http://eddelirium.
org/delirium-assessment/3d-cam/).

A key component of a delirium workup is review of
medications because polypharmacy, the addition of a new
medication, an increase in dose of a medication, or the
discontinuation of a medication known to cause with-
drawal symptoms are all associated with the development
of delirium. Medications that are likely to increase the risk
of delirium include sedative/hypnotics, anticholinergics,
opioids, benzodiazepines, and H,- and H,-antihistamines.

Evaluation of most patients should include a CBC;
BUN; serum electrolytes, creatinine, glucose, calcium,
albumin, and liver biochemical tests; UA; and ECG. In
selected cases, serum magnesium, medication levels, arte-
rial blood gas measurements, blood cultures, chest radiog-
raphy, urinary toxin screen, and lumbar puncture may be
helpful. When delirium develops during a hospitalization
in the absence of trauma or new localizing neurologic
signs, a head CT is rarely revealing.

Prevention

The best evidence for prevention comes from nonpharma-
cologic multicomponent interventions. These components
include improving cognition (frequent reorientation, activ-
ities, socialization with family and friends when possible),
sleep (massage, noise reduction, minimizing interruptions
at night), mobility (early initiation of rehabilitation services
as appropriate), vision (visual aids and adaptive equip-
ment), hearing (portable amplifiers or hearing aids, ceru-
men disimpaction), and hydration status (volume
repletion). No medications have been consistently shown
to prevent delirium or improve outcomes such as length of
stay or mortality should delirium develop.

Treatment

Management of established episodes of delirium combines
the elements of preventive interventions with reassurance
and reorientation, treatment of underlying causes, elimi-
nating unnecessary medications, and avoidance of indwell-
ing catheters and restraints. Antipsychotics offer little to
no proven benefit and can cause harm. For example,

haloperidol and second-generation antipsychotics have not
been found to reduce delirium severity or duration, hospi-
tal length of stay, or mortality when compared to placebo.
QT interval prolongation can occur and is a potential risk
for serious dysrhythmias. Benzodiazepines should be
avoided except in the circumstance of alcohol or benzodi-
azepine withdrawal. In ventilated patients in the ICU set-
ting, dexmedetomidine or propofol (or both) may also be
useful alternatives to antipsychotic therapy in patients with
delirium.

Most episodes of delirium clear in a matter of days after
correction of the precipitant, but some patients suffer epi-
sodes of much longer duration, and a significant percent-
age never return to their former baseline level of
functioning.

When to Refer

If an initial evaluation does not reveal the cause of delirium
or if entities other than delirium are in the differential
diagnosis, referral to a geriatrician, neuropsychologist,
neurologist, or geropsychiatrist should be considered.

When to Admit

Patients with delirium of unknown cause should be admit-
ted for an expedited workup if consistent with the patient’s
goals of care.

Burton JK et al. Non-pharmacological interventions for prevent-
ing delirium in hospitalised non-ICU patients. Cochrane
Database Syst Rev. 2021;11:CD013307. [PMID: 34826144]

Hshieh TT et al. Delirium in the elderly. Clin Geriatr Med.
2020;36:183. [PMID: 32222295]

Inouye SK. The importance of delirium and delirium prevention
in older adults during lockdowns. JAMA. 2021;325:1779.
[PMID: 33720288]

Pereira JV et al. Delirium in older adults is associated with devel-
opment of new dementia: a systematic review and meta-
analysis. Int ] Geriatr Psychiatry. 2021;36:993. [PMID:
33638566]

Salvi F et al. Non-pharmacological approaches in the prevention
of delirium. Eur Geriatr Med. 2020;11:71. [PMID: 32297241]

Swarbrick CJ et al. Evidence-based strategies to reduce the inci-
dence of postoperative delirium: a narrative review. Anaes-
thesia. 2022;77:92. [PMID: 35001376]

4. Immobility

Mobility limitations are common in older adults and are
associated with increased rates of morbidity, hospitaliza-
tion, disability, and mortality. Hospital-associated bed rest
is a common precipitant of immobility and functional
decline. Among hospitalized medical patients over age 70,
about 10% experience a decline in function, and those who
experience critical illness are particularly at high risk.

The hazards of bed rest in older adults are multiple,
serious, quick to develop, and slow to reverse. Within days
of being confined to bed, deconditioning of the cardiovas-
cular system occurs. This deconditioning causes fluid
shifts, decreased cardiac output, decreased peak oxygen
uptake, increased resting heart rate, and postural hypoten-
sion. More striking changes occur in skeletal muscle,
resulting in loss of strength and function. Pressure injuries,
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venous thromboembolism, and falls are additional serious
outcomes of immobility and deconditioning.

Prevention & Treatment

Physical activity should be encouraged for all elders, par-
ticularly sedentary elders. Physical activity is associated
with a myriad of health benefits in older adults. Structured
physical activity programs may help reduce mobility-
related disability among community-dwelling elders.

When immobilization cannot be avoided, several mea-
sures can be used to minimize its consequences. Avoiding
restraints and discontinuing intravenous lines and urinary
catheters will increase opportunities for early mobility.
Graduated ambulation should begin as soon as it is feasible.
Among hospitalized elders, exercise protocols can improve
functional outcomes. Prior to discharge, physical therapists
can recommend appropriate exercises and assistive devices;
after discharge, they can recommend home safety modifi-
cations and maintenance exercises. Severe functional dis-
ability impeding the patients ability for independent
self-care often leads to discharge to an acute or subacute
rehabilitation facility. Recovery from illness-related decon-
ditioning takes weeks to months, and in many cases, full
recovery to the pre-illness physical condition does not
occur. Evidence supports widespread implementation of
Acute Care for Elders units, which protocolize delivery of
the above preventive measures to prevent hospital-
associated disability; however, there are only 43 such units
in the United States.

Pahor M et al. Impact and lessons from the Lifestyle Interven-
tions and Independence for Elders (LIFE) clinical trials of
physical activity to prevent mobility disability. ] Am Geriatr
Soc. 2020;68:872. [PMID: 32105353 ]

Rogers SE et al. The current landscape of Acute Care for Elders
units in the United States. ] Am Geriatr Soc. 2022;70:3012.
[PMID: 35666631]

Table 4-1. Evaluation of gait abnormalities.
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5. Falls & Gait Disorders

Annually, about one-third of people over age 65 fall, and
the frequency of falls increases markedly with advancing
age. About 10% of falls result in serious injuries. Complica-
tions from falls (eg, hip fracture, subdural hematoma) are
the leading cause of death from injury in persons over age
65, and fall-associated mortality is increasing.

Every older person should be asked about falls. Assess-
ment of patients who fall should include measurement of
postural blood pressure and pulse; cardiac examination;
evaluations of strength, range of motion, cognition, and
proprioception; and examination of feet and footwear. A
thorough gait assessment should be performed in all older
people. Gait and balance can be readily assessed by the
“Timed Up and Go Test,” in which the patient is asked to
stand up from a sitting position without use of hands, walk
10 feet/3 meters, turn around, walk back, and sit down. An
older adult who takes 12.5 seconds or greater is considered
at increased risk for falling. The ability to recognize com-
mon patterns of gait disorders is an extremely useful clini-
cal skill to develop. Examples of gait abnormalities and
their causes are listed in Table 4-1.

Causes of Falls

Balance and ambulation require a complex interplay of
cognitive, neuromuscular, and cardiovascular function.
With age, balance mechanisms can become compromised,
reaction time slows, and postural sway increases. These
changes predispose the older person to a fall when chal-
lenged by an additional insult to any of these systems.

Falls in older people are rarely due to a single cause, and
effective intervention entails a comprehensive assessment
of the patient’s intrinsic deficits (eg, diseases and medica-
tions), the activity engaged in at the time of the fall, and
environmental obstacles (Table 4-2).

Intrinsic deficits are those that impair sensory input,
judgment, blood pressure regulation, reaction time, and

Gait Abnormality

Inability to stand without use of hands Deconditioning

Possible Causes

Myopathy (hyperthyroidism, alcohol, statin-induced)
Hip or knee pain, including from osteoarthritis

Unsteadiness upon standing

Orthostatic hypotension

Balance problem (peripheral neuropathy, vision problem, vestibular, other CNS causes)

Generalized weakness

Stagger with eyes closed

Often indicates that vision is compensating for another deficit

Short steps Weakness
Parkinson disease or related condition
Asymmetry Cerebrovascular accident

Focal pain or arthritis

Wide-based gait
Flexed knees

Slow gait

Fear, balance problems
Contractures, quadriceps weakness

Fear of falling, weakness, deconditioning

Chronic conditions (peripheral vascular disease, COPD, HF, angina pectoris)
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Table 4-2. Fall risk factors, targeted interventions, and best evidence for fall prevention.

To Consider for All Patients

Exercise or physical therapy

Multifactorial intervention

Condition

Postural hypotension (> 20 mm Hg drop in systolic blood
pressure, or systolic blood pressure < 90 mm Hg)

Use of benzodiazepine or sedative/hypnotic agent
Use of multiple prescription medications

Environmental hazards

Gait impairment

Impairment in transfer or balance

Impairment in leg or arm muscle strength or limb range
of motion

Vision impairment
Inability to get up after a fall
High-risk footwear

Osteoporosis

Tai Chi, gait training, balance training, strength training

Home safety assessment, medication review, review of specific conditions
(below), advice on appropriate footwear, vision check, adaptive aids as
appropriate, physical therapy or exercise as appropriate

Targeted Intervention

Behavioral recommendations, such as hand clenching, elevation of head of
bed; discontinuation or substitution of high-risk medications

Education about sleep hygiene; discontinuation or substitution of medications
Review of medications with a focus on discontinuation (deprescribing)

Removal or mitigation of hazards; installation of safety equipment
(eg, grab bars)

Gait training, assistive devices, balance or strengthening exercises

Balance exercises, training in transfers, environmental alterations
(eg, grab bars)

Exercise with resistance bands or putty, with graduated increases in resistance

Cataract surgery or other interventions as appropriate (eg, corrective lenses)
Medical alert system, physical therapy training for fall-prevention strategies
Education on appropriate footwear (eg, avoid slippers, high heels)

Bisphosphonate treatment to prevent first or recurrent fractures

balance and gait. Dizziness may be closely related to the
deficits associated with falls and gait abnormalities. While
it may be impossible to isolate a sole cause or a “cure” for
falls, gait abnormalities, or dizziness, it is often possible to
identify and ameliorate some of the underlying contribu-
tory conditions and improve the patient’s overall function.

Medication use is one of the most common, significant,
and reversible causes of falling. A meta-analysis found that
sedative/hypnotics, antidepressants, and benzodiazepines
were the classes of medications most likely to be associated
with falling. Polypharmacy has also been associated with
increased fall risk. Other often overlooked but treatable
contributors include postural hypotension (including post-
prandial, which peaks 30-60 minutes after a meal), insom-
nia, use of multifocal lenses, and urinary urgency.

Since most falls occur in or around the home, a home
safety evaluation by a visiting nurse, physical therapist, or
health care provider may be beneficial in identifying envi-
ronmental obstacles. Such an evaluation is generally reim-
bursed by third-party payers, including Medicare, if the
patient is homebound.

Complications of Falls

The most common fall-related fractures are of the wrist,
hip, and vertebrae. Osteoporosis significantly increases
fracture risk and is vastly undertreated in older adults. Fol-
lowing hip fracture, older women experience a high mor-
tality rate (approximately 20% in 1 year), particularly if
they were debilitated prior to the time of the fracture. Fear
of falling again is a common, serious, but treatable factor in
the older person’s loss of confidence and independence.

Chronic subdural hematoma is an easily overlooked
complication of falls that must be considered in any older
patient presenting with new neurologic symptoms or signs,
including evidence of new cognitive impairment. Head-
ache and known history of trauma may both be absent.

Patients who are unable to get up from a fall are at risk
for dehydration, electrolyte imbalance, pressure injuries,
rhabdomyolysis, and hypothermia.

Prevention & Management

Exercise is the intervention that is most consistently
reported to reduce the risk of falls. Balance focused exer-
cises (eg, Tai Chi), gait, and strength training appear to be
more effective for fall prevention than general exercise
programs (Table 4-2). Physical therapy for gait training can
help restore an individual’s confidence and independence
in ambulation, which can help prevent (and treat) falls.

Multifactorial interventions appear to have a small ben-
efit in preventing falls. These interventions include an
assessment of potentially modifiable risk factors and tai-
lored interventions to reduce risk. Emphasis is placed on
treating all contributory medical conditions, minimizing
environmental hazards, and eliminating medications
where the harms may outweigh the benefits (eg,
sedative-hypnotics).

The USPSTF recommends against vitamin D supple-
mentation to prevent falls in community-dwelling adults.
Vitamin D supplementation might be considered for high-
risk individuals (eg, institutionalized elders) on a case-by-
case basis. High-dose vitamin D (60,000 IU per month) has
been shown to increase the incidence of falls.
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Osteoporosis treatment (both preventive and post-
fracture) is essential to prevent first and recurrent fracture.
First-line treatment with bisphosphonates is effective; for
example, alendronate significantly reduces the risk of hip,
vertebral and nonvertebral fracture in people with osteo-
porosis. Unfortunately, less than 20% of people who sus-
tain a fragility fracture receive osteoporosis treatment (this
treatment failure is called the “osteoporosis care gap”; see
Chapter 28 for more information).

Assistive devices, such as canes and walkers, are useful
for many older adults but often are used incorrectly. Canes
should be used on the “good” side. The height of walkers
and canes should generally be at about the level of the
wrist. Physical therapists are invaluable in assessing the
need for an assistive device, selecting the best device, and
training a patient in its correct use.

Eyeglasses, particularly bifocal or graduated lenses, may
increase the risk of falls, especially in the early weeks of use.
Patients should be counseled about the need to take extra
care when new eyeglasses are being used.

Patients with repeated falls are often reassured by the
availability of telephones at floor level, a mobile telephone
on their person, a personalized fall detection system (eg,
watch), or a lightweight radio call system.

When to Refer

Patients with a recent history of falls should be referred for
physical therapy, eye examination, and home safety
evaluation.

When to Admit

Consider hospitalization for patients with new falls that are
unexplained, particularly in combination with a change in
the physical examination (eg, neurologic status) or with an
injury/fracture requiring surgery.

Dautzenberg L et al. Interventions for preventing falls and fall-
related fractures in community-dwelling older adults: a sys-
tematic review and network meta-analysis. ] Am Geriatr Soc.
2021;69:2973. [PMID: 34318929]

Ganz DA et al. Prevention of falls in community-dwelling older
adults. N Engl ] Med. 2020;382:734. [PMID: 32074420]

Silverstein WK et al. Closing the osteoporosis care gap: a teach-
able moment. JAMA Intern Med. 2021;181:1635. [PMID:
34661618]

6. Urinary Incontinence

> Involuntary loss of urine.

> Stress incontinence: leakage of urine upon cough-
ing, sneezing, or standing.

> Urge incontinence: urgency and inability to delay
urination.

» Overflow incontinence: variable presentation.
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General Considerations

Urinary incontinence in older adults is common, and
interventions can greatly improve patients’ quality of life.
Many do not voluntarily disclose their experiences with
urinary incontinence to their health care providers, possi-
bly due to embarrassment or the belief that it is a normal
part of aging. A simple question about involuntary leakage
of urine is a reasonable annual screen: “Do you have a
problem with urine leaks or accidents?”

Classification

A. Transient Causes

Use of the mnemonic “DIAPPERS” may be helpful in
remembering the categories of “transient” urinary
incontinence.

1. Delirium—A clouded sensorium impedes recognition of
both the need to void and the location of the nearest toilet.
Delirium is the most common cause of incontinence in
hospitalized patients.

2. Infection—Symptomatic UTI can cause or contribute to
urgency and incontinence. Asymptomatic bacteriuria does
not.

3. Atrophic urethritis and vaginitis—Atrophic urethritis
and vaginitis can usually be diagnosed presumptively by
the presence of vaginal mucosal telangiectasia, petechiae,
erosions, erythema, or friability.

4. Pharmaceuticals—Medications are one of the most
common causes of transient incontinence. Typical offend-
ing agents include diuretics, anticholinergics, psychotro-
pics, opioid analgesics, alpha-blockers (in women),
alpha-agonists (in men), and calcium channel blockers.

5. Psychological factors—Severe depression with psycho-
motor retardation may impede the ability or motivation to
reach a toilet.

6. Excess urinary output—Excess urinary output may
overwhelm the ability of an older person to reach a toilet in
time. In addition to diuretics, common causes include
excess fluid intake; metabolic abnormalities (eg, hypergly-
cemia, hypercalcemia, diabetes insipidus); and peripheral
edema.

7. Restricted mobility—(See Immobility, above.) If mobil-
ity cannot be improved, access to a urinal or commode (eg,
at the bedside) may improve continence.

8. Stool impaction—This is a common cause of urinary
incontinence in hospitalized or immobile patients. A clini-
cal clue to its presence is the onset of both urinary and fecal
incontinence.

B. Established Causes

Causes of “established” incontinence should be addressed
after any “transient” causes have been managed
appropriately.

1. Detrusor overactivity (urge incontinence)—Detrusor
overactivity refers to uninhibited bladder contractions that
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cause leakage. It is the most common cause of established
incontinence in older adults, accounting for two-thirds of
cases. Women will report leakage associated with a strong
and sudden urge to urinate that cannot be forestalled. In
men, the symptoms are similar, but detrusor overactivity
commonly coexists with urethral obstruction from benign
prostatic hyperplasia. Because detrusor overactivity also
may be due to bladder stones or tumor, the abrupt onset of
otherwise unexplained urge incontinence—especially if
accompanied by perineal or suprapubic discomfort or ster-
ile hematuria—should be investigated by urine cytology
and cystoscopy.

2. Urethral incompetence (stress incontinence)—Ure-
thral incompetence is the second most common cause of
established urinary incontinence in older women. In men,
it commonly occurs after radical prostatectomy. Stress
incontinence is characterized by instantaneous leakage of
urine in response to an increase in intra-abdominal pres-
sure. It can coexist with detrusor overactivity causing
“mixed” incontinence. Typically, urinary loss occurs with
laughing, coughing, or lifting heavy objects. To test for
stress incontinence, have the patient relax the perineum
and cough vigorously (a single cough) while standing with
a full bladder. Instantaneous leakage indicates stress
incontinence.

3. Overflow incontinence—Urethral obstruction (due to
prostatic enlargement, urethral stricture, bladder neck con-
tracture, or prostatic cancer) is a common cause of estab-
lished incontinence in older men but is rare in older
women. It can present as dribbling incontinence after void-
ing, urge incontinence due to detrusor overactivity, or
overflow incontinence due to urinary retention. Detrusor
underactivity is less common but can also cause overflow
incontinence. It may be idiopathic or have an identifiable
cause including medications and sacral lower motor nerve
dysfunction. When it causes incontinence, detrusor under-
activity is associated with urinary frequency, nocturia, and
frequent leakage of small volumes.

Treatment
A. Transient Causes

Each identified transient cause should be treated regardless
of whether an established cause coexists. For patients with
urinary retention induced by an anticholinergic agent,
discontinuation of the medication should first be consid-
ered. If this is not feasible, substituting a less anticholiner-
gic agent may be useful.

B. Established Causes

1. Detrusor overactivity—The cornerstone of treatment is
bladder training. Patients start by voiding on a schedule
based on the shortest interval recorded on a bladder
record. They then gradually lengthen the interval between
voids by 30 minutes each week using relaxation techniques
to postpone the urge to void. Lifestyle modifications,
including weight loss and caffeine reduction, may also
improve incontinence symptoms. Pelvic floor muscle
(“Kegel”) exercises can reduce the frequency

of incontinence episodes when performed correctly and
sustained. For cognitively impaired patients and nursing
home residents who are unable to manage on their own,
timed and prompted voiding initiated by caregivers is
effective.

If behavioral approaches prove insufficient, pharmaco-
therapy with beta-3-agonists or antimuscarinic agents can be
considered. Efficiency and safety profiles are comparable in
both groups, with fewer anticholinergic adverse drug effects
reported in patients taking beta-3-agonists. Mirabegron, at
20-50 mg by mouth daily, and vibegron, at 75 mg by
mouth daily, are FDA-approved beta-3-agonists for overac-
tive bladder symptoms.

FDA-approved antimuscarinic agents include short-
acting tolterodine, 1-2 mg orally twice daily; long-acting
tolterodine, 2-4 mg orally daily; short-acting oxybutynin,
2.5-5 mg orally two or three times daily; long-acting oxy-
butynin, 5-15 mg orally daily; oxybutynin transdermal
patch, 3.9 mg/day applied twice weekly; oxybutynin 10%
transdermal gel, 100 mg applied daily; fesoterodine, 4-8 mg
orally once daily; trospium chloride, 20 mg orally once or
twice daily; long-acting trospium chloride, 60 mg orally
daily; darifenacin, 7.5-15 mg orally daily; and solifenacin,
5-10 mg orally daily. They are commonly available, have
low-cost generic options, come in short-acting and long-
acting formulations, and can be combined with beta-3-
agonists for synergistic effects. Potential adverse drug
effects to consider include cognitive impairment, dry
mouth, constipation, and urinary retention.

Women who have persistent symptoms despite an ade-
quate trial of initial treatment, or who are unable to tolerate
pharmacotherapy options, may be referred to urologists or
urogynecologists for alternative options. Other possible
treatment approaches include percutaneous or transcuta-
neous tibial nerve stimulation and botulinum toxin type A
injection into the detrusor muscle. Symptom relief from
botulinum toxin injections has been reported to last
6-12 months; possible adverse effects include urinary
retention and the need for self-catheterization.

In men with both benign prostatic hyperplasia and
detrusor overactivity and with postvoid residual of 150 mL
or less, an antimuscarinic agent added to an alpha-blocker
may provide additional relief of lower urinary tract
symptoms.

2. Urethral incompetence (stress incontinence)—Life-
style modifications include limiting caffeine and fluid
intake and may be helpful for those with mixed stress/urge
incontinence; strong evidence supports weight loss in
obese women. Pelvic floor muscle exercises are effective
for women with mild to moderate stress incontinence.
Instruct the patient to pull in the pelvic floor muscles and
hold for 6-10 seconds and to perform three sets of 8-12
contractions daily. Benefits may not be seen for 6 weeks.
Pessaries or vaginal cones may be helpful in some women
but should be prescribed only by providers who are experi-
enced with using these modalities. No medications are
approved for the treatment of stress incontinence, and a
clinical practice guideline from the American College of
Physicians recommends against pharmacologic treatment.
Patients experiencing symptoms despite initial approaches
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should be evaluated for surgical treatments. Midurethral
sling procedures, with their rapid recovery times, high cure
rates, and low risk of complications, have become the stan-
dard surgeries for stress incontinence in older women.

3. Overflow incontinence—Most men with overflow
incontinence from obstructive uropathy will first undergo
bladder decompression with intermittent or indwelling
catheterization followed by initiation of alpha-blocking
agents (eg, terazosin, 1-10 mg orally daily; prazosin, 1-5 mg
orally twice daily; or tamsulosin, 0.4-0.8 mg orally daily
taken 30 minutes after a meal). Finasteride, 5 mg orally
daily, can provide additional benefit in men with an
enlarged prostate. If medical therapy fails to allow for ade-
quate bladder emptying, surgical decompression can be an
option. A variety of nonsurgical techniques make decom-
pression feasible even for frail patients. For the nonopera-
tive candidate with urinary retention, intermittent or
indwelling catheterization are options. For the patient with
a poorly contractile bladder, augmented voiding tech-
niques (eg, double voiding, suprapubic pressure) can prove
effective. If further emptying is needed, intermittent or
indwelling catheterization is the only option. Antibiotics
should be used only for symptomatic UTI or as prophylaxis
against recurrent symptomatic infections in a patient using
intermittent catheterization; they should not be used as
prophylaxis in a patient with an indwelling catheter.

When to Refer

o Men with urinary obstruction who do not respond to
medical therapy should be referred to a urologist.

«  Women who do not respond to medical and behavioral
therapy should be referred to a urogynecologist or
urologist.

Harvie HS et al. Cost-effectiveness of sacral neuromodulation
versus onabotulinumtoxinA for refractory urgency urinary
incontinence: results of the ROSETTA randomized trial.
J Urol. 2020;203:969. [PMID: 31738113]

Vaughan CP et al. Urinary incontinence in women. Ann Intern
Med. 2020;172:ITC17. [PMID: 32016335]

7. Involuntary Weight Loss

General Considerations

Aging, even in the absence of disease, is associated with
reduced appetite. Involuntary weight loss affects substan-
tial numbers of older adults. Most studies of involuntary
weight loss in community-dwelling older adults define it as
loss of 5% of body weight in 6 months or 10% of body
weight in 1 year.

Clinical Findings

The many potential causes of involuntary weight loss
include medical conditions (60-70%; eg, cancer cachexia,
chronic heart failure) and psychiatric conditions (10-20%;
eg, depression), but in up to 25%, the cause of weight loss
cannot be identified. Social factors, such as lack of access
to food and poor dental health, should be investigated.
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The clinical evaluation should search for symptoms and
signs that could point to a potential cause (eg, abdominal
pain to peptic ulcer disease; tachycardia to hyperthyroid-
ism). When the history, physical examination, and basic
laboratory studies do not suggest a possible diagnosis,
additional evaluation (eg, total body CT scan) is usually
low yield. When no other cause is identified, the frailty
syndrome should be considered in the differential
diagnosis.

Treatment

Initial treatment should focus on identifying medical
causes of involuntary weight loss while also addressing and
improving social barriers, such as social isolation and lack
of access to food. Social meals can improve intake and
nutrition. Oral nutritional supplements of 200-1000 kcal/
day can increase weight and improve outcomes in mal-
nourished hospitalized older adults but have not been
shown to have benefits in community-dwelling older
adults. Sodium-containing flavor enhancers (eg, iodized
salt) can improve food intake without adverse health
effects when there is no contraindication to their use.
Megestrol acetate as an appetite stimulant has not been
shown to increase lean body mass or lengthen life among
elders and has significant side effects. For those patients
with advanced dementia, percutaneous liquid artificial
nutrition (“tube feeding”) is not recommended, but rather
assiduous hand feeding may allow maintenance of weight
and provide more comfort.

Gaddey HL et al. Unintentional weight loss in older adults. Am
Fam Physician. 2021;104:34. [PMID: 34264616]

8. Pressure Injury

> Examine at-risk patients on admission to the hos-
pital and daily thereafter.

> Pressure injury is classified into one of six
categories:

- Stage 1: Non-blanchable erythema of intact skin

+ Stage 2: Partial-thickness skin loss with exposed
dermis

+ Stage 3: Full-thickness skin loss
» Stage 4: Full-thickness skin and tissue loss

- Unstageable: Obscured full-thickness skin and
tissue loss

- Deep tissue: Persistent non-blanchable, deep
red, maroon, or purple discoloration

General Considerations

The National Pressure Injury Advisory Panel changed the
term “pressure ulcer” to “pressure injury” to more accurately
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reflect the fact that stage 1 and deep tissue injury describe
damage to intact skin, since the word “ulcer” implies that
the skin has opened. Deep tissue and unstageable pressure
injuries are included in the six pressure injury stages. An
area of purple or maroon discolored intact skin or blood-
filled blister is characteristic of deep tissue injury, some-
times preceded by tissue that is painful, firm, mushy,
boggy, warmer, or cooler compared with adjacent tissue.
Ulcers in which the base is covered by slough (yellow, tan,
gray, green, or brown) or eschar (tan, brown, or black) are
considered unstageable. Most pressure injuries develop
during an acute illness. The primary risk factor for pressure
injuries is immobility. Other contributing risk factors
include reduced sensory perception, moisture (urinary and
fecal incontinence), poor nutritional status, and friction
and shear forces.

Older adults admitted to hospitals and nursing homes
should be assessed for their risk of developing pressure
injuries, utilizing risk assessment instruments such as the
Braden Scale and the Norton score. These tools should be
used in conjunction with clinical judgment since each may
cover a limited range of risk factors and each depends on
the skills of examiner.

Prevention

Using specialized support surfaces (including mattresses,
beds, and cushions), patient repositioning, optimizing
nutritional status, reducing shear and friction forces, and
being mindful of skin integrity are strategies that have been
shown to reduce pressure injury. In general, advanced sup-
portive surfaces are superior to standard hospital beds in
preventing and managing pressure injuries, but there is no
clear advantage of one support surface over another.

Evaluation

Evaluation of pressure injuries should include the patient’s
risk factors and goals of care; injury stage, size, and depth;
absence or presence (and type) of exudate; appearance of
the wound bed and possible surrounding infection; and
sinus tracking or tunneling.

Treatment

High-quality evidence that rigorously examines the effec-
tiveness of various treatments remains limited. Clinicians
should therefore focus on the principles of wound care,
including pressure reduction, removing necrotic debris,
and maintaining a moist wound bed that will promote
formation of granulation tissue and healing. The type of
dressing that is reccommended depends on the location and
depth of the wound, whether necrotic tissue or dead space
is present, and the amount of exudate (Table 4-3). Pressure-
reducing devices (eg, air-fluid beds and low-air-loss beds)
are associated with improved healing rates. Although poor
nutritional status is a risk factor for the development of
pressure injury, the evidence that nutritional supplementa-
tion helps correct pressure injury is limited.

The array of products available for the treatment of
established pressure injuries can be overwhelming. Most
institutions should designate a wound care expert or team

Table 4-3. Pressure injury dressings and other
measures.

Injury Type Dressing Type and Considerations

Barrier ointment
Polyurethane film
Hydrocolloid wafer

Stage 1

Stage 2 Hydrocolloid wafers
Semipermeable foam dressing
Polyurethane film

Hydrogel

Stages 3 and 4 For highly exudative wounds, use highly
absorptive dressing or packing, such as
calcium alginate; negative pressure wound
therapy or vacuum-assisted wound
closure can also be considered

Wounds with necrotic debris should be
debrided

Debridement can be autolytic, enzymatic,
mechanical, or surgical

Shallow, clean wounds can be dressed with
hydrocolloid wafers, semipermeable foam,
hydrogels, or polyurethane film

Deep wounds can be packed with gauze; if
the wound is deep and highly exudative,
an absorptive packing should be used

Heel injury Do not remove eschar on heel pressure injury
because it can help promote healing
(eschar in other locations should be

debrided)

Debride if appropriate before deciding on
further therapy

Unstageable

Deep tissue injury  Offload pressure to the affected area

to select a streamlined wound care product line with sim-
ple guidelines. In a patient with end-stage disease who is
receiving end-of-life care, appropriate treatment might be
directed toward palliation only (including minimizing
dressing changes and odors) rather than efforts directed at
healing.

Complications

Bacteria contaminate all chronic pressure injuries with skin
loss, but it can be difficult to identify those wounds that are
infected. Suspicion for infection should rise if there is pain,
increased or foul-smelling wound drainage, erythema of
the skin around the wound, or if the wound will not heal.
Fever and leukocytosis are other indicators of systemic
infection but are not always present. Culture from a super-
ficial swab adds little valuable diagnostic information. For
nonhealing infected wounds without evidence of systemic
involvement, topical antiseptics (eg, silver sulfadiazine) are
recommended and may need to be accompanied by
debridement of necrotic tissue. When systemic infections
such as cellulitis and osteomyelitis are present, oral or par-
enteral antibiotics are warranted and medication choice
should be guided by tissue culture, but obtaining this can
be painful and it is not always readily available.
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When to Refer

o Pressure injuries that are large or nonhealing should be
referred to a plastic or general surgeon or dermatologist
for biopsy, debridement, and possible skin grafting.

« For hospitalized patients or residents of skilled nursing
facilities in whom pressure injuries develop, early
involvement of a wound care specialist is crucial.

When to Admit

Patients with pressure injury should be admitted if the
primary residence is unable to provide adequate wound
care or pressure reduction, or if the wound is infected or
requires complex or surgical care.

Hajhosseini B et al. Pressure injury. Ann Surg. 2020;271:671.
[PMID: 31460882]

Siotos C et al. Burden of pressure injuries: findings from the
Global Burden of Disease Study. Eplasty. 2022;22:e19. [PMID:
35873067

9. Pharmacotherapy & Polypharmacy

> Older adults experience more adverse drug events
than younger patients. Evaluate for dose reduc-
tion or drug avoidance based on kidney function,
comorbidities, and other medication use.

> The AGS Beers Criteria list is useful for identifying
high-risk medications for older adults. Particular
caution/avoidance should be used in prescribing
benzodiazepines and other sedative-hypnotic
medications.

General Considerations

Definitions of polypharmacy vary; it typically refers to the
condition of taking or being prescribed a multitude of pre-
scription and nonprescription medications. More adverse drug
events occur in older adults compared to younger patients for
many reasons, including changing drug metabolism in the
kidney or liver or both, drug interaction with comorbid condi-
tions, and interactions between multiple medications. Poly-
pharmacy itself is associated with adverse health outcomes,
including falls, impaired cognition, hospitalizations, and death.
Medication metabolism is often impaired in older
adults due to decreased GFR, reduced hepatic clearance,
and changes in body composition (eg, lean body mass).
Most emergency hospitalizations for adverse medication
events among older adults result from commonly pre-
scribed medications used alone or in combination.

Precautions in Prescribing Medications

Most medications prescribed for chronic disease manage-
ment should be initiated at the low end of the usual adult
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dosage range, with slow increases in dosage until a thera-
peutic level is reached or intolerable side effects develop. At
the same time, it is imperative that a medication’s therapeu-
tic dose be achieved, since older adults are at risk for
undertreatment of conditions such as depression, if the
starting dose is not increased with careful monitoring.

Optimal medication adherence is less likely with increas-
ing numbers of pills and doses, high cost, and poor com-
munication about medication changes as well as expected
benefits and side effects; other factors affecting adherence
include cognitive impairment, insurance issues, and psy-
chosocial barriers. When possible, the clinician should
simplify both dosing schedules with the fewest number of
pills and doses (combination formulations can be useful in
this regard, though perhaps complicate future dose adjust-
ments) as well as modes of administration (eg, oral, ocular,
transdermal, subcutaneous, inhalational). Other helpful
medication management techniques include use of a single
pharmacy, use of pillboxes or pharmacy-packaged medica-
tion sets, clarity about the prescriber of each medication
(and ideally use of fewer prescribers), infrequent medica-
tion changes, and clear instructions about all medication
changes using the “teachback” method of patient communi-
cation. Clinicians should ask patients about their ability to
afford their medications, and counsel patients about strate-
gies for cost containment (eg, switching to a more affordable
Medicare Part D plan during open enrollment and interro-
gating drug formularies for lower cost alternatives).

The patient or caregiver should bring in all medications
at each visit for accurate medication reconciliation and
instruction on medication use, dosage, frequency of
administration, and possible adverse effects. Patients
should also bring all supplements and over-the-counter
medications used, including analgesics and sleep aids.
Medication reconciliation is particularly important if the
patient sees multiple clinicians. Clinicians should be aware
of the “prescribing cascade” in which a medication is pre-
scribed to counter the side effect of another medication.

The risk of toxicity goes up with the number of medica-
tions prescribed. Certain combinations of medications (eg,
warfarin and many antibiotics, ACE inhibitors and NSAIDs,
opioids and sedative-hypnotics) are likely to cause drug-
drug interactions and should be monitored carefully.

Trials of medication discontinuation (deprescribing)
should be considered when the original indication is unclear
or the patient is having side effects. Medication discontinu-
ation is particularly important in patients with limited life
expectancy who may be experiencing increasing burdens
from polypharmacy and modest, if any, benefits from the
medication (eg, bisphosphonates, antilipemics). Clinical
tools such as “STOPP/START” and the AGS Beers Criteria
can inform safe medication prescribing for older adults.

When to Refer

o Refer patients with polypharmacy or poor medication
adherence to a clinical pharmacist, when available.

o Refer homebound patients with poor medication
adherence and suboptimal chronic disease manage-
ment to a home health nurse for medication reconcilia-
tion and teaching.
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Brokaar EJ et al. Deprescribing in older adults with cancer and
limited life expectancy: an integrative review. Am ] Hospice
Palliat Care. 2022;39:86. [PMID: 33739162]

Hoel RW et al. Polypharmacy management in older patients.
Mayo Clin Proc. 2021;96:242. [PMID: 33413822]

10. Vision Impairment

Visual impairment due to age-related refractive error
(“presbyopia”), macular degeneration, cataracts, glaucoma,
or diabetic retinopathy is associated with several negative
physical and mental health outcomes. These include falls,
impaired mobility, and reduced quality of life. While the
2016 USPSTF guideline and 2018 Cochrane Review con-
clude that there is insufficient evidence for routine visual
impairment screening, the American Academy of Oph-
thalmology recommends a complete eye examination
every 1-2 years after age 65. Serious and correctable vision
disorders are prevalent and morbid enough that it is rea-
sonable for most elders to undergo a comprehensive eye
examination by an ophthalmologist or optometrist every
1-2 years. Eye examinations should certainly be prioritized
for patients with new or recurring falls, changes in vision,
and conditions with risk of eye complications (eg, diabetes
mellitus, thyroid disease). Patients with significant visual
loss should be referred to low-vision community programs
for support and assessment for assistive devices.

Assi L et al. A global assessment of eye health and quality of life:
a systematic review of systematic reviews. JAMA Ophthalmol.
2021;139:526. [PMID: 33576772]

11. Hearing Impairment

Hearing loss in older adults is common yet undertreated.
Over one-third of persons older than age 65 and half of
those older than age 85 have some degree of hearing loss.
Hearing loss is associated with social isolation, depression,
disability, cognitive impairment and accelerated cognitive
decline, hospitalization, and nursing home placement.
Hearing loss is undertreated because it is underrecognized
by clinicians and hearing assistive devices are expensive
and may not be covered by insurance.

Although the USPSTF found insufficient evidence for
routine hearing screening, clinicians should periodically
ask patients about hearing loss and refer them to audiology
if hearing loss is suspected. A reasonable clinical screen is
to ask patients if they have noticed any hearing impair-
ment. Those who answer “yes” should be referred for audi-
ometry. For those who answer “no” but in whom hearing
loss is still suspected, further in-office screening can be
performed using the whispered voice test. To determine
the degree to which hearing impairment interferes with
functioning, the provider may ask patients if they become
frustrated when conversing with family members, have
challenges understanding conversations, are embarrassed
when meeting new people, or have difficulty watching tele-
vision. Caregivers or family members can provide impor-
tant collateral information regarding potential hearing loss
and the impact of hearing loss on social interactions.

Hearing loss assistive devices and technology include
hearing aids, cochlear implants, sound amplification for
telephones and televisions, speech to text software, smart
phone applications, hearing loops, and alerting devices to
inform hearing-impaired people of an event such as a fire
alarm. Hearing amplification and cochlear implantation
improve hearing-related quality of life and reduce depressive
symptoms. Compliance with hearing amplification can be a
challenge because of the high device cost, dissatisfaction with
performance, and stigma associated with hearing aid use.
Newer digital devices may perform better but are consider-
ably more expensive. In 2022, the FDA issued a new rule
supporting over-the-counter sale of hearing aids without the
need for a medical examination or prescription, in the hope
that this will lower cost and expand access to such technol-
ogy. For people with profound sensory hearing loss, cochlear
implantation is an underutilized treatment that improves
understanding of speech and improves quality of life.

For those with milder hearing loss or who do not pur-
sue hearing aids for a variety of reasons, portable sound
amplifiers (eg, “pocket talkers”) are useful over-the-counter
and low-cost hand-held devices. Such devices are helpful in
facilitating communication with hearing-impaired patients
in clinical settings. Clinicians should develop skills in suc-
cessful communication with people who have hearing
impairment, such as facing toward patients when speaking,
speaking at a moderate pace and in a low tone, and practic-
ing the “teachback” method in order to assess that informa-
tion was adequately transmitted.

Alattar AA et al. Hearing impairment and cognitive decline in
older, community-dwelling adults. J Gerontol: Series A.
2020;75:567. [PMID: 30753308]

Carlson ML. Cochlear implantation in adults. N Engl ] Med.
2020;382:1531. [PMID: 32294347]

Feltner C et al. Screening for hearing loss in older adults:
updated evidence report and systematic review for the US
Preventive Services Task Force. JAMA. 2021;325:1202.
[PMID: 33755082]

US Preventive Services Task Force; Krist AH et al. Screening for
hearing loss in older adults: US Preventive Services Task
Force Recommendation Statement. JAMA. 2021;325:1196.
[PMID: 33755083]

12. Elder Mistreatment & Self-Neglect

Elder abuse is defined as “acts whereby a trusted person
causes or creates risk of harm to an older adult” Self-
neglect is the most common form of elder abuse and
occurs among all demographic strata. In the United States,
about 10% of adults over age 60 have experienced some
sort of abuse or neglect in the previous year. Financial
abuse is on the rise, and older adults with cognitive impair-
ment are particularly vulnerable. Each year, at least 5% of
elders are victims of financial abuse or scams.

Elder abuse risk factors include limited social support
and poor physical health. Clues to the presence of elder
mistreatment or self-neglect include observing that the
patient’s behavior changes in the presence of the caregiver,
delays between injury occurrence and treatment seeking,
inconsistencies between an observed injury and its
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Table 4-4. Phrases and actions that may be helpful in
situations of suspected abuse or neglect.

Questions for the Elder

1. Has anyone hurt you?

2. Are you afraid of anybody?

3. Is anyone taking or using your money without your permission?

Questions for the Caregiver

1. Are your relative’s needs more than you can handle?

2. Are you worried that you might hit your relative?

3. Have you hit your relative?

If abuse is suspected

Tell the patient that you are concerned, want to help, and will call
Adult Protective Services for further assistance

Document any injuries

Document the patient’s words

Document whether the patient has decision-making capacity
using a tool such as “Aid to Capacity Evaluation”

associated explanation, lack of appropriate clothing or
hygiene, and unfilled prescriptions. Elder abuse and self-
neglect can cause many health consequences, such as long-
term care placement, anxiety, depression, and death.

While the USPSTF has not endorsed any screening
tools to identify elder abuse, clinicians caring for older
adults should maintain a high index of suspicion and meet
with patients without the presence of caregivers on occa-
sion. Vigilance for possible elder abuse is important across
care settings including residential care facilities, ambula-
tory settings, and emergency departments. In these
encounters, clinicians can ask questions about the care-
giver relationship, and directly question about possible
mistreatment and neglect, if suspected (Table 4-4).

When self-neglect is suspected, it is critical to establish
whether a patient has decision-making capacity regarding
the suspected neglectful behavior. A patient who has full
decision-making capacity should be provided help and
support but can choose to live in conditions of self-neglect,
providing that the public is not endangered by their
actions. In contrast, more aggressive intervention is

CMDT 2024 69

recommended for a patient who lacks decision-making
capacity and lives in conditions of self-neglect. Such inter-
ventions include reporting to county-specific Adult Protec-
tive Services and arranging in-home help, conservatorship,
and placement in a supervised setting. Cognitive assess-
ment may provide some insight into whether cognitive
impairment is contributing to self-neglect, but these tools
are not designed to assess decision-making capacity. A
standardized tool, such as the “Aid to Capacity Evaluation,”
is easy to administer, has good performance characteristics
for determining decision-making capacity, and is available
free online at https://www.healthcare.uiowa.edu/family-
medicine/fpinfo/Docs/ACE.pdf.

When to Refer

o Refer older adults suffering from suspected elder abuse
or self-neglect to Adult Protective Services, as required
by law in most states (consult the National Adult Protec-
tive Services Association (https://www.napsa-now.org/)

o Refer to a mental health professional and neurologist
for evaluation of those cases in which decision-making
capacity is unclear, neuropsychiatric testing would be
useful, or if untreated mental illness is suspected to play
a role in self-neglect.

When to Admit

o Admit older adults who would be unsafe in the com-
munity when an alternative plan cannot be put into
place in a timely manner. In cases of self-neglect, sur-
rogate decision-makers need to be identified and con-
servatorship may need to be pursued for safe discharge
planning.

Cimino-Fiallos N et al. Elder abuse—a guide to diagnosis and
management in the emergency department. Emerg Med Clin
North Am. 2021;39:405. [PMID: 33863468]

DeLiema M et al. Financial fraud among older Americans: evi-
dence and implications. ] Gerontol B Psychol Sci Soc Sci.
2020;75:861. [PMID: 30561718]
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PALLIATIVE CARE

DEFINITION & SCOPE

Palliative care is medical care focused on improving quality
of life for people living with serious illness. Serious illness
is defined as “a condition that carries a high risk of mortal-
ity, negatively impacts quality of life and daily function,
and/or is burdensome in symptoms, treatments or care-
giver stress” Palliative care addresses physical and psycho-
logical symptoms, helps ensure that care aligns with
patients’ preferences and goals through clear communica-
tion, and supports patients and their loved ones who are
facing serious illness. Randomized studies have shown that
palliative care provided alongside life-prolonging treat-
ment throughout the course of a serious illness can reduce
symptoms, improve quality of life, and even prolong life in
some situations. Near the end of life, palliative care may
become the sole focus of care.

While specialty palliative care is a medical subspecialty
recognized by the American Board of Medical Specialties
and is typically provided by an interdisciplinary team of
experts, all clinicians should have the skills to provide
“primary palliative care” including routinely identifying
and taking initial steps to manage symptoms; communi-
cating about prognosis and eliciting patients’ preferences
for care; and helping address sources of distress.

Gartner J et al. Early palliative care: pro, but please be precise!
Oncol Res Treat. 2019;42:11. [PMID: 30685764]

Huang YL et al. Review article: end-of-life care for older people
in the emergency department: a scoping review. Emerg Med
Australas. 2020;32:7. [PMID: 31820582]

Kluger BM et al. Comparison of integrated outpatient palliative
care with standard care in patients with Parkinson disease and
related disorders: a randomized clinical trial. JAMA Neurol.
2020;77:551. [PMID: 32040141]

Mechler K et al. Palliative care approach to chronic diseases: end
stages of heart failure, chronic obstructive pulmonary disease,
liver failure, and renal failure. Prim Care. 2019;46:415.
[PMID: 31375190]

Ornstein KA et al. Evaluation of racial disparities in hospice use
and end-of-life treatment intensity in the REGARDS cohort.
JAMA Netw Open. 2020;3:e2014639. [PMID: 32833020]
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Zhou K et al. Palliative care in heart failure: a meta-analysis of
randomized controlled trials. Herz. 2019;44:440. [PMID:
29468259]

PALLIATION OF COMMON NONPAIN
SYMPTOMS

Numerous physical symptoms can occur in the setting of
serious illness—pain, dyspnea, nausea and vomiting, con-
stipation, fatigue, and delirium are among the most com-
mon and feared physical symptoms. Pain is discussed
separately within this chapter. Treatment of depression and
anxiety is discussed briefly below and in extensively in
Chapter 27. Notably, this chapter focuses on the pharmaco-
logic management of symptoms but recognizes the benefits
of many integrative practices for symptom control, includ-
ing acupuncture and mindfulness meditation.

DYSPNEA

Dyspnea is the subjective experience of difficulty breathing
and may be characterized by patients as shortness of
breath, breathlessness, or tightness in the chest. Up to half
of people at the end of life experience dyspnea.

Treatment of dyspnea is first directed at the underlying
cause (see Chapter 9), assuming this care is consistent with
the patient’s goals. When disease-directed treatments for
dyspnea are not sufficient or desired, dyspnea can be man-
aged symptomatically with opioids, which have been proven
effective in multiple randomized trials. Starting doses are
typically lower than would be necessary for the relief of
moderate pain. Immediate-release liquid morphine given
orally (2-5 mg sublingually every 4 hours as needed) or
intravenously (1-2 mg every 4 hours as needed) can treat
dyspnea effectively. Sustained-release morphine given
orally at a dose of 15 mg once or twice daily is safe and effec-
tive for most patients with frequent or chronic dyspnea.
Supplemental oxygen may be useful for the dyspneic patient
who is hypoxic, but oxygen is not helpful for dyspnea in
patients who are not hypoxic. Noninvasive ventilation (eg,
BIPAP, high-flow oxygen via nasal cannula) can be very
helpful when ventilation is compromised, assuming there
are no contraindications. Moving air from an open window
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or fan also can provide relief for dyspneic patients. Non-
pharmacologic relaxation techniques, such as mindfulness
meditation and guided imagery, may be beneficial for some
patients with dyspnea. Benzodiazepines may be useful
adjuncts for treatment of dyspnea-related anxiety but
should be used with caution, especially in combination with
opioids, as they can increase risk of mortality.

NAUSEA & VOMITING

The management of nausea may be optimized by regular,
proactive dosing of medications, and often requires multi-
ple medications targeting more than one of the major
inputs to the vomiting center (see Chapter 17).

Nausea due to toxins (including chemotherapy and
opioids) can be managed with dopaminergic antagonists
such as prochlorperazine (5-10 mg orally or intravenously
four times a day or 25 mg per rectum twice daily) as well as
5-HT,-antagonists (eg, ondansetron 4-8 mg orally or intra-
venously four times a day or granisetron patch 3.1 mg topi-
cally daily) and neurokinin-1 receptor antagonists (eg,
aprepitant 125 mg orally on day 1, 80 mg on days 2-3).
Nausea/vomiting due to disturbance of the vestibular sys-
tem may be treated with anticholinergic and antihistaminic
agents (eg, diphenhydramine 12.5-25 mg orally or intra-
venously every 8 hours or scopolamine 1.5-mg patch every
3 days). Nausea associated with gastroparesis or partial
bowel obstruction can be managed with prokinetic agents
(eg, metoclopramide 5-10 mg orally or intravenously four
times a day). However, more complete or refractory bowel
obstruction is better treated with bowel rest (NPO) with or
without nasogastric suction, H,-blocking medications (eg,
famotidine 20-60 mg orally every 6 hours) to reduce gastric
secretions, and octreotide (starting dose: 50 mg subcutane-
ously or intravenously two to three times daily) to reduce gut
secretions and activity; corticosteroids to decrease swelling
are often needed for both symptom relief and to try to allevi-
ate the obstruction. Anticipatory nausea can be managed
with benzodiazepines (eg, lorazepam 0.5-1.0 mg given orally
every 6-8 hours) in addition to reassurance, guided imagery,
and other relaxation strategies. Nausea from increased
intracranial pressure is generally managed with corticoste-
roids (eg, dexamethasone 16-20 mg orally or intravenously
daily in divided doses) as well as other methods to reduce
intracranial pressure. In addition to its effects on mood and
sleep, the tetracyclic antidepressant mirtazapine (15-45 mg
orally nightly) can help with nausea and improve appetite.
Medical cannabis and dronabinol (2.5-20 mg orally every
4-6 hours) also can be helpful in the management of nausea
and can boost appetite. Integrative practices for treatment of
nausea that are supported by good evidence include both
acupuncture and hypnosis.

CONSTIPATION

Constipation is a common problem in seriously ill patients
particularly given the frequent use of opioids, low intake of
fluids and food, physical inactivity, and lack of privacy.
Clinicians should inquire about difficulty with hard or
infrequent stools, since constipation is a preventable and
treatable cause of discomfort and distress (see Chapter 17).
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Sometimes, mild constipation may be prevented or
relieved if patients can increase their activity and intake
of fluids. Simple considerations, such as privacy, regular
undisturbed toilet time, and a bedside commode rather
than a bedpan, also may be helpful. A prophylactic bowel
regimen with a stimulant laxative (eg, senna or bisacodyl)
should be offered whenever opioids are prescribed.
Table 17-4 lists other agents (including osmotic laxatives
such as polyethylene glycol and lactulose) that can be added
as needed, especially for firm or hard stools. Docusate, a
stool softener, is not recommended because it does not add
benefit beyond stimulant laxatives in seriously ill patients.
In the setting of slowed peristalsis in opioid-induced consti-
pation, bulk-forming laxatives, like psyllium, should be
avoided. Peripherally acting mu-receptor antagonists (eg,
naloxegol 25 mg orally daily and methylnaltrexone 8-12 mg
subcutaneously every other day) are recommended to treat
laxative-refractory opioid-induced constipation. Lubipros-
tone or prucalopride can also be used for opioid-induced
constipation. Suppositories (eg, bisacodyl 10 mg per rectum)
and enemas (eg, tap water, saline laxative) should be com-
bined with oral medications in cases of severe constipation or
when use of oral medications is limited by vomiting. Patients
who report being constipated and then have diarrhea may be
passing liquid stool around impacted stool. Such patients
should have a rectal examination to assess for impaction; if it
is present, manual disimpaction can be the quickest way to
provide relief.

FATIGUE

Fatigue is the most common complaint among people with
cancer and other serious illnesses, such as heart failure.
Because insomnia, pain, and depression can exacerbate
fatigue, these symptoms should be screened for and treated.
Anemia, hypothyroidism, hypogonadism, and malnutrition
can contribute to fatigue. They should be treated directly if
work-up and treatment are consistent with the patients
priorities and prognosis. Fatigue from medication adverse
effects and polypharmacy is also common and should be
addressed. For nonspecific fatigue, a gradual increase of
physical activity and physical rehabilitation may be most
effective. There is strong evidence for exercise (eg,
150 minutes of aerobic exercise per week) as treatment of
cancer-related fatigue. Yoga also has been shown to be help-
ful for cancer-related fatigue. Although psychostimulants
(eg, methylphenidate 5-10 mg orally in the morning and
mid-day as needed, modafinil 100-200 mg orally in the
morning) are commonly used to manage cancer-related
fatigue, strong evidence for effectiveness is lacking. American
ginseng (Panax quinquefolius) has been shown to be effective
for cancer-related fatigue but may have an estrogenic effect.
Corticosteroids can be beneficial but are most appropriate for
patients with a short prognosis given their myriad long-term
side effects. Caffeine also can help some patients.

DELIRIUM & AGITATION

Many seriously ill patients experience delirium—a waxing
and waning in level of consciousness and cognition that
develops over a short time course and is manifested by
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misinterpretations, illusions, hallucinations, sleep-wake
cycle disruptions, psychomotor disturbances (eg, lethargy,
restlessness), and mood disturbances (eg, fear, anxiety).
Delirium may be hyperactive, hypoactive, or mixed.
Hyperactive delirium at the end of life has also been called
terminal restlessness and can be highly distressing to
patients and families.

Common reversible causes of delirium include urinary
retention, constipation, anticholinergic medications, pain,
and sleep disruption; these should be addressed when they
are found. There is no strong evidence that dehydration
causes, or that hydration relieves, delirium. Nonpharmaco-
logic measures—including modifying the environment to
make it calming and safe, to ensure a clear distinction
between day and night, and to frequently reassure and
reorient patients to where they are and what is happening—
are the cornerstones of delirium treatment. Ramelteon, a
melatonin agonist, at 8 mg/day orally has been shown to
prevent delirium in seriously ill, older, hospitalized patients.
A randomized trial of placebo compared with scheduled
risperidone or haloperidol in patients with moderate delir-
ium demonstrated increased delirium and mortality with
the neuroleptic. Thus, neuroleptic agents generally should
be avoided. However, when agitated delirium is severe and
poses a significant safety risk or quality of life concern,
neuroleptics (eg, quetiapine 12.5-25 mg orally at bedtime
or haloperidol 1-2 mg orally, subcutaneously, intramuscu-
larly, or intravenously every 6 hours as needed) may be used
to mildly sedate the patient. Although benzodiazepines can
worsen delirium and generally should be avoided, they may
be used when deeper sedation is needed to achieve comfort
or relieve suffering near the end of life. Such sedation may
be achieved with midazolam (0.5-5 mg/h subcutaneously
or intravenously) or with barbiturates.

DEPRESSION & ANXIETY

The management of mood symptoms, such as depression
and anxiety, is a common and important aspect of pallia-
tive care, and is described in detail in Chapter 27. Feelings
of worthlessness, hopelessness, or anhedonia help distin-
guish depression from the low energy and other vegetative
symptoms that are common in advanced illness. Despite
the significant sadness and grief that can be associated with
facing a serious illness, clinical depression is not normal
and should be treated. Notably, coexisting depression can
worsen outcomes in numerous serious illnesses.

In the setting of palliative care, a few principles can help
guide treatment of depression. In choosing a medication, it
is important to consider whether it can achieve multiple
effects for coexisting symptoms. For instance, serotonin
norepinephrine reuptake inhibitors (SNRIs) are often pre-
ferred over selective serotonin reuptake inhibitors (SSRIs)
for patients with neuropathic pain in addition to depres-
sion. Mirtazapine can help with mood and also with nausea
and insomnia. When prognosis is short, there is great value
to using medications that render effects quickly. Therefore,
for patients who have prominent fatigue in the setting of
depression, a psychostimulant such as methylphenidate
(2.5-10 mg orally at 8:00 AmM and a second dose before
about 2:00 pm) or dextroamphetamine (2.5-7.5 mg orally

at 8:00 AM and a second dose before about 2:00 Pm) can be
started immediately (along with a traditional antidepres-
sant medication) to provide initial symptom relief while
the benefits of SSRI or SNRI antidepressants take effect
over the subsequent 4-6 weeks. Finally, there is emerging
evidence for the benefits of psychedelic-assisted therapy
(eg, with psilocybin or ketamine) for depression and anxi-
ety, including at the end of life. Ketamine is approved with
restrictions for treatment-resistant depression, but other-
wise, as of late 2022, none of the other psychedelic-assisted
therapies are approved by the FDA for depression.

Integrative modalities also can help treat depression
and anxiety. In particular, there is good evidence for the
benefits of mindfulness for depression and anxiety. A 2020
meta-analysis found that mindfulness-based interventions
were associated with reductions in anxiety for at least
6 months. Online and mobile adaptations being developed
and evaluated hold increased promise for use in a global
context.

Goodwin GM et al. Single-dose psilocybin for a treatment-
resistant episode of major depression. N Engl ] Med.
2022;387:1637. [PMID: 36322843]

Holze F et al. Lysergic acid diethylamide-assisted therapy in
patients with anxiety with and without a life-threatening ill-
ness: a randomized, double-blind, placebo-controlled phase
1T study. Biol Psychiatry. 2023;93:215. [PMID: 36266118]

Keeley P et al. Symptom burden and clinical profile of COVID-
19 deaths: a rapid systematic review and evidence summary.
BM]J Support Palliat Care. 2020;10:381. [PMID: 32467101]

Navari RM et al. Olanzapine for the treatment of advanced can-
cer-related chronic nausea and/or vomiting: a randomized
pilot trial. JAMA Oncol. 2020;6:895. [PMID: 32379269]

Nikooie R et al. Antipsychotics for treating delirium in hospital-
ized adults: a systematic review. Ann Intern Med.
2019;171:485. [PMID: 31476770]

Rao VL et al. Medical management of opioid-induced constipa-
tion. JAMA. 2019;322:2241. [PMID: 31682706]

Verberkt CA et al. Effect of sustained-release morphine for
refractory breathlessness in chronic obstructive pulmonary
disease on health status: a randomized clinical trial. JAMA
Intern Med. 2020;180:1306. [PMID: 32804188]

COMMUNICATION

Prognostication

Most patients with serious illness, and their loved ones,
want accurate prognostic information. This information is
necessary for patients to be able to make informed deci-
sions, typically influences choices they make and how they
spend their time, and—when delivered skillfully—does not
negatively impact patient well-being or survival.

However, determining and communicating prognosis is
not easy. Studies have shown that clinicians’ estimates of
prognosis are often inaccurate and generally overly opti-
mistic. One-half or more of cancer patients do not under-
stand that many treatments they are offered are palliative
rather than curative. Other common causes of death—
including heart disease, stroke, chronic lung disease,
dementia, and, most recently, COVID-19—have even more
variable trajectories and difficult-to-predict prognoses
than most cancers. Nonetheless, clinical experience,
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epidemiologic data, and prediction tools (eg, the Palliative
Performance Scale, found with other tools at http://eprog-
nosis.ucsf.edu) may be used to help offer patients more
realistic estimates of prognosis. Clinicians can also ask
themselves “Would I be surprised if this patient died in the
next year?” If the answer is “no,” then the clinician should
plan for a discussion of prognosis and goals of care. Recog-
nizing that patients may have different preferences about
when and how they receive prognostic information, clini-
cians can introduce the topic by saying, “I have informa-
tion about what’s likely to come with your illness. Would
you like to talk about this?” This process of obtaining ini-
tial permission to discuss prognosis can be followed by,
“Some people prefer to hear information in a direct man-
ner. Other people want information filtered through oth-
ers, or don’t want to hear certain information such as how
much time is likely. What are your preferences about
receiving information about your illness and what is likely
to come?” Palliative care communication resources, such as
VitalTalk, offer detailed guidance around getting permis-
sion and discussing prognosis (https://www.vitaltalk.org/
topics/prognosis).

Chu C et al. Prognostication in palliative care. Clin Med (Lond).
2019;19:306. [PMID: 31308109]

Hui D et al. Prognostication in advanced cancer: update and
directions for future research. Support Care Cancer.
2019;27:1973. [PMID: 30863893]

Communication in the Care of Seriously
1ll Patients

Communication skills are vitally important when caring
for seriously ill patients and can be improved through
training. High-quality communication is associated with
greater satisfaction and care that is more often concordant
with patients’ wishes. Clinicians must become proficient at
delivering serious news and supporting the people who
hear it (Table 5-1). Resources are available to support clini-
cians around serious illness communication (https://www
.vitaltalk.org/, https://www.ariadnelabs.org/serious-illness-
care/), and evidence suggests that communication check-
lists and guides can be effective. When the clinician and
patient do not speak the same language fluently, the use of

Table 5-1. Suggestions for the delivery of serious news.

Choose an appropriate place, time, and group of attendees.

Clinicians pre-meet and set an agenda for the conversation.

Begin with introductions.

Assess the patient and family’s perspectives and what they already
know or have been told.

Provide clinical information. Be brief and direct; avoid jargon and
euphemisms. Pause frequently to check for understanding.

Leave space for silence and expression of emotions. Compassionately
attend to emotions that arise.

Allow sufficient time for processing and collaborative
decision-making, whenever possible.

Briefly summarize the conversation and next steps. Ensure a plan
to address questions that arise.
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a professional interpreter is critical to facilitate clear com-
munication and improve understanding across cultures.

Paladino J et al. Evaluating an intervention to improve commu-
nication between oncology clinicians and patients with life-
limiting cancer: a cluster randomized clinical trial of the
Serious Illness Care Program. JAMA Oncol. 2019;5:801.
[PMID: 30870556]

Advance Care Planning & Advance Directives

Advance care planning as defined by an international Del-
phi panel is “a process that supports adults at any age or
stage of health in understanding and sharing their personal
values, life goals, and preferences regarding future medical
care. The goal of advance care planning is to help ensure
that people receive medical care that is consistent with their
values, goals and preferences during serious and chronic
illness” Clinicians should encourage all patients—ideally
well before the end of life—to consider their preferences,
appoint a surrogate decision-maker, talk to that person
about their preferences for future care, and document their
wishes. Most patients with a serious illness have already
thought about how they hope the end of their life will go,
want to discuss their wishes with their clinician, want the
clinician to bring up the subject, and feel better for having
had the discussion. Patients who have such discussions with
their clinicians are more satisfied with their clinician, are
less likely to die in a hospital, are more likely to utilize hos-
pice care, and are perceived by their family as having a bet-
ter quality of life at the end of life. The loved ones of patients
who engage in advance care planning discussions are less
likely to suffer from depression during bereavement. In the
United States, Medicare provides payment to clinicians for
having advance care planning discussions with patients.
Advance directives are written or oral statements
made by patients when they are competent, which are
intended to guide care should they lose the capacity to
make and communicate their own decisions. While oral
statements about these matters are ethically binding,
they are not legally binding in all states. State-specific
advance directive forms are available from a number of
sources, including the National Hospice Palliative Care
Organization  (https://www.caringinfo.org/planning/
advance-directives/). Through an advance directive
patients can assign a Durable Power of Attorney for
Health Care (DPOA-HC), a surrogate decision-maker
who is to use “substituted judgment” to decide what the
patient would have wanted once the patient has become
unable to make and communicate their own decisions. In
the absence of a designated surrogate, clinicians usually
turn to family members or next of kin and, in rare cases,
the courts. There are numerous resources that can guide
people to create an advance directive, such as https://pre-
pareforyourcare.org/en/welcome.

Cauley CE etal. DNR, DNI, and DNO? J Palliat Med. 2020;23:829.
[PMID: 31718398]

Pearse W et al. Advance care planning in the context of clinical
deterioration: a systematic review of the literature. Palliat
Care. 2019;12:1178224218823509. [PMID: 30718959]
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Resuscitation Preferences

Because the “default” in US hospitals is that patients will
undergo CPR in the event of cardiopulmonary arrest, as
part of advance care planning, clinicians should elicit
patient preferences about CPR upon hospital admission as
well as at other times when cardiac arrest seems like a dis-
tinct possibility. Only about 17% of all patients who
undergo CPR in the hospital survive to hospital discharge;
among people with multisystem organ failure, metastatic
cancer, and sepsis, the likelihood of survival to hospital
discharge following CPR is much lower. Patients may ask
their hospital clinician to write an order that CPR not be
attempted should they experience cardiac arrest. Although
this order initially was referred to as a “DNR” (do not
resuscitate) order, many clinicians prefer the term “DNAR”
(do not attempt resuscitation) to emphasize the low likeli-
hood of success. Some clinicians and institutions use the
term “Allow Natural Death” instead, which is particularly
appropriate for situations in which death is imminent.

For patients with advanced, life-limiting illness, deci-
sions about CPR may be best understood as not about
whether they will live, but about how they will die. Clini-
cians should correct the misconception that withholding
CPR in appropriate circumstances is tantamount to “with-
drawing care” or “letting someone die” While respecting
the patient’s right to make the decision—and keeping in
mind their own biases and prejudices—clinicians should
offer explicit recommendations about DNAR orders that
are grounded in their understanding of the patient’s values
and priorities. Providing such recommendations can pro-
tect dying patients and their families from feelings of guilt
and from the added grief associated with unrealistic hopes.
In the same conversation, clinicians should discuss which
interventions will be continued and which started to pro-
mote comfort rather than focusing only on which interven-
tions will be stopped or withheld. For patients with
implanted cardioverter defibrillators (ICDs), clinicians
must also address the issue of turning off these devices,
while leaving the pacemaker function on, as death
approaches to prevent the distressing situation of the ICD
discharging during the dying process.

Physician (or Medical) Orders for Life-Sustaining
Treatment (POLST or MOLST) or Physician (or Medical)
Orders for Scope of Treatment (POST or MOST) forms
are active orders, including orders about resuscitation, that
complement advance directives and can guide care for
patients in the case of deteriorating health. These forms are
helpful to document care preferences in a standard way that
is transferrable across all care settings—home, hospital, and
care facilities. They are available in most states within the
United States and are appropriate for patients with a serious
illness and short (perhaps less than 1 year) prognosis.

Kim JW et al. Completion rate of physician orders for life-
sustaining treatment for patients with metastatic or recurrent
cancer: a preliminary, cross-sectional study. BMC Palliat
Care. 2019;18:84. [PMID: 31640677]

Lee RY et al. Association of Physician Orders for Life-Sustaining
Treatment with ICU admission among patients hospitalized
near the end of life. JAMA. 2020;323:950. [PMID: 32062674]

Ethical Considerations

Clinicians’ care of seriously ill patients is guided by the
same ethical and legal principles that inform other types of
medical care. Foremost among these are truth-telling, non-
maleficence, beneficence, autonomy, confidentiality, and
procedural and distributive justice. Important ethical prin-
ciples may come into conflict when caring for patients with
serious illness. For example, many treatments that promote
beneficence and autonomy, such as surgery or bone mar-
row transplantation, may end up violating the clinician’s
obligation for nonmaleficence; thus, balancing the benefits
and risks of treatments is an important ethical responsibil-
ity in palliative care.

While in the vast majority of cases, clinicians, patients,
and families agree on decisions to withdraw life-sustaining
interventions and most disagreements between families
and clinicians can be resolved with good communication,
in rare cases—such as CPR or dialysis in end-stage multi-
system organ failure—clinicians may determine unilater-
ally that a particular intervention offers no realistic
possibility of benefit and thus need not be offered even
when it is requested by a patient or family. When there is
persistent disagreement between patient/family and clini-
cians, it is recommended that the clinicians consult with
the institutional ethics committee. Because such unilateral
actions violate the autonomy of the patient, clinicians
should rarely resort to them. Clinicians must use caution in
invoking “futility;” since strict futility is rare and what con-
stitutes futility is often a matter of controversy and subject
to bias.

Although clinicians and family members often feel dif-
ferently about withholding versus withdrawing life-sus-
taining interventions, there is consensus among ethicists,
supported by legal precedent, of their ethical equivalence.

Chessa F et al. Ethical and legal considerations in end-of-life
care. Prim Care. 2019;46:387. [PMID: 31375188]

Rodrigues P et al. Palliative sedation for existential suffering: a
systematic review of argument-based ethics literature. J Pain
Symptom Manage. 2018;55:1577. [PMID: 29382541]

Psychological, Social, & Spiritual
Aspects of Care

Illness and dying are not exclusively biomedical processes.
They are intimate human experiences with profound psy-
chological, interpersonal, and existential meanings. For
many people with serious illness, the prospect of impend-
ing death stimulates a deep assessment of their identity,
the quality of their relationships, the meaning and pur-
pose of their life, and their legacy. Individuals may grow—
even experience a heightened sense of well-being or
transcendence—through illness. Through presence,
encouraging reflection, and offering support, clinicians
may be a catalyst for this growth.

A. Psychological Considerations

In 1969, Dr. Elisabeth Kiibler-Ross identified five psycho-
logical reactions or patterns of emotions seen in grief: denial
and isolation, anger, bargaining, depression, and acceptance.
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Most patients will experience these reactions throughout the
course of a serious illness, but generally not in an orderly
progression. In addition to these five reactions are the chal-
lenges of anxiety and fear of the unknown. Straightforward
information, attentive listening, assurance when appropri-
ate, and support may help patients with these psychological
challenges. Patients and families rank emotional support as
one of the most important aspects of end-of-life care. See
above under “Palliation of Common Nonpain Symptoms”
and Chapter 27 for a description of the pharmacologic treat-
ment of depression in the setting of serious illness.

Clinicians caring for seriously ill patients can also serve
as facilitators or catalysts for hope. While hope for a par-
ticular outcome such as cure may fade, hope can be refo-
cused on what is still possible. Even if a patient hopes for a
“miracle,” other more likely hopes can be simultaneously
encouraged and supported, including hope for relief of
pain, for reconciliation with loved ones, for meaning-
making, and for spiritual growth. With such questions as
“What is still possible for you now?” and “When you look
to the future, what do you hope for?” clinicians can pro-
mote patients’ hope, explore meaningful and realistic goals,
and develop strategies to achieve them.

B. Social Considerations

In the face of serious illness, patients should be encouraged
to attend to personal, professional, and logistical obliga-
tions. These tasks include completing important work or
personal projects, distributing possessions, writing a will,
and making funeral and burial arrangements. The prospect
of death often prompts people to examine the quality of
their interpersonal relationships and to begin the process
of saying goodbye. Concern about estranged relationships
or “unfinished business;,” and interest in reconciliation,
may become paramount at this time. For most people fac-
ing serious illness, the need for practical and emotional
assistance from friends and family can be a source of frus-
tration, validation, or both at the end of life.

C. Spiritual Considerations

Spirituality includes the attempt to understand the under-
lying meaning of one’s life, one’s place in the universe, one’s
legacy, and the possibility of a “higher power” in the uni-
verse. People may experience spirituality as part of or dis-
tinct from particular religious beliefs and traditions.

Unlike physical ailments, such as infections and frac-
tures, which usually require a concrete intervention to be
treated, a patient’s spiritual concerns are often best
addressed through a clinicians devoted attention, active
listening, and bearing witness, rather than attempts to “fix”
problems. Clinicians can inquire about the patient’s spiri-
tual well-being and ask whether the patient wishes to dis-
cuss existential concerns. For example, asking, “How are
your spirits?” “How are you within yourself?” or “Are you
at peace?” communicates that the clinician is interested in
the patient’s whole experience and provides an opportunity
for the patient to share perceptions about his or her inner
life. Questions that might constitute an existential “review
of systems” are presented in Table 5-2.
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Table 5-2. An existential review of systems.

Intrapersonal
“What does your illness mean to you?”“What do you think
caused your illness?”
“What are your sources of strength or hope in the face of
your illness?”
“What has been helpful to you during difficult times in the past?”
“As you look to the future, what are you hoping for?”and
“What are you worried about?”
“Are you at peace?” and “Can you tell me what makes you feel
that way?”
Interpersonal
“Who are the important people in your life?”
“Who is supporting you through your illness?”
“Do you have important unfinished business with other people
in your life that you would like to attend to?”
Spiritual & Existential
“Do you have spiritual concerns?”
“How does your spirituality help you understand or relate to
your illness/dying?”
“How can | help integrate your spirituality into your health care?”
“What do you think happens after we die?”

Legacy work and dignity therapy have been shown to be
effective in improving spiritual well-being and quality of
life. These opportunities for storytelling give patients a
chance to verbalize what is meaningful to them and to
leave something of themselves behind, with the promise of
being remembered by loved ones. Consider inviting
patients to share their life stories with family members,
make an audio or video recording, assemble a photo
album, organize a scrapbook, or write or dictate autobio-
graphical vignettes.

Puchalski CM et al. Spiritual considerations. Hematol Oncol
Clin North Am. 2018;32:505. [PMID: 29729785]

Wholihan D. Psychological issues of patient transition from
intensive care to palliative care. Crit Care Nurs Clin North
Am. 2019;31:547. [PMID: 31685121]

Cultural Considerations

Various religious, ethnic, and cultural traditions can influ-
ence a patient’s style of communication, comfort in discuss-
ing particular topics, expectations about illness, dying, and
medical interventions, and preferences about disposition of
dead bodies. While there are differences in beliefs regarding
advance care planning, withdrawal of life-sustaining inter-
ventions, autopsy, organ donation, and hospice care among
patients of different demographic groups, clinicians should
be careful not to make assumptions about any individual
patient. Being curious about and respectful of each person’s
unique values, beliefs, and traditions are important respon-
sibilities of the clinician caring for a seriously ill patient. A
clinician may ask a patient, “What do I need to know about
you and your beliefs that will help me take care of you?”
and “How do you deal with these issues and make deci-
sions in your family?”

Clinicians must also appreciate that palliative care is sus-
ceptible to the same explicit and implicit biases documented
in other medical specialties. Humility, self-reflection, and
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continual learning are key to the practice of palliative care. It
is also imperative that palliative care practitioners work
actively to identify and rectify injustice—including racism,
sexism, and class discrimination—in the medical system.

Abdullah R et al. Preferences and experiences of Muslim patients
and their families in Muslim-majority countries for end-of-
life care: a systematic review and thematic analysis. ] Pain
Symptom Manage. 2020;60:1223. [PMID: 32659320]

De Souza ] et al. Perspectives of elders and their adult children
of Black and minority ethnic heritage on end-of-life conversa-
tions: a meta-ethnography. Palliat Med. 2020;34:195. [PMID:
31965907]

Koffman J et al. Researching minoritised communities in pallia-
tive care: an agenda for change. Palliat Med. 2022 Oct 21.
[Epub ahead of print] [PMID: 36271636]

Mathew-Geevarughese SE et al. Cultural, religious, and spiritual
issues in palliative care. Prim Care. 2019;46:399. [PMID:
31375189]

Wang SY et al. Racial differences in health care transitions and
hospice use at the end of life. J Palliat Med. 2019;22:619.
[PMID: 30615546]

Caring for the Family & Other Loved Ones

In caring for seriously ill patients, clinicians must appreci-
ate the central role played by family, friends, and other
loved ones (sometimes called “care partners”). Family and
other informal caregivers, most often women, provide the
bulk of care for seriously ill patients, yet their work is often
not adequately acknowledged, supported, or compensated.
They can simultaneously struggle with physical caregiving
responsibilities, care coordination, and financial burdens;
they also experience higher rates of anxiety, depression,
grief, chronic illness, and even mortality. However, pallia-
tive care has been shown to reduce depression, complicated
grief, and posttraumatic stress disorder in family
caregivers.

Clinicians treating serious illness should provide care
for not only patients but also their family (as defined by the
patient), as an interdependent unit. Acknowledging and
respecting the role of the family, and soliciting their per-
spectives, questions, and concerns during visits, can be
very meaningful. It is also important to hold family meet-
ings so that all members of the family can hear from clini-
cians and be heard (video telemedicine can allow family
members to participate in meetings even if they are unable
to be physically present) and provide time for families to
understand the patient’s wishes and decisions when possible.

Durepos P et al. What does death preparedness mean for family
caregivers of persons with dementia? Am ] Hosp Palliat Care.
2019;36:436. [PMID: 30518228]

CARING FOR PATIENTS AT THE END OF LIFE

In the United States, approximately 3.4 million people die
each year; approximately 61 million die worldwide. Caring
for patients at the end of life is an important responsibility
and can be meaningful for clinicians. The end of life is
defined as that time when death—whether due to terminal
illness or acute or chronic illness—is expected within hours

to months and can no longer be significantly forestalled by
medical intervention. Palliative care at the end of life
focuses on relieving distress and promoting quality of life,
as it does in all other stages of illness. For many patients at
the end of life, palliative care becomes the primary focus of
care.

Emanuel EJ. The status of end-of-life care in the United States:
the glass is half full. JAMA. 2018;320:239. [PMID: 30027232]

Counseling Patients Approaching the
End of Life

Death is often regarded by clinicians, patients, and families
as a failure and an enemy to be battled furiously rather than
as an inevitability and a normal part of life. As a result,
most people in the United States die in hospitals or long-
term care facilities even though they may have wished
otherwise. However, there is a trend toward fewer deaths in
hospitals and more deaths at home or in other community
settings. In 2017, deaths at home in the United States sur-
passed hospital deaths for the first time in about a
century.

Relieving suffering, providing support, and helping
the patient make the most of their final stage of life
should be foremost considerations, even when the patient
continues to pursue treatment for potentially reversible
disease processes. Patients at the end of life and their
families identify many factors as important to quality
end-of-life care, including having pain and other symp-
toms managed, avoiding unwanted prolongation of dying,
experiencing clear communication, having dignity pre-
served, preparing for death, having a sense of control,
relieving the burden on others, and strengthening rela-
tionships with loved ones.

Additionally, it is important that clinicians caring for
dying patients pledge that they will care for the patient
throughout the final stage of life, which can help to curb
patients’ fear and sense of isolation. The promise of non-
abandonment is a central principle of end-of-life care. No
matter what happens, clinicians can be a resource for cre-
ative problem-solving, a guide during uncertain times, and
a witness to the patient’s experiences. It can be therapeutic
when clinicians can say to a patient, “I will care for you
whatever happens.”

Cross SH et al. Changes in the place of death in the United States.
N Engl ] Med. 2019;381:2369. [PMID: 31826345]

Hospice

In the United States, hospice is a specific type of palliative
care service that is available to patients with a prognosis
of 6 months or less (a criterion for eligibility under the
Medicare hospice benefit) and addresses the needs of the
dying, focusing on their comfort while not attempting
either to prolong their life or to hasten their death. In the
United States, 50.7% of people with Medicare who die use
hospice, most at home where they are cared for by their
family and other caregivers, with support from the visiting
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hospice staff. Hospice care is also less often provided in
residential facilities, nursing homes, and hospitals. As is
true of all types of palliative care, hospice emphasizes indi-
vidualized attention for patients and family members, and
uses an interdisciplinary team approach with nurses, social
workers, chaplains, personal care attendants, physicians,
and others working together. Hospice is rated highly by
families and has been shown to increase patient satisfac-
tion and to improve family caregiver bereavement.

Despite evidence that suggests that hospice care does not
shorten length of life, hospice care tends to be engaged late,
often very near the end of life. In 2018, the median length of
stay in hospice was 18 days. More than half (54%) of
patients died within 30 days of enrolling in a hospice, and
28% of patients died within 7 days of starting hospice. Many
patients wait to enroll in hospice until they have decided
with certainty that they no longer wish to pursue curative
intent treatment. This approach contributes to late referrals
and to many patients missing out on the benefits of hospice
services. Patients can be encouraged to enroll in hospice
while they are still deciding about further curative intent
treatment (eg, upcoming clinical trials) and can disenroll if
they decide to pursue it.

Nutrition & Hydration

People with serious illness often lose their appetite, and most
stop eating and drinking in their final days. Clinicians should
explain to families that people who are dying are not “starv-
ing to death’; rather, the cessation of eating and drinking is
part of the natural dying process. Actively dying people often
have little hunger despite not eating and the associated keto-
nemia can produce a sense of mild euphoria and analgesia.
The sensation of thirst can usually be relieved by moistening
the dry mouth with ice chips, swabs, or popsicles.

Although this normal process of diminishing oral
intake and accompanying weight loss is very common in
seriously ill people, it can be distressing to families who
may associate the offering of food with loving care and lack
of eating with starvation. In response, patients and families
often ask about supplemental hydration or enteral or par-
enteral nutrition. Artificial nutrition and hydration gener-
ally do not benefit those at the end of life (including
patients with end-stage cancer or dementia) and rarely
achieve patient and family goals. Intravenous hydration
may increase secretions that are difficult to manage, pul-
monary edema, and third-spacing and thus is not indicated
unless the patient has severe and symptomatic dehydra-
tion. Enteral feeding may cause nausea and diarrhea and
increase risk of aspiration. Parenteral nutrition imposes
risks of line infection, electrolyte imbalance, and burden
from lab draws used to monitor the treatment, in addi-
tional to the potential harms caused by the fluid delivered.
Additionally, artificial hydration and nutrition for delirious
patients may lead to the use of physical or chemical
restraints to prevent dislodgment of lines and tubes.

Individuals at the end of life have a right to voluntarily
refuse nutrition and hydration. Because they may have
deep social and cultural significance for patients, families,
and clinicians, decisions about artificial nutrition and
hydration are not simply medical. Eliciting perceived goals
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of artificial nutrition and hydration and correcting misper-
ceptions, as well as offering comprehensive support to
patients and families and allowing sufficient time to make
decisions, can help patients and families make sound deci-
sions. Family and friends can be encouraged to express
their love and caring for patients in ways other than
through artificial nutrition or hydration (eg, using ice chips
or swabs to relieve symptomatic xerostomia).

Hoffman MR. Tracheostomies and PEGs: when are they really
indicated? Surg Clin North Am. 2019;99:955. [PMID:
31446920]

Mayers T et al. International review of national-level guidelines
on end-of-life care with focus on the withholding and with-
drawing of artificial nutrition and hydration. Geriatr Gerontol
Int. 2019;19:847. [PMID: 31389113]

Withdrawal of Life-Prolonging Treatments

Requests from informed and competent patients, or their
surrogates, for withdrawal of life-sustaining interventions
must be respected. The withdrawal of life-sustaining treat-
ments, such as mechanical ventilation, must be approached
carefully to avoid patient suffering and distress for those in
attendance. Clinicians should educate the patient and
family about the expected course of events after with-
drawal of life-sustaining treatments, and what can be
expected regarding the approximate timing of death.
Sedating and analgesic agents should be administered to
ensure patient comfort prior to any life-prolonging treat-
ments being withdrawn, even at the risk of respiratory
depression or hypotension. The ethical Principle of Dou-
ble Effect argues that the potential to hasten imminent
death is acceptable if it comes as the known but unin-
tended consequence of a primary intention to provide
comfort and relieve suffering.

McPherson K et al. Limitation of life-sustaining care in the criti-
cally ill: a systematic review of the literature. ] Hosp Med.
2019;14:303. [PMID: 30794145]

Reignier J et al. Withholding and withdrawing life-support in
adults in emergency care: joint position paper from the
French Intensive Care Society and French Society of Emer-
gency Medicine. Ann Intensive Care. 2019;9:105. [PMID:
31549266]

Care of the Actively Dying Patient

Signs of approaching death (eg, alterations in breathing
patterns, skin changes, and changes in mental status)
should be recognized and shared with loved ones in atten-
dance so they are prepared. Loved ones can be encouraged
to speak gently to and around the dying person, with the
assumption that dying people might still have the ability to
hear even when they cannot respond. Terminal respiratory
secretions (colloquially referred to as “death rattle”) is com-
mon in actively dying patients and can be distressing to
families, but they are not thought to be uncomfortable to
patients as they are typically not associated with other signs
of distress. Turning the patient can decrease the sound, and
decreasing intravenous fluids also can help. There is no
evidence that medications reduce terminal respiratory
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secretions, and deep suctioning should be avoided since it
can cause discomfort.

Physician-Assisted Death

Physician-assisted death is the legally sanctioned process by
which patients who have terminal illness (where this is legal
in the United States, terminal illness is defined as an illness
with a prognosis of 6 months or less) and have capacity may
request and receive prescriptions from a physician for a
lethal dose of medications that the patients themselves can
self-administer for the purpose of ending their life. Termi-
nology for this practice varies. “Physician-assisted death” is
used here; other common, but somewhat vague, euphe-
misms for this practice include “medical aid in dying,” “aid
in dying,” and “death with dignity” Use of another term,
“physician-assisted suicide;” is discouraged because when
this action is taken according to the law, it is not considered
suicide and patients who are actively suicidal from mental
illness are not eligible for physician-assisted death.

Although public and state support for physician-
assisted death has grown in the United States, this remains
an area of contention and debate. As of 2022, physician-
assisted death has been legalized with careful restrictions
and specific procedures for residents in nine US states
(Oregon, Washington, Vermont, Colorado, Hawaii, Maine,
New Jersey, Maine, Montana, and California) and in the
District of Columbia. Physician-assisted death remains
illegal in all other states. Internationally, physician-assisted
death (and/or euthanasia, the administration of a lethal
dose of medication by a clinician) is legal in thirteen coun-
tries (the Netherlands, Belgium, Luxembourg, Switzerland,
Austria, Spain, Colombia, Canada, Germany, New Zealand,
and Australia. The current US laws permitting physician-
assisted death require physician certification of a terminal
disease with a prognosis of 6 months or less and require the
individual to be competent to make and communicate
their own health care decisions at that time, to be an adult
resident of the state, and to be physically capable of self-
administering the oral medication. Any clinician that hears
a request for physician-assisted death should be familiar
with the law governing it in their area.

Requests for physician-assisted death are relatively rare,
and the use of these medications leads to less than 0.5% of
all deaths in the United States. In Oregon 25 years after it
became the first US state to legalize it, approximately 0.6%
of deaths in 2022 resulted from physician-assisted death. In
California in 2022, six years after its legalization in 2016,
just 0.15% of people who died did so through physician-
assisted death. Patient requests for physician-assisted death
are generally motivated by a desire to have control in the
dying process and preserve dignity, rather than by intoler-
able pain or other symptoms. Many patients who have
requested medications to end their life do not end up using
them.

Each clinician must decide his or her personal approach
to caring for patients who ask about physician-assisted
death. Regardless of the clinician’s personal feelings about
the intervention, the clinician should respond initially by
exploring the patient’s reasons for making the request.

During the dialog, the clinician should inform the patient
about options for palliative care, including hospice care,
symptom management, and psychological, social, and
spiritual support; provide reassurance that patients typi-
cally can be made comfortable around the end of life; and
commit to address future problems that may arise. For cli-
nicians who object to physician-assisted death on moral or
ethical grounds, referral to another clinician to field the
request is appropriate.

Downar J et al. Early experience with medical assistance in dying
in Ontario, Canada: a cohort study. CMA]J. 2020;192:E173.
[PMID: 32051130]

Gerson SM et al. Medical aid in dying, hastened death and sui-
cide: a qualitative study of hospice professionals’ experiences
from Washington State. ] Pain Symptom Manage. 2020;59:679.
[PMID: 31678464]

Gruenewald DA et al. Options of last resort: palliative sedation,
physician aid in dying, and voluntary cessation of eating and
drinking. Med Clin North Am. 2020;104:539. [PMID:
32312414]

Patel T. Clinician responses to legal requests for hastened death:
a systematic review and meta-synthesis of qualitative research.
BM]J Support Palliat Care. 2021;11:59. [PMID: 32601150]

TASKS AFTER DEATH

After the death of a patient, the clinician is called upon to
perform a number of tasks, both required and recom-
mended. The clinician must do an examination to confirm
the death, simply and directly inform the family of the
death, contact an organ procurement organization, inquire
about autopsy, and complete a death certificate. Providing
words of sympathy and support, time for questions, and, for
people who die in the hospital or other health care facility, a
quiet private room for the family to grieve is appropriate.

Pronouncement & Death Certificates

In the United States, state policies direct clinicians to con-
firm the death of a patient in a formal process called “pro-
nouncement.” The diagnosis of death is typically easy to
make, and the clinician need only verify the absence of
spontaneous respirations and cardiac activity by auscultat-
ing for each for 1 minute. A note describing these findings,
the time of death, and that the family has been notified is
entered in the patient’s medical record. In many states,
when a patient whose death is expected dies outside of the
hospital (eg, at home), nurses may be authorized to report
the death over the telephone to a physician who assumes
responsibility for signing the death certificate within
24 hours. While the pronouncement may sometimes seem
like an awkward and unnecessary formality, when it is
appropriate clinicians may use this time to reassure the
patient’s loved ones at the bedside that the patient died
peacefully and that all appropriate care had been given.
Both clinicians and families may use the ritual of the pro-
nouncement as an opportunity to begin to emotionally
process the death of the patient.

Physicians are legally required to accurately report the
underlying cause of death on the death certificate and to
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report certain deaths to the coroner. The physician should
be specific about the major cause of death being the condi-
tion without which the patient would not have died (eg,
“decompensated cirrhosis”) and its contributory cause (eg,
“hepatitis B and hepatitis C infections, chronic alcoholic
hepatitis, alcohol use disorder”) as well as any associated
conditions (eg, “acute kidney injury”). It is not appropriate
to write “cardiac arrest” as the cause of death. In cases
where physician-assisted death is pursued, clinicians
should document the patient’s underlying terminal illness
that qualified them for the prescription (eg, “metastatic
pancreatic cancer”). “Physician-assisted death” should not
be written anywhere on the death certificate.

Hatano Y et al. Physician behavior toward death pronouncement
in palliative care units. ] Palliat Med. 2018;21:368. [PMID:
28945507]

Autopsy & Organ Donation

Discussing the options of autopsy and organ donation with
patients prior to death is a good practice as it promotes
patient autonomy and lessens the responsibilities of dis-
tressed family members during the period immediately
following the death. In the United States, federal regula-
tions require that a designated representative of an organ
procurement organization be the one to approach family
members about organ donation because organ transplant
personnel are more experienced than treating clinicians at
counseling and obtaining consent for organ donation from
family members. While most people in the United States
support the donation of organs, organ transplantation is
severely limited by the availability of donor organs. Many
families of donors experience a sense of reward in contrib-
uting, even through death, to the lives of others.

Despite the use of increasingly sophisticated diagnostic
tests, an autopsy can provide families important added
information about the cause of their loved one’ illness and
death, which can help with closure and can advance medi-
cal knowledge. Despite the benefits of autopsies, autopsy
rates in US hospitals are only approximately 8%. Families
report declining autopsies because of unwarranted fears
about disfigurement of the body or delay of the funeral,
and some say they were not asked. It is important to edu-
cate families that pathologists can perform autopsies with-
out interfering with funeral plans and take care to limit the
impact on the appearance of the deceased.

Buja LM et al. The importance of the autopsy in medicine: per-
spectives of pathology colleagues. Acad Pathol.
2019;6:2374289519834041. [PMID: 30886893]

Bereavement Care

Comprehensive end-of-life care includes following up with
surviving family members after the patient has died. Con-
tacting loved ones provides the clinician with an opportu-
nity to express respects for the deceased patient and the
family that cared for the patient, assuage guilt the family
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may have, assess how families are coping, provide gentle
education about the normal grieving process, and screen
for complicated grief. Clinicians should recommend
bereavement support groups and counseling as needed.
Some clinical teams also send a card or make a telephone
call months after the patient’s death, on the anniversary of
the death, or both, so that the family knows that they and
the deceased patient have not been forgotten and support-
ive services remain available.

After a patient dies, clinicians also grieve. Some deaths
may cause feelings of sadness, loss, guilt, or remorse. A first
step toward processing and ameliorating these feelings is
recognizing them. Each clinician should develop personal
or communal practices to support them through difficult
emotions. Taking time for reflection, sharing stories and
feelings with colleagues, engaging in rituals, and protecting
time for other self-care practices all may be helpful.
Attending the funeral of a patient who has died can be a
satisfying personal experience that is generally appreciated
by families.

Johannsen M et al. Psychological interventions for grief in
adults: a systematic review and meta-analysis of randomized
controlled trials. J Affect Disord. 2019;253:69. [PMID:
31029856]

Wallace CL et al. Grief during the COVID-19 pandemic: consid-
erations for palliative care providers. ] Pain Symptom Manage.
20205;60:e70. [PMID: 32298748]

Clinician Self-Care

Many clinicians find caring for patients with serious illness
to be one of the most rewarding aspects of medical practice.
However, working with this population is also intense and
can invoke difficult emotions in clinicians. Clinicians must
be able to tolerate uncertainty, ambiguity, powerlessness,
and the limitations of modern medicine. They may also
find themselves considering their own eventual mortality.
Clinicians should strive to recognize and attend to their
own needs, and work in sustainable health care systems, in
order to avoid being overburdened, overly distressed, or
emotionally depleted by this work.

Horn DJ et al. Burnout and self care for palliative care practitio-
ners. Med Clin North Am. 2020;104:561. [PMID: 32312415]

Medisauskaite A et al. Reducing burnout and anxiety among
doctors: randomized controlled trial. Psychiatry Res.
2019;274:383. [PMID: 30852432]

Zanatta F et al. Resilience in palliative healthcare professionals: a
systematic review. Support Care Cancer. 2020;28:971. [PMID:
31811483]

PAIN MANAGEMENT
TAXONOMY OF PAIN

The International Association for the Study of Pain (IASP)
defines pain as “an unpleasant sensory and emotional
experience associated with, or resembling that associated
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with, actual or potential tissue damage” Acute pain
resolves within the expected period of healing and is self-
limited. Chronic pain persists beyond the expected period
of healing and is itself a disease state. In general, chronic
pain is defined as extending beyond 3-6 months, although
definitions vary in terms of the time period from initial
onset of nociception. Cancer pain is in its own special
category because of the unique ways neoplasia and its
therapies (such as surgery, chemotherapy, immunotherapy,
or radiation therapy) can lead to burdensome pain. Finally,
related to cancer pain, there is pain at the end of life, for
which measures to alleviate suffering may take priority
over promoting restoration of function.

Pain is a worldwide burden; across the globe, one in five
adults suffers from pain. In 2010, members from 130 coun-
tries signed the Declaration of Montreal stating that access
to pain management is a fundamental human right. The
first CDC guidelines on opioid prescribing for chronic
pain, including chronic noncancer pain, cancer pain, and
pain at the end of life, were published in March of 2016,
and continue to be updated. Notably, in 2022, the CDC
opioid prescribing guidelines were revised with increased
flexibility for opioid prescriptions. Other guidelines from
the National Academies of Sciences as well as the US Pain
Management Best Practices Task Force have been pub-
lished to address acute and chronic pain in the setting of
the ongoing opioid crisis.

Centers for Disease Control and Prevention (CDC). Opioid
Prescribing Resources. 2022. Department of Health and
Human Services. Pain Management Best Practices. Pain man-
agement best practices inter-agency task force report. 2022.
https://www.cdc.gov/opioids/healthcare-professionals/
prescribing/index.html

Dowell D et al. CDC Clinical Practice Guideline for prescribing
opioids for pain—United States, 2022. MMWR Recomm Rep.
2022;71:1. [PMID: 36327391]

Dowell D et al. Prescribing opioids for pain—the new CDC
Clinical Practice Guideline. N Engl ] Med. 2022;387:2011.
[PMID: 36326116]

National Institutes of Health (NIH). National Institute on Drug
Abuse. Drug Overdose Death Rates. 2023 Feb 9. https://nida.nih.
gov/research-topics/trends-statistics/overdose-death-rates

National Institutes of Health (NIH). National Institute on Drug
Abuse. Opioids and Pain Management. Opioids and drug
overdose and addiction crisis. 2022 Nov 17. https://nida.nih.
gov/nidamed-medical-health-professionals/opioids-pain-
management

ACUTE PAIN

Acute pain resolves within the expected period of healing
and is self-limited. Common examples include pain from
dental caries, kidney stones, surgery, or trauma. Manage-
ment of acute pain depends on comprehending the type of
pain (somatic, visceral, or neuropathic) and on under-
standing the risks and benefits of potential therapies. At
times, treating the underlying cause of the pain (eg, dental
caries) may be all that is needed, and pharmacologic thera-
pies may not be required for additional analgesia. On the
other hand, not relieving acute pain can have consequences
beyond the immediate suffering. Inadequately treated
acute pain can develop into chronic pain in some patients.

This transition from acute to chronic pain (so-called
“chronification” of pain) depends on the pain’s cause, type,
and severity and on the patient’s age, psychological status,
and genetics, among other factors. This transition is an
area of increasing study because chronic pain leads to sig-
nificant societal costs beyond the individual’s experiences
of suffering, helplessness, and depression. Emerging stud-
ies have shown that increased intensity and duration of
acute pain may be correlated with a higher incidence of
chronic pain, and regional anesthesia, ketamine, gabapen-
tinoids, and cyclooxygenase (COX) inhibitors may be help-
ful for prevention of chronic postsurgical pain. These
approaches are particularly important given concerns that
exposure to opioids in the perioperative period can lead to
chronic opioid dependence.

The Oxford League Table of Analgesics is a useful
guide; it lists the number-needed-to-treat for specific doses
of various medications to relieve acute pain. NSAIDs or
COX inhibitors have the lowest number-needed-to-treat.
These medications can be delivered via oral, intramuscular,
intravenous, intranasal, rectal, transdermal, and other
routes of administration. They generally work by inhibiting
COX-1 and -2.The primary limitation in use of the COX
inhibitors is their side effects of gastritis; kidney dysfunc-
tion; bleeding; and cardiovascular adverse events, such as
hypertension, MI, and stroke. Ketorolac is primarily a
COX-1 inhibitor that has an analgesic effect as potent as
morphine at the appropriate dosage. Like most pharmaco-
logic therapies, the limitation of COX inhibitors is that they
have a “ceiling” effect, meaning that beyond a certain dose,
there is no additional benefit.

Acetaminophen (paracetamol) is effective as a sole
agent, or in combination with an NSAID or an opioid in
acute pain. Its mechanism of action remains undetermined
but is thought to act centrally through mechanisms such as
the prostaglandin, serotonergic, and opioid pathways. It is
one of the most widely used and best tolerated analgesics;
its primary limitation is hepatoxicity when given in high
doses or to patients with underlying impaired liver function.

Postoperatively, patient-controlled analgesia (PCA)
with intravenous morphine, hydromorphone, or another
opioid can achieve analgesia faster and with less daily
medication requirement than with standard “as needed” or
even scheduled intermittent dosing. PCA has been adapted
for use with oral analgesic opioid medications and for
neuraxial delivery of both opioids and local anesthetics in
the epidural and intrathecal spaces. The goal of PCA is to
maintain a patient’s plasma concentration of opioid in the
“therapeutic window; between the minimum effective
analgesic concentration and a toxic dose.

In order to prevent the prolonged inappropriate opioid
use and the opioid use disorder, multimodal analgesia
(including regional anesthesia) has been employed to
decrease the need for postoperative opioids. Patients may
undergo either neuraxial anesthesia with an epidural cath-
eter, for example, or regional anesthesia with a nerve block
with or without a catheter. These techniques are effective
for management of both intraoperative pain and postop-
erative pain and can diminish the need for both intraopera-
tive and postoperative opioids.
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Amaechi O et al. Pharmacologic therapy for acute pain. Am Fam
Physician. 2021;104:63. [PMID: 34264611]

Macintyre PE et al. Current issues in the use of opioids for the
management of postoperative pain. JAMA Surg. 2022;157:158.
[PMID: 34878527]

Rech MA et al. Acute pain management in the emergency
department: use of multimodal and non-opioid analgesic
treatment strategies. Am ] Emerg Med. 2022;58:57. [PMID:
35636044]

Small C et al. Acute postoperative pain management. Br J Surg.
2020;107:e70. [PMID: 31903595]

Tubog TD. Overview of multimodal analgesia initiated in the
perioperative setting. ] Perioper Pract. 2021;31:191. [PMID:
32508237]

CHRONIC NONCANCER PAIN

Chronic noncancer pain may begin as acute pain that then
fails to resolve and extends beyond the expected period of
healing; it may also arise from a primary disease state,
rather than as the residual symptom from another condi-
tion. Common examples of chronic noncancer pain include
chronic low-back pain and arthralgias (often somatic in
origin), chronic abdominal pain and pelvic pain (often
visceral in origin), chronic headaches, chronic (persistent)
postoperative pain, peripheral neuropathy, and posther-
petic neuralgia (neuropathic origin). Chronic noncancer
pain is common, with both international and US estimates
of prevalence of ~20% in adults. The WHO estimates a
worldwide prevalence of 20%. In the United States, 20.5%
of adults suffer from chronic pain.

Chronic noncancer pain requires interdisciplinary man-
agement. Generally, no one therapy by itself is sufficient to
manage such chronic pain. Physical or functional therapy
and cognitive behavioral therapy have been shown to be the
most effective for treating chronic noncancer pain, but other
modalities including pharmacologic therapy, interventional
modalities, and complementary/integrative approaches are
useful in caring for affected patients.

Chronic low-back pain, a common type of chronic non-
cancer pain, causes more disability globally than any other
condition. Chronic low-back pain includes spondylosis,
spondylolisthesis, and spinal canal stenosis (Chapter 26).

Evidence-based practice does not support the use of
prolonged opioid therapy for chronic low-back pain.

Andreoletti H et al. A systematic review and meta-analysis of
three risk factors for chronic postsurgical pain: age, sex and
preoperative pain. Minerva Anestesiol. 2022;88:827. [PMID:
35766955]

Qaseem A et al. Nonpharmacologic and pharmacologic manage-
ment of acute pain from non-low back, musculoskeletal
injuries in adults: a clinical guideline from the American Col-
lege of Physicians and American Academy of Family Physi-
cians. Ann Intern Med. 2020;173:739. [PMID: 32805126]

Yong R] et al. Prevalence of chronic pain among adults in the
United States. Pain. 2022;163:328. [PMID: 33990113]

CANCER PAIN

Cancer pain is unique in cause and in therapies. Cancer
pain consists of both acute pain and chronic pain from the
neoplasm itself as well as from the therapies associated
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with it, including surgery, chemotherapy, radiation, and
immunotherapy. In addition, patients with cancer pain
may also have acute or chronic non-cancer-related pain, a
possibility that should not be overlooked.

Cancer pain includes somatic pain (eg, neoplastic inva-
sion of tissue), visceral pain (eg, painful hepatomegaly from
liver metastases), neuropathic pain (eg, neoplastic invasion
of sacral nerve roots), or pain from a paraneoplastic syn-
drome (eg, peripheral neuropathy). Chemotherapy can
cause peripheral neuropathies, radiation can cause neuritis
or skin allodynia, surgery can cause persistent postsurgical
pain syndromes such as postmastectomy or postthoracot-
omy pain, and immunotherapy can cause arthralgias.

Generally, patients with cancer pain may have multiple
reasons for pain and thus benefit from a comprehensive
and multimodal strategy. The WHO Analgesic Ladder, first
published in 1986, suggests starting medication treatment
with nonopioid analgesics, then weak opioid agonists, fol-
lowed by strong opioid agonists. While opioid therapy can
be helpful for the majority of patients living with cancer
pain, therapy must be individualized depending on the
patient, their family, and the clinician. For example, if one
of the goals of care is to have a lucid and coherent patient,
opioids may not be the optimal choice; interventional
therapies such as nerve blocks and implantable devices
may be an option, weighing their risks and costs against
their potential benefits. Alternatively, in dying patients,
provided there is careful documentation of continued,
renewed, or accelerating pain, use of opioid doses exceed-
ing those recommended as standard for acute (postopera-
tive) pain is acceptable.

One of the unique challenges in treating cancer pain is that
it is often a “moving target;” with disease progression and
improvements or worsening pain directly stemming from
chemotherapy, radiation, or immunotherapy. Therefore, fre-
quent adjustments may be required to any pharmacologic
regimen. Interventional approaches such as celiac plexus
neurolysis and intrathecal therapy are well studied and may be
appropriate for both analgesia and reduction of side effects
from systemic medications. Radiation therapy (including
single-fraction external beam treatments), which aims to
decrease the size of both primary and metastatic disease, is
one of the unique options for patients with pain from cancer.

Aman MM et al. The American Society of Pain and Neurosci-
ence (ASPN) best practices and guidelines for the interven-
tional management of cancer-associated pain. J Pain Res.
2021;14:2139. [PMID: 34295184]

Lau J et al. Interventional anesthesia and palliative care collabo-
ration to manage cancer pain: a narrative review. Can ]
Anaesth. 2020;67:235. [PMID: 31571119]

Lee DY et al. Cancer pain syndromes. Cancer Treat Res.
2021;182:17. [PMID: 34542873]

Zhang H. Cancer pain management—new therapies. Curr Oncol
Rep. 2022;24:223. [PMID: 35080737]

PAIN AT THE END OF LIFE

Pain is what many people say they fear most about dying,
and pain at the end of life is consistently undertreated. Up to
75% of patients dying of cancer, heart failure, COPD, AIDS,
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or other diseases experience pain. In the United States, the
Joint Commission includes pain management standards in
its reviews of health care organizations, and in 2018, it began
mandating that each hospital have a designated leader in
pain management.

The risk-to-benefit ratio changes in end-of-life pain
management. Harms from the use of opioid analgesics,
including death, eg, from respiratory depression (rare), are
perhaps less of a concern in patients approaching the end
of life. In all cases, clinicians must be prepared to use
appropriate doses of opioids in order to relieve this dis-
tressing symptom for these patients. Typically, for ongoing
cancer pain, a long-acting opioid analgesic can be given
around the clock with a short-acting opioid medication as
needed for “breakthrough” pain.

PRINCIPLES OF PAIN MANAGEMENT

The experience of pain is unique to each person and influ-
enced by many factors, including the patient’s prior experi-
ences with pain, meaning given to the pain, emotional
stresses, and family and cultural influences. A brief means
of assessing pain and evaluating the effectiveness of analge-
sia is to ask the patient to rate the degree of pain along a
numeric or visual pain scale (Table 5-3), assessing trends
over time. This should be complemented with discussions
around function (or limitations thereof). Clinicians should

Table 5-3. Pain assessment scales.

A. Numeric Rating Scale Verbal Intensity

ask about the nature, severity, timing, location, quality, and
aggravating and relieving factors of the pain.

General guidelines for diagnosis and management of
pain are recommended for the treatment of all patients
with pain, but clinicians must comprehend that such
guidelines may not be suited for every individual. Because
of pain’s complexity, it is important to understand benefits
and risks of treatment for each patient. Distinguishing
between nociceptive (somatic or visceral) and neuropathic
pain is essential to proper management.

In addition, while clinicians should seek to diagnose
the underlying cause of pain and then treat it, they must
balance the burden of diagnostic tests or therapeutic inter-
ventions with the patient’s suffering. For example, single-
fraction radiation therapy for painful bone metastases or
nerve blocks for neuropathic pain may obviate the need for
ongoing treatment with analgesics and their side effects.
Regardless of decisions about seeking and treating the
underlying cause of pain, every patient should be offered
prompt pain relief.

The aim of effective pain management is to meet spe-
cific goals, such as preservation or restoration of function
or quality of life, and this aim must be discussed between
clinician and patient, as well as their family. For example,
some patients may wish to be completely free of pain even
at the cost of significant sedation, while others will wish to
prioritize maximal cognitive functioning at the expense of
complete pain control.

No pain
| 1 1 1 1 1 1 1 1 1 |

o 1 2 3 4 5 6 7 8 9 10

Worst pain

None, mild, moderate, severe
(0), (1-4), (5-6), (7-10)

B. Numeric Rating Scale Translated into Word and Behavior Scales

Pain Intensity Word Scale
0 No pain
1-2 Least pain
3-4 Mild pain
5-6 Moderate pain
7-8 Severe pain
9-10 Excruciating pain

Nonverbal Behaviors

Relaxed, calm expression
Stressed, tense expression
Guarded movement, grimacing
Moaning, restlessness

Crying out

Increased intensity of above

C. Wong-Baker FACES Pain Rating Scale’

N = = -
G0 00 00
>/ \/ -
0 1 2
No hurt Hurts

Little Bit

Hurts
Little More

~  ~ o~
® [QC]
- —

— N
8

Hurts
Whole Lot

Hurts
Worst

Hurts
Even More

'Especially useful for patients who cannot read English (and for pediatric patients).
Wong-Baker FACES Foundation (2015). Wong-Baker FACES® Pain Rating Scale. Retrieved with permission from http://www.WongBakerFACES

.org.
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Whenever possible, the oral route of analgesic adminis-
tration is preferred because it is easier to manage at home,
is not itself painful, and imposes no risk from needle expo-
sure. In unique situations, or near the end of life, transder-
mal, subcutaneous, rectal, and intravenous routes of
administration are used; intrathecal administration is used
when necessary.

Finally, pain management should not automatically
indicate opioid therapy. While some individuals fare better
with opioid therapy in specific situations, this does not
mean that opioids are the answer for every patient. There
are situations when opioids actually worsen the quality of
life for individuals, due to a lack of adequate analgesic
effect or due to their side effects.

Barriers to Good Care

One barrier to good pain control is that many clinicians
have limited training and clinical experience with pain
management and thus are reluctant to attempt to manage
severe pain. Lack of knowledge about the proper selection
and dosing of analgesic medications carries with it atten-
dant and typically exaggerated fears about the side effects
of pain medications. Consultation with a palliative care or
pain management specialist may provide additional
expertise.

PHARMACOLOGIC PAIN MANAGEMENT
STRATEGIES

Pain generally can be well controlled with nonopioid and
opioid analgesic medications, complemented by nonphar-
macologic adjunctive and interventional treatments. For
mild to moderate pain, acetaminophen, aspirin, and
NSAIDs (also known as COX inhibitors) may be sufficient.
For moderate to severe pain, especially for those with acute
pain, short courses of opioids are sometimes necessary; for
those with cancer pain or pain from advanced, progressive
serious illness, opioids are generally required and interven-
tional modalities should be considered. In all cases, the
choice of an analgesic medication must be guided by care-
ful attention to the physiology of the pain and the benefits
and risks of the particular analgesic being considered.

Acetaminophen & NSAIDs

Table 5-4 provides comparison information for acetamin-
ophen, aspirin, the COX-2 inhibitor celecoxib, and other
NSAIDs. An appropriate dose of acetaminophen may be
just as effective an analgesic and antipyretic as an NSAID
but without the risk of GI bleeding or ulceration. Acet-
aminophen can be given at a dosage of 500-1000 mg orally
every 6 hours, not to exceed 4000 mg/day maximum for
short-term use. Total acetaminophen doses should not
exceed 3000 mg/day for long-term use or 2000 mg/day for
older patients and for those with liver disease. Hepatotox-
icity is of particular concern because of how commonly
acetaminophen is also an ingredient in various over-the-
counter medications and because of failure to account for
the acetaminophen dose in combination acetaminophen-
opioid medications such as Vicodin or Norco. The FDA
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has limited the amount of acetaminophen available in
some combination analgesics (eg, in acetaminophen plus
codeine preparations).

NSAIDs, including aspirin, are antipyretic, analgesic,
and anti-inflammatory. Aspirin is dosed at 325-650 mg
orally every 4 hours; GI irritation and bleeding are side
effects that are lessened with enteric-coated formulations
and by concomitant use of PPI medication. Bleeding,
allergy, and an association with Reye syndrome in children
and adolescents further limit its use.

Treatment with NSAIDs via COX-1 inhibition increases
the risk of GI bleeding 1.5 times; the risks of bleeding and
nephrotoxicity are both increased in elderly patients.
Ketorolac, as previously mentioned, is a COX-1 inhibitor
with high analgesic potency. GI bleeding and ulceration
may be prevented with either the concurrent use of PPIs
(eg, omeprazole, 20-40 mg orally daily) or the use of cele-
coxib (100 mg orally daily to 200 mg orally twice daily), the
only COX-2 inhibitor available. However, due to COX-2
inhibition, celecoxib is associated with higher risk of car-
diovascular disease. All NSAIDs can lead to fluid retention,
kidney injury, and exacerbations of heart failure and
should be used with caution in patients with that condi-
tion. Topical formulations of NSAIDs (such as diclofenac
1.3% patch or 1% gel), placed over the painful body part for
treatment of musculoskeletal pain, are associated with less
systemic absorption and fewer side effects than oral
administration and are likely underutilized in patients at
risk for GI bleeding.

Pergolizzi JV et al. Can NSAIDs and acetaminophen effectively
replace opioid treatment options for acute pain? Expert Opin
Pharmacother. 2021;22:1119. [PMID: 33689517]

Opioids
A. Background

The 2021 US National Health Interview Survey found
that 20.9% of Americans experience chronic pain. Start-
ing in the 1990s, there was a striking increase in the use
of prescription opioids for chronic, noncancer pain, and
an epidemic of opioid use and opioid overdose deaths
then emerged as a critical public health crisis in the
United States. The US national opioid dispensing rate
increased between 2006 and 2012, when it peaked at
81.3 prescriptions per 100 persons (totaling more than
255 million prescriptions). The increase in opioid pre-
scribing was paralleled with an increase in overdose
deaths involving prescription opioids.

Over the past two decades, randomized controlled trial
research showed moderate-level evidence that opioids are
effective in decreasing noncancer nociceptive pain in the
short term, but no strong evidence to support long-term use
of opioids for management of chronic noncancer pain.
Long-term opioid use is associated with increased risk for
opioid misuse and overdose, among other risks. A 2015
systematic review found an 8-12% rate of opioid use disor-
der (OUD) among patients with chronic pain. More recent
studies have estimated a 23-26% prevalence of OUD among
adults receiving opioids long term, with an estimated 5-9%
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Table 5-4. Acetaminophen, aspirin, and useful NSAIDs and COX inhibitors.

Medication
(Proprietary)
Acetaminophen (Ofirmev)

Acetaminophen or
paracetamol? (Tylenol,
Datril, etc)

Aspirin®

Celecoxib? (Celebrex)

Diclofenac, patch (Flector)
Diclofenac gel (Voltaren)

Diclofenac (Zorvolex,
others)

Diclofenac (Voltaren,
Cataflam, others)

Diclofenac sustained
release (Voltaren-XR,
others)

Etodolac (Lodine, others)

Ibuprofen (Caldolor)

Ibuprofen (Motrin, Advil,
Rufen, others)

Indomethacin (Indocin,
Indometh, others)

Ketorolac tromethamine
Ketorolac tromethamine*

Magnesium salicylate
(various)

Meloxicam (Mobic)

Nabumetone (Relafen)

Naproxen (Naprosyn,
Anaprox, Aleve [OTC],
others)

Usual Dose for Adults
Based on Total Body Weight
> 50 kg: 1000 mg intravenously every 6-8 hours

> 50 kg: 325-500 mg orally every 4 hours or
500-1000 mg orally every 6 hours, up to
2000-4000 mg/day

< 50kg: 10-15 mg/kg every 4 hours orally;
15-20 mg/kg every 4 hours rectally, up to
2000-3000 mg/day

> 50 kg: 325-650 mg orally every 4 hours
< 50 kg: 10-15 mg/kg every 4 hours orally;
15-20 mg/kg every 4 hours rectally

> 50 kg: 200 mg orally once daily (OA);
100-200 mg orally twice daily (RA)
< 50 kg: 100 mg orally once or twice daily

1.3% topical patch applied twice daily
1% gel 2-4 g four times daily
> 50 kg: 50-75 mg orally two or three times daily

> 50 kg: 50-75 mg orally two or three times daily;
1% gel 2-4 g four times daily

> 50 kg: 100-200 mg orally once daily

> 50 kg: 200-400 mg orally every 6-8 hours

> 50 kg: 400-800 mg intravenously every 6 hours
as needed (max 3.2 g/day)

> 50 kg: 400-800 mg orally every 6 hours as needed
< 50 kg: 10 mg/kg orally every 6-8 hours

> 50 kg: 25-50 mg orally two to four times daily

> 50 kg: 10 mg orally every 4-6 hours to
a maximum of 40 mg/day orally

> 50 kg: 30-60 mg every 6 hours intramuscularly
or intravenously as needed

> 50 kg: 325-650 mg orally every 6 hours

> 50 kg: 7.5 mg orally every 12 hours

> 50 kg: 500-1000 mg orally once daily
(max dose 2000 mg/day)

> 50 kg: 250-500 mg orally every 6-8 hours
< 50kg: 5 mg/kg every 8 hours

Comments'

Not an NSAID because it lacks peripheral anti-inflammatory
effects. Equivalent to aspirin as analgesic and antipyretic
agent.

Limit dose to 4000 mg/day in acute pain. Limit doses to
2000 mg/day in older patients and those with liver
disease.

Be mindful of multiple sources of acetaminophen from
combination analgesics, cold remedies, and sleep aids.

Available also in enteric-coated oral form that is more
slowly absorbed but better tolerated.

Cyclooxygenase-2 inhibitor. No antiplatelet effects. Lower
doses for elderly who weigh < 50 kg. Lower incidence of
endoscopic Gl ulceration than NSAIDs. Not known if true
lower incidence of Gl bleeding. Celecoxib is contraindi-
cated in sulfonamide allergy.

Apply patch to most painful area.
Diclofenac 1% gel is available over the counter.

May impose higher risk of hepatotoxicity. Enteric-coated
product; slow onset. Topical formulations may result in
fewer side effects than oral formulations.

May impose higher risk of hepatotoxicity. Enteric-coated
product; slow onset. Topical formulations may result in
fewer side effects than oral formulations.

Relatively well tolerated and inexpensive.

Higher incidence of dose-related toxic effects, especially Gl
and bone marrow effects.

Short-term use (< 5 days) only; otherwise, increased risk of
Gl side effects.

Intramuscular or intravenous NSAID as alternative to opioid.
Lower doses for elderly. Short-term use (< 5 days) only.

Intermediate COX-2/COX-1 ratio similar to diclofenac.

May be less ulcerogenic than ibuprofen, but overall side
effects may not be less.

Generally well tolerated. Lower doses for elderly.

OA, osteoarthritis; OTC, over the counter; RA, rheumatoid arthritis, Rx, prescription.

'The adverse effects of headache, tinnitus, dizziness, confusion, rashes, anorexia, nausea, vomiting, Gl bleeding, diarrhea, nephrotoxicity,
visual disturbances, etc, can occur with any of these drugs. Tolerance and efficacy are subject to great individual variations among patients.
Note: All NSAIDs can increase serum lithium levels.

2Acetaminophen and celecoxib lack antiplatelet effects.

3May inhibit platelet aggregation for 1 week or more and may cause bleeding.
4Has the same Gl toxicities as oral NSAIDs.
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prevalence of moderate to severe OUD. In 2016, the CDC
released the CDC Guideline for Prescribing Opioids for
Chronic Pain with the goal of improving appropriate opioid
prescribing and minimizing opioid-related risks. The US
national opioid dispensing rate has decreased since 2012,
although it continues to remain high (43.4 opioid prescrip-
tions per 100 persons as of 2020).

The contribution of opioids to overdose deaths has
been characterized by three “waves.” In 1999, most opioid-
related overdose deaths were attributed to prescription
opioids (“wave 17), in 2010 there was a marked increase in
heroin-related deaths (“wave 2”), and in 2013 there was a
dramatic increase in synthetic opioid-related deaths
(“wave 37).

The percentage of opioid overdose deaths involving
prescription opioids steadily declined from 2010 to 2019,
but a massive increase in the illicit production of synthetic
fentanyl has largely contributed to the third wave. Sadly, a
“fourth wave” of high opioid overdose-related mortality is
anticipated, driven by a foundation of illicit synthetic fen-
tanyl and synergized with increasing methamphetamine
and cocaine use, as well as the psychosocial stress of the
COVID-19 pandemic.

The National Institute on Drug Abuse reported 91,799
drug overdose deaths in 2020, with 68,630 involving an
opioid. Between 2019 and 2020, there was an increase in
overdose deaths involving a prescription opioid for the first
time since 2010 (from 14,139 deaths in 2019 to 16,416 in
2020). Per the CDC’s State Unintentional Drug Overdose
Reporting System (SUDORS) Dashboard, 83% of reported
overdose deaths in 2020 involved at least 1 opioid and 70%
involved illicitly manufactured fentanyls. In 2021, the CDC
did report a slower increase in overdose deaths (15%
increase in deaths in 2021 compared with 30% in 2020);
however, these data are provisional.

Centers for Disease Control and Prevention (CDC). Drug Over-
dose. US Opioid Dispensing Rate Maps. 2021 Nov 10. https://
www.cdc.gov/drugoverdose/rxrate-maps/

Centers for Disease Control and Prevention (CDC). National
Center for Health Statistics Pressroom. US Overdose Deaths
in 2021 Increased Half as Much as in 2020 - But Are Still Up
15%. 2022 May 11. https://www.cdc.gov/nchs/pressroom/
nchs_press_releases/2022/202205.htm

Centers for Disease Control and Prevention (CDC). State Unin-
tentional Drug Overdose Reporting System (SUDORS). 2022
Nov 13. https://www.cdc.gov/drugoverdose/fatal/dashboard

Ciccarone D. The rise of illicit fentanyls, stimulants and the
fourth wave of the opioid overdose crisis. Curr Opin Psychia-
try. 2021;34:344. [PMID: 33965972]

Dowell D et al. CDC Clinical Practice Guideline for prescribing
opioids for pain—United States, 2022. MMWR Recomm Rep.
2022;71:1. [PMID: 36327391]

National Institutes of Health (NIH). National Institute on Drug
Abuse. Trends & Statistics. Overdose Death Rates. 2022 Jan
20. https://nida.nih.gov/research-topics/trends-statistics/
overdose-death-rates

B. Opioid Metabolism

Opioid medications mimic the pharmacologic properties of
endogenous opioid peptides and activate the primary opioid
receptors (mu, delta, and kappa). Different opioid
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medications activate the different opioid receptors to varying
degrees. Any substance that causes analgesia via binding an
opioid receptor and is reversed by naloxone is referred to as
an “opioid” This broad class of drugs includes alkaloids
derived from the extract of a poppy plant (eg, codeine, mor-
phine), semisynthetic opioids (eg, oxycodone, buprenor-
phine), and synthetic opioids (eg, methadone, fentanyl).

Opioids are primarily metabolized by the liver via phase
I (cytochrome P450 isoenzyme 3A4 and 2D6) and phase II
(glucuronidation) processes. Some opioid medications
need to be metabolized to an active metabolite to produce
analgesia (eg, codeine, a prodrug, metabolizes to mor-
phine), while others are pharmacologically active and have
active metabolites (eg, morphine metabolizes to morphine-
6-glucuronide, an active metabolite). Cytochrome P450
allelic variants can predispose patients to being rapid or
poor opioid metabolizers, affecting how they respond to
various opioid medications. Age-related changes in hepatic
function predispose older individuals to adverse side
effects from opioids, including delirium, falls, fractures,
and respiratory depression. Hepatic impairment will also
affect plasma concentrations of opioids and their metabo-
lites in a complex manner.

Most opioids are eliminated primarily in the urine, so
opioid clearance is affected by kidney function. GFR typi-
cally decreases with age and can lead to an accumulation of
active metabolites and consequent toxicity. For example,
meperidine is metabolized to normeperidine and its accu-
mulation can result in neurotoxicity (seizures) in older
adults or those with renal impairment.

Therefore, when initiating opioid therapy clinicians
should “start low and go slow;” particularly in patients with
older age, liver disease, decreased kidney function, and
higher total body fat. In addition, initially prescribing
immediate-release opioid formulations is more desirable
since these agents can be titrated down more rapidly in
case of adverse reactions, and because long-acting formula-
tions are associated with increased risk of overdose.

James A et al. Basic opioid pharmacology—an update. Br J Pain.
2020;14:115. [PMID: 32537150]

C. Principles of Opioid Management
and CDC Guidelines

Opioids, if prescribed, are just one component of a patient’s
pain management plan and are not appropriate for all pain
situations. Nonpharmacologic treatments (eg, exercise,
psychological intervention, other treatments) and nonopi-
oid medications (eg, NSAIDs, SNRIs, gabapentinoids) are
associated with improvements in pain and function that
are comparable to improvements associated with opioid
use for acute and chronic pain. In fact, a 12-month ran-
domized trial of stepped therapy using opioid versus nono-
pioid medications for chronic musculoskeletal pain
(SPACE trial) found increased pain intensity in the opioid
treatment group. Observational studies suggest that opioid
use for acute pain is associated with subsequent long-term
use, and there is a lack of robust evidence to support long-
term opioid use for chronic noncancer pain. Weaning
opioids can be a difficult experience for patients
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and providers. An increase in suicidal ideation and risk of
opioid overdose may occur around an opioid taper. Obser-
vational studies suggest opioid use is associated with
increased risk of fracture and falls, OUD, overdose, mortal-
ity, and MI in a dose-dependent fashion. There is no
known reliable way to predict who will experience harm
from opioid use.

1. OUD—A cluster of cognitive, behavioral, and physio-
logic symptoms indicate continued use of opioids despite
significant related problems and are characteristic of OUD.
Patients with opioid physical dependence have withdrawal
symptoms with a rapid decrease or a stoppage of their opi-
oid dosage. Patients who have developed opioid tolerance
have a decreased response to an opioid agonist with
repeated use and typically require increased dosages to
achieve the same effect. Utilization of high dosages of opi-
oids over time can result in opioid-induced hyperalgesia
(enhanced pain to noxious stimuli) and allodynia (pain
from stimuli that typically do not provoke pain).

2. CDC guidelines for prescribing opioids—In 2016, the
CDC established guidelines for prescribing opioids for
chronic pain. Recommendations from these guidelines
were implemented across the United States, and although
this was not the intent of the 2016 prescribing guidelines,
some states passed laws around these recommendations.
Since then, more information has emerged on the efficacy
of opioids compared with nonopioid pain treatments,
effectiveness of risk mitigation strategies, and opioid taper-
ing and discontinuation. In November of 2022, the CDC
released updated guidelines for prescribing opioids for
outpatients with pain. These guidelines are summarized in
Table 5-5 and reviewed below. Of note, the 2022 CDC
guidelines are meant for outpatients with acute, subacute,
and chronic noncancer pain. They are not meant to be
applied to patients with pain related to cancer, sickle cell
disease, palliative care, or end-of-life care.

Before starting opioid therapy, clinicians should have a
frank conversation with the patient about the risks and real-
istic expected benefits of opioid use. Before prescribing and
periodically during opioid therapy, clinicians should review
the patient’s prescribed controlled substance history in their
state prescription drug monitoring program. When starting
opioid therapy, providers should prescribe immediate-release
opioids instead of extended-release opioids, since patients
have a higher risk of overdose with extended-release opi-
oids and no difference in pain or function is seen when
using immediate-release versus extended-release opioids.
When initiating opioids in opioid-naive patients, the lowest
effective dose should be used (Table 5-6). Caution should
be used if prescribing opioids for a patient concurrently tak-
ing benzodiazepines or CNS depressant medications (eg,
sedative hypnotics, muscle relaxants, gabapentinoids),
since risk of respiratory depression may outweigh benefits.
Naloxone should be offered to patients prescribed opioids,
especially those at increased risk of overdose (including
patients prescribed > 50 morphine mg equivalents (MME)
(Table 5-7) with concurrent benzodiazepine prescription,
with loss of tolerance, or with history of sleep apnea, prior
overdose, or substance use disorder).

3. Acute pain—The 2022 CDC guideline for prescribing
opioids defines acute pain as lasting less than 1 month.
Nonopioid therapies are at least as effective as opioids for
managing many types of acute pain. Thus, nonopioid treat-
ments should be optimized, and opioids only considered if
benefits will outweigh the risks of opioid use. If opioids are
needed to treat acute pain, for example after a major sur-
gery, providers should prescribe no more than the expected
duration of pain severe enough to necessitate opioid use. If
continuing opioids for acute pain, the provider should
reassess the patient at least every 2 weeks and seriously
weigh the benefit and risk before deciding to continue
opioid therapy for longer than 1 month. The updated CDC
guidelines no longer have a specific recommendation on
duration of treatment (previous guidelines recommended
3-7 days). However, when considering duration of opioid
treatment for acute pain, it is important to remember that
opioid efficacy for pain management wanes over a short
period of time, that opioid use for acute pain is associated
with long-term use in observational studies, that there is
no robust evidence that long-term opioid use improves
pain or function, and that long-term opioid use can
increase the risk of OUD and overdose.

4. Subacute pain and chronic pain—The 2022 CDC
guideline for prescribing opioids defines subacute or unre-
solved acute pain as that persisting for 1-3 months, and
chronic pain as that lasting > 3 months. Nonpharmacologic
therapies and nonopioid medications should be optimized
and are the preferred treatment for subacute and chronic
pain. It is important to remember that opioids are not first-
line treatment for chronic or subacute pain, and providers
should utilize nonopioid treatments in most circum-
stances. If, after carefully weighing risks and benefits, a
decision is made to start opioid therapy, providers should
work with patients to determine treatment goals around
pain and function and create a strategy to discontinue opi-
oid treatment if benefits no longer outweigh risks. Caution
should be used when prescribing opioids at any dosage,
and providers should avoid increasing the dose above levels
likely to increase the risk to patients compared with the
expected benefit. After initiating opioid treatment or any
dose escalation, clinicians should reassess the benefits and
risk to the patient within 1-4 weeks, and regularly thereaf-
ter. Before prescribing and at least annually, providers
should consider urine toxicology testing. Test results
should be used to increase patient safety and improve
patient care, not for punitive reasons.

5. Patients already receiving opioid therapy—Receiving
and caring for a patient who has been started on opioids by
another provider can be a complex and stressful situation
for both patient and provider. The 2022 CDC guideline has
a recommendation for this specific situation, starting with
carefully considering the benefits and risks of continuing
opioid therapy. If benefits outweigh risks, providers should
optimize nonopioid therapies while continuing opioid
therapy. If benefits do not outweigh risks, providers should
optimize nonopioid therapies and work with the patient to
gradually taper opioids to lower doses, with a goal to pos-
sibly discontinue opioids depending on the patients
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Table 5-5. 2022 CDC clinical practice guideline for prescribing opioids for pain.

Determining whether to
initiate opioids

Opioid selection and dosage

Deciding duration of initial
opioid prescription and
conducting follow-up

Assessing risk and
addressing potential
harms of opioid use

Guideline

Recommendations are for prescribing opioids for outpatients with pain, excluding pain related to
sickle cell disease, cancer-related pain, palliative care, and end-of-life care.

Acute pain: nonopioid therapies are at least as effective as opioids for many acute pain conditions. Maximize
use of nonpharmacologic and nonopioid pharmacologic therapies, and only consider opioids if benefits
are anticipated to outweigh risks.

Subacute and chronic pain: nonopioid therapies are preferred. Maximize use of nonpharmacologic and
nonopioid pharmacologic therapies, and only consider opioids if benefits to pain and function are
anticipated to outweigh risks.

Before initiating opioid therapy, clinicians should discuss realistic benefits and known risks of opioid
therapy.

Subacute and chronic pain: before starting opioid therapy, clinicians should work with patients to establish
treatment goals for pain and function and consider how opioid therapy will be discontinued if benefits
do not outweigh risks.

When starting opioid therapy, clinicians should prescribe immediate-release opioids instead of
extended-release/long-acting opioids.

When starting opioids in opioid-naive patients, prescribe the lowest effective opioid dose.

If opioids are continued for subacute/chronic pain, clinicians should use caution when prescribing at any
dosage, should carefully evaluate benefits and risks when considering dose increase, and should avoid
increasing dose above levels likely to yield diminishing returns relative to risk.

Patients already receiving opioid therapy: clinicians should carefully weigh benefits and risks and exercise

care when changing opioid dosage.

If benefits outweigh risks—clinicians should work with patient to optimize nonopioid therapies while

continuing opioid therapy.

If benefits do not outweigh risks—clinicians should optimize other therapies and work closely with

patients to gradually taper to lower dosages or, if warranted, appropriately taper and discontinue

opioids.

« Unless there are indications of a life-threatening issue (eg, impending overdose), opioid therapy should
not be discontinued abruptly or rapidly reduced from higher dosages.

For acute pain, prescribe no greater than quantity needed for expected duration of pain severe enough to
require opioids.

Evaluate benefits and risks within 1-4 weeks of starting opioids (for subacute or chronic pain) or of any
dose escalation. Clinicians should regularly reevaluate benefits and risks of continued opioid therapy
with patient.

Before starting and periodically during opioid therapy, clinicians should evaluate risk for opioid-related
harms and discuss with patient. Work with patient on plan to mitigate risk including offering naloxone.

Review the patient’s history of controlled substance use through their state’s prescription drug monitoring
program before initiating and periodically during opioid therapy.

Consider benefits and risks of urine toxicology testing when prescribing opioids for subacute or chronic
pain (to assess for prescribed and non-prescribed controlled substances).

Use particular caution when prescribing opioids and benzodiazepines (and other central nervous system
depressants) concurrently.

Manage or arrange treatment for opioid use disorder (OUD) with evidence-based medications. Detoxification
without OUD medications is not recommended due to risk for resuming drug use, overdose, and overdose
death.

Adapted from: Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC Clinical Practice Guideline for Prescribing Opioids for Pain —
United States, 2022. MMWR Recomm Rep 2022;71(No. RR-3):1-95. DOI: http://dx.doi.org/10.15585/mmwr.rr7103a1
Clinical practice guideline definition: Acute pain, duration < 1 month; Subacute pain, duration 1-3 months; Chronic pain, duration > 3 months.

circumstance. The CDC guideline recommends against
rapidly tapering high-dose opioids or abruptly discontinu-
ing opioids unless the patient has warning signs of an
impending overdose (eg, confusion, sedation, slurred
speech). Recent studies have found that opioid taper or
cessation is associated with increased nonprescribed her-
oin and other opioid use, increased emergency department
and hospital visits, and higher rates of overdose, mental
health crises, and overdose mortality (up to three times
higher mortality in one study). Opioid risk reduction

practices (eg, opioid consent process, prescription drug
program monitoring, urine toxicology testing, overdose
education, naloxone distribution, assessment of pain and
function) should be employed while prescribing opioids.

6. Patients with chronic pain and OUD—Managing patients
with concomitant OUD and chronic pain also can be com-
plex. As with any patient with chronic pain, nonopioid and
nonpharmacologic therapies should be optimized. Patients
should be screened for OUD routinely. Per the 2022 CDC



Table 5-6. Opioids.

Medication (Proprietary)

Routes of Administration and
Available Doses

Approximate Equianalgesic Dose
(compared to morphine 30 mg orally or
10 mg intravenously/ subcutaneously)’

Usual Starting Dose in an Opioid-Naive
Patient Based on Weight

Opioid Agonists??

Buprenorphine (Buprenex)*
(not for long-term use)

Buprenorphine (Butrans)

Buprenorphine (Belbuca)

(note: buccal and sublingual
formulations are associated
with dental adverse events)

Fentanyl

Fentanyl (Actiq)

Fentanyl
(buccal: Fentora)
(sublingual spray: Subsys)

Fentanyl'?
(Duragesic)

Hydromorphone® (Dilaudid)

Hydromorphone® (Dilaudid)

Parenteral (intravenous, intramuscular)

Transdermal: 5,7.5, 10, 15, and 20 mcg/h

Sublingual strips: 75 mcg,
150 mcg, 300 mcg, 450 mcg,
600 mcg, 750 mcg, 900 mcg

Parenteral (intravenous, intramuscular):
50 mcg/mL

Lozenge: 200 mcg, 400 mcg, 600 mcg,
800 mcg, 1200 mcg, 1600 mcg

Buccal: 100 mcg, 200 mcg, 400 mcg,
600 mcg, 800 mcg

Transdermal: 12.5 mcg/h, 25 mcg/h,
37.5 mcg/h, 50 mcg/h, 62.5 mcg/h,
75 mcg/h, 87.5 mcg/h, 100 meg/h

Oral: 2 mg, 4 mg, 8 mg

Parenteral (intravenous, intramuscular,
subcutaneous): 0.5 mg/0.5 mL,
1 mg/mL, 2 mg/mL, 4 mg/mL

Not available

Not available

Not available

Parenteral: 100 mcg

Not available

Not available

Approximate equianalgesic dose: 45 mg
morphine/24 hours is approximately
equivalent to 12-mcg/hour fentanyl patch

Initial doses: Conversion to fentanyl patch is
based on total daily dose of oral morphine?

Oral: 7.5 mg

Parenteral: 1.5 mg

> 50 kg: 300 mcg intravenously slowly once, may be repeated after
30-60 minutes after initial dose; then 300 mcg every 6-8 hours as
needed for acute pain

> 50 kg: Initiate 5 mcg/h patch applied every 7 days for opioid-naive
patients. May increase by 5-10 mcg/h every 72+ hours.
Maximum: 20 mcg/h every 7 days

> 50 kg: In opioid-naive patients, individualize dose every 12 hours.
Start: 75 mcg buccally every 12-24 hours for at least 4 days, then
increase to 150 mcg buccally every 12 hours, then may increase by
no more than 150 mcg buccally every
12 hours no more frequently than every 4 days.

Maximum: 900 mcg/12 hours

> 50 kg: 12.5-50 mcg intravenously every 3—5 minutes until pain
relieved, then every 30-60 minutes as needed for acute pain;
50-100 mcg intramuscularly every 1-2 hours as needed for acute pain

< 50 kg: 0.5-1 mcg/kg intravenously every 1-2 hours as needed for
acute pain

Initial dose for breakthrough cancer pain:
> 50 kg: 200 mcg consumed over 15 minutes
(wait at least 4 hours before treating another episode)

Initial dose for breakthrough cancer pain:
> 50 kg: 100 mcg
(wait at least 4 hours before treating another episode)

Oral:
> 50 kg: 1-2 mg every 4-6 hours as needed
< 50 kg: 0.03-0.06 mg/kg every 4—6 hours as needed

Parenteral:
> 50 kg: 0.2 mg every 3—4 hours as needed
< 50kg:0.015 mg/kg every 3-6 hours as needed
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Hydromorphone extended
release'?

Levorphanol

Meperidine® (Demerol)

Meperidine® (Demerol)

Methadone'?

Methadone'™

Morphine®

Morphine® immediate release
(morphine sulfate, various)

Morphine controlled release,
12 hour'? (MS Contin)

Morphine extended release,
24 hour'? (Kadian)

Oxycodone (Roxicodone, others)

Oxycodone controlled release'
(OxyContin)

Oral: 8 mg ER, 12 mg ER, 16 mg ER, 32 mg ER

Oral: 2 mg, 3 mg

Oral: 50 mg, 100 mg

Parenteral (intravenous, intramuscular,
subcutaneous): 25 mg/mL, 50 mg/mL,
75 mg/mL, 100 mg/mL

Oral: 5 mg, 10 mg

Parenteral: 10 mg/mL

Oral: 15 mg, 30 mg (tablets);

10 mg/5mL, 20 mg/5 mL, 100 mg/5 mL
(solution)

Rectal: 5 mg, 10 mg, 20 mg, 30 mg
(suppositories)

Oral (tablets): 15 mg ER, 30 mg ER, 60 mg ER,
100 mg ER, 200 mg ER

Oral (capsules): 10 mg ER, 20 mg ER, 30 mg
ER, 45 mg ER, 50 mg ER, 60 mg ER, 75 mg
ER, 80 mg ER, 90 mg ER, 100 mg ER,

120 mg ER

Oral:
(capsules): 5 mg
(tablets): 5 mg, 10 mg, 15 mg, 20 mg,
30 mg
(solution): 5 mg/mL, 100 mg/5 mL

Oral:
(tablets): 10 mg ER, 15 mg ER, 20 mg ER,
30 mg ER, 40 mg ER, 60 mg ER, 80 mg ER

Oral: 7.5mg
Oral: 4 mg

Oral: 300 mg

Parenteral: 100 mg

Oral: 10 mg (when converting from < 100 mg
long-term daily oral morphine’)

Parenteral: 4 mg

Oral: 30 mg

Parenteral (Intravenous): 10 mg

Oral: 30 mg

Oral: 30 mg

Oral: 20 mg

Oral: 20 mg

Oral, initial dose:
> 50 kg: Estimated total daily oral hydromorphone dose once daily

Oral, initial dose:
1-2 mg every 6-8 hours as needed

Oral: Not recommended

Parenteral:
> 50 kg: 50-100 mg every 3 hours; not to exceed 600 mg/24 hours
< 50kg: 0.75 mg/kg every 3—4 hours; not to exceed 50-75 mg/dose

Oral, initial dose:
> 50 kg: 2.5 mg every 8-12 hours
(Increase dose not more frequently than every 3-5 days)

Parenteral:
> 50 kg: 1-2 mg every 8 hours
< 50kg: 0.1 mg/kg every 6-8 hours

Oral:
> 50 kg: 4-8 mg every 3—4 hours; used for breakthrough pain in
patients already taking controlled-release preparations
< 50kg: 0.3 mg/kg every 3—4 hours

Rectal: 10 mg per rectum every 4 hours

Parenteral (intravenous):
> 50 kg: 1-4 mg every 3-4 hours
< 50 kg: 0.05 mg/kg every 3—4 hours

Oral, initial dose:
> 50 kg: Not for use in opioid naive patients. Initial dose should
be based on current daily opioid use divided into dosing every
8-12 hours

Oral, initial dose:
> 50 kg: Not for use in opioid naive patients. Initial dose should be
based on current daily opioid use. Dose given every 24 hours.

Oral, initial dose:
> 50 kg: 5-10 mg every 4-6 hours
< 50kg: 0.2 mg/kg every 4-6 hours

Not for use in opioid-naive patients. Dosing should be based on
current daily opioid use. Dose given every 12 hours.

(continued)
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Table 5-6. Opioids. (continued)

Medication (Proprietary)

Oxycodone ER'?
tamper-resistant capsules
(Xtampza ER)

Oxymorphone®® oral, immediate
release

Oxymorphone*®'? oral,
extended release

Routes of Administration and
Available Doses

Oral (capsules): 9 mg ER, 13.5 mg ER, 18 mg
ER, 27 mg ER, 36 mg ER

Oral (tablets): 5 mg, 10 mg

Oral (tablets): 5 mg ER, 7.5 mg ER, 10 mg ER,
15 mg ER, 20 mg ER, 30 mg ER, 40 mg ER

Combination Opioid Agonist-Nonopioid Preparations

Approximate Equianalgesic Dose
(compared to morphine 30 mg orally or
10 mg intravenously/ subcutaneously)’

Oral: 20 mg

Oral: 10 mg

Oral: 10 mg

Usual Starting Dose in an Opioid-Naive
Patient Based on Weight

Not for use in opioid-naive patients. Dosing should be based on
current daily opioid use.
Dose given every 12 hours.

Oral, initial dose:
> 50 kg: 5-10 mg every 6 hours as needed

Not for use in opioid-naive patients. Dosing should be based on
current daily opioid use.
Dose given every 12 hours. May increase dose every 3-7+ days.

Codeine®'? (with acetaminophen;
other combinations also
available)

Codeine®

Hydrocodone?® (with
acetaminophen)™!

(Hydrocodone also available as a
tablet in combination with
ibuprofen 200 mg)"!

Oxycodone (with
acetaminophen)'®!!

Combination Opioid Agonist—
Norepinephrine Reuptake
Inhibitor Preparations

Tapentadol (Nucynta)

Oral (tablets):
Acetaminophen/codeine: 300 mg/30 mg,
300 mg/60 mg
Plain codeine: 15 mg, 30 mg, 60 mg

Parenteral (not available in the United States)

Oral (solution): 7.5 mg/325 mg per 15 mL,
10 mg/300 mg per 15 mL

Oral (tablets): 5 mg/325 mg, 7.5 mg/325 mg,
10 mg/325 mg

Oral (tablets): 2.5 mg/325 mg, 5 mg/325 mg,
7.5 mg/325 mg, 10 mg/325 mg

Oral (solution): 5 mg/325 mg per 5 mL,
10 mg/300 mg per 5 mL

Oral (tablets): 50 mg, 75 mg, 100 mg

Oral: 200-300 mg codeine

30 mg hydrocodone

20 mg oxycodone

75 mg

Oral:
> 50 kg: 15-60 mg codeine every 4-6 hours as needed
< 50 kg: 0.5-1 mg/kg codeine every 4-6 hours (Note: use
contraindicated in pediatric patients < 12 years old, and for
postoperative pain management in patients 12—18 years old)

> 50 kg: 30-60 mg codeine phosphate every 4-6 hours
intramuscularly/subcutaneously
< 50 kg: Not recommended

Oral: Based on hydrocodone content
> 50 kg: 5-10 mg every 3-4 hours as needed
< 50kg: 0.1-0.2 mg/kg hydrocodone every 4-6 hours

Oral, initial dose:
> 50 kg: 5-10 mg oxycodone every 4-6 hours as needed
< 50 kg: 0.2 mg/kg oxycodone every 4-6 hours

Oral, initial doses:
> 50 kg: Start 50 mg every 4-6 hours as needed. Maximum daily
dose 600 mg
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Tapentadol, extended release'  Oral: 50 mg ER, 100 mg ER, 150 mg ER, Oral:

(Nucynta ER) 200 mg ER, 250 mg ER > 50 kg: Start 50 mg ER every 12 hours. Can increase by 50-mg
increments twice daily every 3+ days to dose of 100-250 mg ER
twice daily

Tramadol Oral (tablets): 50 mg, 100 mg 150 mg Oral, initial dose:
(Ultram) Oral (solution): 5 mg/mL > 50 kg: Start 25-50 mg orally every 6 hours as needed. Limit of
400 mg/day or 300 mg/day in patients > 75 years old
Tramadol extended release' Oral (tablets): 100 mg ER, 200 mg ER, Extended release is for use in patients already taking tramadol IR for
(Conzip ER capsules) 300 mg ER > 1 week. Dosing should be based on current daily tramadol use.

Dose given every 24 hours.

"Published tables vary in the suggested doses that are equianalgesic to morphine. Clinical response is the criterion that must be applied for each patient; titration to clinical efficacy is necessary.
Because there is not complete cross-tolerance among these drugs, it is usually necessary to use a lower than equianalgesic dose initially when changing drugs and to retitrate to response.
2Conversion is conservative; therefore, do not use these equianalgesic doses for converting back from fentanyl patch to other opioids because they may lead to inadvertent overdose. Patients may
require breakthrough doses of short-acting opioids during conversion to transdermal fentanyl.
3Several significantly more potent formulations of buprenorphine are available but generally reserved for the treatment of opioid use disorder with or without comorbid constant pain, most often by
pain management or addiction specialists: a sublingual tablet or a sublingual film (Suboxone and others) in which the buprenorphine is combined with naloxone; a subdermal implant of buprenor-
phine alone (Probuphine); and a subcutaneous depot injection (Sublocade). Each of these is used in maintenance treatment to reduce problematic use of other opioids.
“Note, buprenorphine can precipitate withdrawal in patients already receiving opioids. In opioid-experienced patients, taper current opioids to 30 mg/day oral morphine equivalent prior to starting
buccal buprenorphine. Thereafter, buprenorphine dosing schedule depends on prior current oral morphine equivalent:

< 30 mg/day, 75 mcg buccally every 12 hours;

30-89 mg/day, 150 mcg buccally every 12 hours;

90-160 mg/day, 300 mcg buccally every 12 hours;
In all patients, use same dose escalation and maximum dose as shown for opioid-naive patients.
*Caution: For morphine, hydromorphone, and oxymorphone, rectal administration is an alternative route for patients unable to take oral medications. Equianalgesic doses may differ from oral and
parenteral doses. A short-acting opioid should normally be used for initial therapy.
5Not recommended for the treatment of pain due to potential neurotoxicity and availability of safer alternatives, especially in patients with kidney disease or older patients. Doses listed are for brief
therapy of acute pain only.
’Methadone conversion varies depending on the equivalent total daily dose of morphine. Consult with a pain management or palliative care expert for conversion.
8Caution: Recommended doses do not apply to adult patients with kidney or liver impairment or other conditions affecting drug metabolism.
Caution: Individual doses of codeine above 60 mg often are not appropriate because of diminishing incremental analgesia with increasing doses but continually increasing nausea, constipation, and
other side effects.
1%Caution: Doses of aspirin and acetaminophen in combination products must also be adjusted to the patient’s body weight.
"Caution: Monitor total acetaminophen dose carefully, including any OTC use. Total acetaminophen dose maximum 3 g/day. If liver impairment or heavy alcohol use, maximum is 2 g/day. Available
dosing formulations of these combination medications are being adjusted to reflect increased caution about acetaminophen toxicity. Acetaminophen doses in a single combination tablet or capsule
will be limited to no more than 325 mg.
Extended-release opioid formulations are not recommended for use in opioid-naive patients. Extended-release (12 hour) capsule available in Canada. Extended-release (24 hour) tablet available in
the United States.
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Table 5-7. Morphine milligram equivalent (MME)
doses for commonly prescribed opioids.

Opioid Conversion Factor
Morphine 1
Codeine 0.15
Fentanyl transdermal (in mcg/h) 24
Hydrocodone 1
Hydromorphone 5
Methadone’ 4.7
Oxycodone 1.5
Oxymorphone 3
Tapentadol? 0.4
Tramadol? 0.2

TO CALCULATE MMEs: Multiply the dose for each opioid by the
conversion factor to determine the dose in MMEs. As an example:
tablets containing hydrocodone 5 mg and acetaminophen
325 mg taken four times a day would contain a total of 20 mg
of hydrocodone daily, equivalent to 20 x 1 = 20 MME daily. Or
another example: Extended-release tablets containing oxycodone
10 mg taken twice a day contain a total of 20 mg of oxycodone
daily, equivalent to 20 x 1.5 = 30 MME daily.

Note the following precautions: (1) All doses are in mg/day
except for fentanyl, which is in mcg/hour. (2) Equianalgesic
dose conversions are only estimates and cannot account for
individual variability in genetics and pharmacokinetics. (3) Do
not use the calculated dose in MMEs to determine the doses to
use when converting one opioid to another; when converting
opioids, the new opioid is typically dosed at a substantially
lower dose than the calculated MME dose to avoid accidental
overdose due to incomplete cross-tolerance and individual
variability in opioid pharmacokinetics. (4) Use particular caution
with methadone dose conversions because methadone has a
long and variable half-life, and peak respiratory depressant
effect occurs later and lasts longer than peak analgesic effect.
(5) Use particular caution with fentanyl because it is dosed in
mcg/hour instead of mg/day, and its absorption is affected by
heat and other factors. (6) These conversion factors should not
be applied to dosage decisions related to management of opioid
use disorder.

'Some conversion tables for methadone use different conversion
ratios depending on dose.

“Tapentadol is a p-receptor agonist and norepinephrine reuptake
inhibitor. Tramadol is a p-receptor agonist and norepinephrine and
serotonin reuptake inhibitor. MMEs are based on degree of
p-receptor agonist activity; however, it is unknown whether tapent-
adol or tramadol is associated with overdose in the same dose-
dependent manner as observed with medications that are sole
p-receptor agonists.

Dowell D et al. CDC guideline for prescribing opioids for chronic
pain—United States, 2016. MMWR Recomm Rep. 2016;65(No.
RR-1):1. [PMID: 26987082]. Adapted by the CDC from Von Korff M
et al. De Facto long-term opioid therapy for noncancer pain. Clin
J Pain. 2008;24:521 and Washington State Interagency Guideline
on Prescribing Opioids for Pain. (http://www.agencymeddirectors.
wa.gov/Files/2015AMDGOpioidGuideline.pdf); Yaksh T et al. Table
20-8. Opioids, Analgesia, and Pain Management. In: Brunton LL
et al [editors]. Goodman & Gilman'’s: The Pharmacological Basis of
Therapeutics, 13e. McGraw Hill, 2017. Accessed November 22,
2021. https://accessmedicine.mhmedical.com/content.aspx?boo
kid=2189&sectionid=170269577.

guideline, clinicians should provide or arrange treatment of
OUD with evidence-based medications (buprenorphine
usually with naloxone; methadone). Buprenorphine has
been associated with lower pain scores and higher quality of
life in patients with OUD and chronic pain. Medications for
treatment of OUD are associated with decreased risk of
overdose and overdose death, and the CDC guideline rec-
ommends against detoxification without these medications.
Providers should identify treatment resources for OUD in
their community and obtain a waiver to prescribe buprenor-
phine for OUD (especially if working in communities with
limited treatment capacity for OUD).

7. Cancer-related pain—The 2022 CDC practice guideline
for prescribing opioids is not meant to be applied to patients
with cancer-related pain. Cancer patients should be
screened for pain at every clinic visit. Moderate to severe
cancer-related pain can be treated with an opioid. Morphine
is often used as first-line treatment; in an open-label RCT
for moderate cancer pain, it produced more adequate anal-
gesia than weak opioids (eg, codeine). Opioid switching
(opioid rotation) may be appropriate when patients have
inadequately managed pain or unacceptable side effects. A
four-arm, phase 4 RCT reported improved pain relief and
decreased side effects in 50% of patients who switched opi-
oids after suboptimal response to initial opioid treatment.
There is moderate evidence to support epidural or intrathe-
cal opioid administration for cancer-related pain (eg,
through an implanted intrathecal pump). This therapy
requires access to a specialist pain management clinic. Non-
pharmacologic pain interventions and self-management
pain strategies also should be encouraged. Consider con-
sulting with a palliative care team or pain management
specialist early, especially for patients who may have more
difficulty with pain management.

Opioid therapy in patients with concurrent cancer-
related pain and OUD can be complicated. Both cancer-
related pain and OUD should be treated as adequately as
possible. Medications for treatment of OUD, such as
methadone and buprenorphine-naloxone, should be con-
tinued. Depending on the individual patient’s situation and
prognosis, medications for treatment of OUDs could be
administered in split dosing (rather than daily dosing), a
full agonist opioid could be added in addition to the medi-
cations for treatment of OUD, or full agonist opioids (eg,
morphine) could be switched to buprenorphine or metha-
done. Interdisciplinary management with addiction psy-
chiatry, palliative care, chronic pain management, and
primary care teams is often beneficial.

8. Pregnant patients—Opioid use during pregnancy has
been associated with stillbirth, poor fetal growth, and pre-
term delivery in observational studies and may lead to
neonatal abstinence syndrome in some cases. However, the
American College of Obstetricians and Gynecologists
(ACOG) has emphasized that concern for neonatal absti-
nence syndrome, a treatable condition, should not be a
reason to avoid treating acute pain in pregnant patients.
For acute pain, the lowest effective dose should be pre-
scribed for no longer than the expected duration of pain
requiring opioids. For pregnant patients with chronic pain,
ACOG recommends employing strategies to minimize
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opioid use. The 2022 CDC guidelines recommend man-
agement by continuing medications for treatment of OUDs
(buprenorphine, methadone) for pregnant patients with
OUD rather than withdrawal of the opioid. If considering
tapering opioids in a pregnant patient, providers should
consult appropriate experts because of the risk to the
patient and fetus if the patient develops withdrawal.

9. Neuropathic pain—Currently, there is no high-level
evidence that supports the use of opioids in the long-term
management of neuropathic pain. Instead, opioids have
been found to have significantly more adverse effects when
compared to neuropathic medications (Table 5-8).

Chapman EJ et al. Practice review: evidence-based and effective
management of pain in patients with advanced cancer. Palliat
Med. 2020;34:444. [PMID: 31980005]

Coffin PO et al. Primary care management of long-term opioid
therapy. Ann Med. 2022;54:2451. [PMID: 36111417]
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Cuménal M et al. The safety of medications used to treat periph-
eral neuropathic pain, part 2 (opioids, cannabinoids, and
other drugs): review of double-blind, placebo-controlled,
randomized clinical trials. Expert Opin Drug Saf. 2021;20:51.
[PMID: 33103931]

Dowell D et al. CDC Clinical Practice Guideline for prescribing
opioids for pain—United States, 2022. MMWR Recomm Rep.
2022;71:1. [PMID: 36327391]

Ganguly A et al. Cancer pain and opioid use disorder. Oncology
(Williston Park). 2022;36:535. [PMID: 36107782]

D. Adverse Effects of Opioids

Common adverse effects of opioids include constipation,
nausea, sedation, pruritus, physical dependence, opioid use
disorder, sexual dysfunction (especially hypogonadism in
men), respiratory depression, and CNS depression. Core
strategies to decrease adverse effects include dose reduc-
tion, opioid rotation, and symptom management.

Table 5-8. Pharmacologic management of neuropathic pain.

Medication’ Starting Dose

Tricyclic Antidepressants®*
Nortriptyline 10-25 mg orally at bedtime
Amitriptyline 10-25 mg orally at bedtime

Desipramine 12.5 mg orally at bedtime

Calcium Channel a,6 Ligands

Gabapentin® 100-300 mg orally once to three times daily

Pregabalin® 25 mg orally once daily

Selective Serotonin Norepinephrine Reuptake Inhibitors*

Duloxetine 60 mg orally daily

Venlafaxine’ 37.5-75 mg orally daily divided into two or

three doses

seTable5-0

Topical and Other Medications

Lidocaine 4% patch applied for a maximum of 12 hours
transdermal

Diclofenac 1.3% patch or 1% gel
transdermal

Capsaicin 0.04% or 0.075% cream; 8% patch

Tramadol 50 mg orally four times daily
hydrochloride®

(see Table 5-6) 2.6

Number Needed
Typical Dose to Treat?
10-150 mg orally at bedtime 2.1
10-150 mg orally at bedtime 2.1
12.5-250 mg orally at bedtime (can be 2.1

divided into two doses)

300-1200 mg orally three times daily 6.5
50-150 mg orally three times daily 4.5

60-120 mg orally daily 5.1

150-225 mg orally daily divided into two or
three doses

4% or 5% patch 1-3 patches applied daily for
a maximum of 12 hours; available OTC

Patch applied twice daily or gel applied three
times daily

0.04% or 0.075% cream applied three or four 6.2
times daily or 8% patch applied twice daily

100 mg orally two to four times daily 49

'Begin at the starting dose and titrate up every 4 or 5 days. Within each category, drugs listed in order of prescribing preference.
’Data from Moulin D et al; Canadian Pain Society. Pharmacologic management of chronic neuropathic pain: revised consensus statement

from the Canadian Pain Society. Pain Res Manag. 2014;19:328.

3Begin with a low dose. Use the lowest effective dose. Pain relief may be achieved at doses below antidepressant doses, thereby minimizing

adverse side effects.

“Do not combine TCAs with SNRIs (or SSRIs) to avoid serotonin syndrome.

>Common side effects include nausea, somnolence, and dizziness. Must adjust dose for kidney impairment.

%Common side effects include dizziness, somnolence, peripheral edema, and weight gain. Must adjust dose for kidney impairment.
’Caution: Can cause hypertension and ECG changes. Consider obtaining baseline ECG and monitor.

8Tramadol is classified by the DEA as a Schedule IV controlled substance.
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Opioid-induced respiratory depression constitutes a
medical emergency and must be managed appropriately.
Although potentially fatal, it can be rapidly reversed by the
opioid receptor antagonist naloxone. There is moderate
evidence that naloxone, when administered appropriately,
can decrease opioid overdose-related mortality. The CDC
recommends coprescribing naloxone in patients who are
receiving opioid doses of 50 MME/day or higher, who have
a respiratory condition, who are concomitantly prescribed
benzodiazepines, who have a history of substance abuse
disorder, or who are otherwise at high risk for overdose.
Prefilled nasal sprays (4-mg or 8-mg doses for intranasal
administration) and syringe kits (2-mg or 5-mg doses for
intramuscular injection) can be distributed to patients on
opioid therapy. Naloxone kits may contain two doses, so a
repeat dose can be given every 2-3 minutes until emer-
gency help arrives. Larger-dose naloxone kits have been
created to combat overdose deaths related to the even more
potent synthetic opioids. To avoid precipitating opioid
withdrawal, the medication is titrated with the objective of
improving the patient’s respiratory function, rather than
arousal. Naloxone-induced withdrawal can lead to cardio-
vascular events (increases in heart rate, mean arterial pres-
sure, and cardiac index).

Opioid-induced constipation is the most common
adverse effect of opioids. Opioids bind to mu receptors in
the GI tract and decrease bowel motility and mucosal
secretions in a dose-related fashion. Ideally, patients treated
with opioids should have a bowel movement at least every
24-48 hours. Initial reccommendations for management of
opioid-induced constipation should include patient educa-
tion, increased dietary fiber, adequate hydration, and regu-
lar physical activity. Additionally, osmotic laxatives (eg,
Miralax) can be given with a stimulant (eg, senna). Newer
peripherally acting mu receptor antagonists (eg, naldeme-
dine, naloxegol, methylnaltrexone) block the GI actions of
opioids without decreasing the opioid’s analgesic effects,
and are recommended if laxatives fail.

Opioid-induced nausea likely develops secondary to
direct stimulation of the chemoreceptor trigger zone, to
vestibular sensitivity, or to decreased GI motility. Manage-
ment options include dopamine antagonists (eg, prochlor-
perazine), prokinetic agents (eg, metoclopramide), serotonin
antagonists (eg, ondansetron), or antihistamines (eg,
diphenhydramine, promethazine, meclizine). All of these
agents have side effects that must be carefully monitored.

Sedation or decreased cognition most commonly
occurs with initiation of opioid therapy or dose escalation.
Dose reduction should be attempted first before pursuing
pharmacologic intervention. Pharmacologic management
options include methylphenidate; however, high-level evi-
dence supporting its use for this indication is lacking.

Pruritus occurs in 2-10% of patients given opioids, pos-
sibly secondary to peripheral histamine release. Manage-
ment options include an opioid rotation, dose reduction,
diphenhydramine, and cool compresses.

ALMouaalamy N. Opioid-induced constipation in advanced
cancer patients. Cureus. 2021;13:e14386. [PMID: 33850679]

Centers for Disease Control and Prevention (CDC). Stop over-
dose. Lifesaving naloxone. 2023 Jan 25. https://www.cdc.gov/
stopoverdose/naloxone/

Lyden J et al. The United States opioid epidemic. Semin Perina-
tol. 2019;43:123. [PMID: 30711195]

E. Basics of Opioid Monitoring

Prior to the initial opioid prescription, it is prudent to
clearly define the underlying condition, diagnostic workup,
nonopioid therapeutic management plan, and intended
length of prescription. Ideally, the prescriber should deter-
mine how the opioid prescription fits into a broader com-
prehensive pain management plan.

The 2022 CDC guidelines for prescribing opioids rec-
ommend evaluating benefits and risks of opioid use within
1-4 weeks of initiating an opioid or escalating an opioid
dose, as well as regularly during opioid therapy. Standard-
ized assessments such as the “PEG” scores may be used at
initial and follow-up visits to gauge the efficacy of treat-
ment (Table 5-9). Meaningful improvement has been
defined as 30% improvement in scores for both pain and
function.

There is weak to moderate evidence to support the effi-
cacy of some risk management strategies when prescribing
opioids such as urine toxicology testing, prescription drug
monitoring programs, and treatment agreements or “con-
tracts” The updated CDC guidelines recommend discuss-
ing realistic benefits and known risks of opioid therapy
before initiating opioid treatment. Providers should create
functional goals to evaluate treatment benefit. Additionally,
before starting opioid treatment, an exit strategy should be
developed and ready if opioid therapy is unsuccessful.

Currently, the CDC guidelines recommend checking
prescription drug monitoring program data before initiat-
ing opioids for any patient, and at least every 3 months or
more frequently for patients on long-term opioid therapy.
Prescription drug monitoring program data can be used to
determine if a patient is taking an opioid dosage or medica-
tion combination that puts them at risk for overdose. Pre-
scription drug monitoring program information should be
discussed with the patient and used to make decisions
around patient safety and treatment.

Table 5-9. PEG score to gauge benefit from long-term
opioid use.

During the past week:

1. What number best describes your Pain?
0=no pain to 10 = worst pain imaginable

2. What number best describes how much your pain interfered
with your Enjoyment of life?
0 = no interference to 10 = complete interference

3. What number describes how much pain interfered with your
General activity?
0 =no interference to 10 = complete interference

To calculate PEG score, average scores from questions 1 through 3.
Source: Checklist for prescribing opioids for chronic pain. https://
www.cdc.gov/drugoverdose/pdf/pdo_checklist-a.pdf
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The CDC recommends that all patients receiving long-
term opioid therapy have urine toxicology tests before ini-
tiating opioids and at least annually. Patients should
understand that urine drug tests may be conducted ran-
domly and repeatedly during treatment. Providers should
discuss unexpected results with the patient in a nonjudg-
mental manner. Toxicology tests should not be used in a
punitive manner, and clinicians should not dismiss patients
from their care on the basis of these results.

Before initiating and periodically during opioid treat-
ment, providers should evaluate risk for opioid-related
harms (eg, assess alcohol and other substance use, screen
for mental health and substance use disorder). Naloxone
should be offered to patients taking opioids, especially those
at increased risk for overdose. This includes patients with a
history of overdose, substance use disorder, sleep apnea/
sleep-disordered breathing, patients taking 50 MME/day or
more, patients taking benzodiazepines or other CNS
depressants, and patients who have lost tolerance and may
return to higher opioid doses (eg, patients released from
prison or undergoing opioid taper).

Asamoah-Boaheng M et al. Interventions to influence opioid
prescribing practices for chronic noncancer pain: a systematic
review and meta-analysis. Am ] Prev Med. 2021;60:e15.
[PMID: 33229143]

Centers for Disease Control and Prevention (CDC). Urine Drug
Testing Factsheet. https://www.cdc.gov/opioids/providers/
prescribing/pdf/Urine-Drug-Testing-508.pdf

Covington EC et al. Ensuring patient protections when tapering
opioids: consensus panel recommendations. Mayo Clin Proc.
2020;95:2155. [PMID: 33012347]

Dowell D et al. CDC Clinical Practice Guideline for prescribing
opioids for pain—United States, 2022. MMWR Recomm Rep.
2022;71:1. [PMID: 36327391]
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F. Management of Opioid Use Disorder

OUD is characterized by a cluster of cognitive, behavioral,
and physiologic symptoms indicating continued use of
opioids despite significant related problems. Patients are
diagnosed with OUD by meeting at least 2 of 11 symptoms
outlined in the DSM-5 that describe craving, loss of con-
trol, and drug use despite adverse consequences. OUD is
qualified as mild, moderate, or severe based on the number
of diagnostic criteria met (Table 5-10).

The FDA has approved several medications to treat
OUD, including methadone, buprenorphine, and nal-
trexone. In 2020, the American Society of Addiction
Medicine (ASAM) released updated practice guidelines
for treatment of OUD. These medications to treat OUD
are effective in reducing opioid use and mortality even
when used without psychosocial interventions. The
ASAM guidelines recommend making these medications
available to all patients with OUD, and details on dosing
and monitoring are included in the 2020 practice guide-
line update.

Methadone (a full opioid receptor agonist) and
buprenorphine (a partial opioid receptor agonist) have
long half-lives and have been shown to decrease with-
drawal syndromes, opioid cravings, illicit drug use, and
all-cause mortality. Despite reasonable evidence for their
efficacy, these medications are underutilized, possibly
because of a lack of patient education, appropriate clinician
education and training, or patient social stigma of being
prescribed these drugs.

Naltrexone is an opioid antagonist that binds opioid
receptors without activating them. Naltrexone is taken
orally or administered as an injectable to decrease the like-
lihood of relapse and to increase treatment retention. Nal-
trexone should be used in patients who are no longer

Table 5-10. DSM-5 criteria for diagnosis of opioid use disorder (OUD).

Total the number of criteria met (listed below).

Severity: Mild: 2-3 symptoms. Moderate: 4-5 symptoms. Severe: 6 or more symptoms

- Opioids are often taken in larger amounts or over a longer period of time than intended.
« There is a persistent desire or unsuccessful efforts to cut down or control opioid use.
- A great deal of time is spent in activities necessary to obtain the opioid, use the opioid, or recover from its effects.

- Craving, or a strong desire to use opioids.

of opioids.

Recurrent opioid use resulting in failure to fulfill major role obligations at work, school, or home.
Continued opioid use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects

- Important social, occupational, or recreational activities are given up or reduced because of opioid use.

or exacerbated by opioids.
« *Tolerance, as defined by either:

Recurrent opioid use in situations in which it is physically hazardous.
Continued use despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused

- Need for markedly increased amounts of opioids to achieve intoxication or desired effect
« Markedly diminished effect with continued use of the same amount of an opioid

« *Withdrawal, as manifested by either:
« The characteristic opioid withdrawal syndrome

« The same (or a closely related) substance is taken to relieve or avoid withdrawal symptoms

“These criteria are not considered to be met for individuals taking opioids solely under appropriate medical supervision.
Adapted from: DSM-5 Criteria for Diagnosis of Opioid Use Disorder. https://www.asam.org/docs/default-source/education-docs/dsm-5-dx-

oud-8-28-2017.pdf
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physically dependent on opioids because otherwise it will
precipitate opioid withdrawal.

Duggirala R et al. Screening for and management of opioid use
disorder in older adults in primary care. Clin Geriatr Med.
2022;38:23. [PMID: 34794701]

The ASAM National Practice Guideline for the treatment of
opioid use disorder: 2020 focused update. ] Addict Med.
2020;14(2S Suppl 1):1. Erratum in: ] Addict Med. 2020;14:267.
[PMID: 32511106]

G. Weaning from Opioids

Opioid tapers may improve pain management and long-
term patient safety, but they are precarious times when
patients may be at higher risk for overdoses and mental
health crises. A retrospective cohort study of patients origi-
nally prescribed at least 50 MME found an increased
adjusted incident rate ratio (aIRR) of 1.28 for overdose
events in patients during tapering periods compared to
nontapering periods. Tapering was associated with an
increased aIRR of 1.74 for mental health crises compared
with nontapering periods.

The goals during opioid tapers are to work with the
patient to minimize symptoms and signs of withdrawal, and
to mitigate risk of overdose and mental health crises during
the wean. Common symptoms and signs of withdrawal
include anxiety, craving, tachycardia, vomiting, diarrhea, and
mydriasis.

Traditionally, a 10% decrease in opioid dosage per week
was considered reasonable. However, a slower wean of an
~10% decrease in opioid dosage per month may be better
tolerated and may result in an increased patient retention
in the taper. Providers should work with patients during
the taper to determine its speed; some tapers may take
months to years. Per the 2022 CDC guideline for opioid
prescribing, a more rapid taper should only be considered
if there is a life-threatening issue such as an impending
overdose. Additional psychosocial support should be
offered to the patient and nonopioid measures to manage
pain (eg, physical therapy, cognitive behavioral therapy,
adjuvant nonopioid analgesics) should be maximized dur-
ing the period of weaning.

Agnoli A et al. Association of dose tapering with overdose or
mental health crisis among patients prescribed long-term
opioids. JAMA. 2021;326:411. [PMID: 34342618]

Fishbain DA. Opioid tapering/detoxification protocols, a com-
pendium: narrative review. Pain Med. 2021;22:1676. [PMID:
33860319]

Moss C et al. Weaning from long-term opioid therapy. Clin
Obstet Gynecol. 2019;62:98. [PMID: 30601171]

Medications for Neuropathic Pain

When taking a patient’s history, pain descriptions such as
“burning” “shooting,” “pins and needles;” or “electricity”
and pain associated with numbness suggest neuropathic
pain. Studies are mixed regarding efficacy of opioids for
neuropathic pain. However, a number of nonopioid medi-
cations have been found to be effective in randomized trials
(Table 5-8). Successful management of neuropathic pain

often requires the use of more than one effective medica-
tion. Since these medications bind to receptors on a large
variety of neurons, they often have CNS side effects. These
side effects often limit reaching therapeutic doses and may
be the reason for higher numbers needed to treat (NNT
4-7) (Table 5-8) compared with NSAIDs (NNT 2-4).

The calcium channel a, ligands gabapentin and pre-
gabalin are first-line therapies for neuropathic pain.
Neither medication has significant medication interac-
tions. However, they can cause sedation, dizziness,
ataxia, and GI side effects. Both gabapentin and pregaba-
lin require dose adjustments in patients with kidney
dysfunction. Gabapentin should be started at low dos-
ages of 100-300 mg orally once daily and titrated upward
by 100-300 mg/day every 4-7 days by adding additional
doses throughout the day, with a typical effective dose of
1800-3600 mg/day in three divided doses. Pregabalin
should be started at 40-150 mg/day in two or three
divided doses. If necessary, the dose of pregabalin can be
titrated upward to 300-600 mg/day in two or three
divided doses. Both medications are relatively safe in
accidental overdose and may be preferred over tricyclic
antidepressants (TCAs) for a patient with a history of
heart failure or arrhythmia or if there is a risk of suicide.

The SNRIs duloxetine and venlafaxine also are first-line
treatments for neuropathic pain. Patients should be advised
to take duloxetine on a full stomach because nausea is a
common side effect. Duloxetine may provide increased ben-
efit for neuropathic pain up to a total daily dose of 120 mg,
beyond the 60-mg limit used for depression. Duloxetine
generally should not be combined with other serotonin or
norepinephrine uptake inhibitors, but it can be combined
with gabapentin or pregabalin. Lower doses of venlafaxine
have more serotonin than norepinephrine activity; there-
fore, higher doses may be required to treat neuropathic
pain. Because venlafaxine can cause hypertension and
induce ECG changes, patients with cardiovascular risk fac-
tors should be carefully monitored when starting this
medication. Desvenlafaxine, the active metabolite of venla-
faxine, also is available and may be tolerated better than
venlafaxine.

TCAs are another class of medications for neuropathic
pain that work through the norepinephrine and serotonin
pathways. Among the TCAs that are effective for neuro-
pathic pain, nortriptyline and desipramine are preferred
over amitriptyline because they cause less orthostatic
hypotension and have fewer anticholinergic effects. Start
with a low dosage (10-25 mg orally daily) and titrate
upward in 10-mg increments every 4 or 5 days aiming to
use the lowest effective dose and to titrate up to a maxi-
mum of no greater than 100 mg daily. It may take several
weeks for a TCA to have its full analgesic effect for neuro-
pathic pain. Because TCAs and SNRIs both work through
the serotonin and norepinephrine pathways, they generally
should not be coprescribed, particularly due to concerns
for the serotonin syndrome. Additionally, to avoid sero-
tonin syndrome, both TCAs and SNRIs should be avoided
in patients already on an SSRI for depression and/or anxiety.

Topical medications, such as lidocaine 5% patch and
capsaicin 8% patches, are considered second-line therapies.
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The lidocaine 5% patch is particularly effective in posther-
petic neuralgia and may be effective in other types of local-
ized neuropathic pain. Due to its relatively minimal adverse
effects, it is commonly used despite being considered sec-
ond line. Topical lidocaine 4% patches and cream are avail-
able over the counter.

Bussa M et al. Understanding peripheral neuropathic pain in
primary care: diagnosis and management. Eur Rev Med Phar-
macol Sci. 2021;25:1990. [PMID: 33660810]

Pedowitz EJ et al. Management of neuropathic pain in the geri-
atric population. Clin Geriatr Med. 2021;37:361. [PMID:
33858616]

Adjuvant Pain Medications & Treatments

While polypharmacy is generally avoided, it can be appro-
priate to combine lower doses of multiple pain medications
to avoid intolerable medication side effects of one or two
medications at higher doses.

For metastatic bone pain, the anti-inflammatory effect
of NSAIDs can be helpful. Furthermore, bisphosphonates
(such as pamidronate and zoledronic acid) and receptor
activator of NF-kappa-B ligand (RANKL) inhibitors (such
as denosumab) may relieve such bone pain, although they
are generally more useful for prevention of bone metasta-
ses than for analgesia.

Corticosteroids, such as dexamethasone, prednisone,
and methylprednisolone, can be helpful for patients with
headache due to increased intracranial pressure, pain from
spinal cord compression, metastatic bone pain, and neuro-
pathic pain due to invasion or infiltration of nerves by
tumor. Because of the side effects of long-term corticoste-
roid administration, they are most appropriate for short-
term use and in patients with end-stage disease. Low-dose
intravenous, oral, buccal, and nasal ketamine has been
used successfully for neuropathic and other pain syn-
dromes refractory to opioids, although research data are
limited.

Chapman EJ et al. Practice review: evidence-based and effective
management of pain in patients with advanced cancer. Palliat
Med. 2020;34:444. [PMID: 31980005]

PSYCHOLOGICAL, PHYSICAL, & INTEGRATIVE
THERAPIES

Psychological Therapy

Nonpharmacologic and noninterventional therapies are
valuable in treating pain. In fact, cognitive behavioral
therapy and physical or functional therapy have been
shown to be the most effective for management of chronic
pain. In multiple randomized, controlled studies, cognitive
behavioral therapy has been proven effective as a primary
evidence-based treatment for chronic pain. Because mood
and psychological issues play an important role in the
patient’s perception of and response to pain, psychother-
apy, support groups, prayer, and pastoral counseling also
can help in pain management. Depression and anxiety,
which may be instigated by chronic pain or may alter the
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response to pain, should be treated aggressively with anti-
depressants and anxiolytics.

Darnall BD et al. Comparison of a single-session pain manage-
ment skills intervention with a single-session health educa-
tion intervention and 8 sessions of cognitive behavioral
therapy in adults with chronic low back pain: a randomized
clinical trial. JAMA Netw Open. 2021;4:e2113401. [PMID:
34398206]

Hadley G et al. CBT and CFT for chronic pain. Curr Pain Head-
ache Rep. 2021;25:35. [PMID: 33791876]

Physical Therapy

Physical therapy is a mainstay of chronic pain management
and encompasses several modalities, including strength
training, manual therapy, and massage.

Physical therapy can be beneficial for a variety of types of
chronic pain. For musculoskeletal pain, hot or cold packs,
massage, and stretching (including traction) can be helpful.

Physical therapy is useful for neuropathic pain as well
as musculoskeletal pain. For example, if there is a cervical
radiculopathy, the position and posture of individual neck
muscles may exacerbate the narrowing of the neuroforam-
ina or nerves may become entrapped within hypertrophied
muscles, leading to neuropathic pain. Therefore, functional
rehabilitation through physical therapy may address mul-
tiple types of pain.

Physical therapy for management of low-back pain may
involve “core stabilization.” Bounded by the diaphragm and
the pelvic floor, the bodys “core” is composed of the
abdominal muscles and back and gluteal muscles. Exercises
can help stabilize the entirety of the core, so that the low
back does not need to exert as much effort for movement,
lifting, bending, etc. “Core stabilization” can thereby
decrease low-back pain.

Because physical therapy has minimal potential harms
associated with it, as opposed to pharmacologic or inter-
ventional approaches for pain management, it should be a
key component in management of both acute and chronic
pain. While physical therapy can be used on its own, it is
often preferable to engage in it as part of a multidisci-
plinary approach to pain management (which may include
psychological therapies).

Ferro Moura FK et al. Prescription of exercises for the treatment
of chronic pain along the continuum of nociplastic pain: a
systematic review with meta-analysis. Eur J Pain. 2021;25:51.
[PMID: 32976664]

Fritz JM et al. Physical therapy referral from primary care for
acute back pain with sciatica: a randomized controlled trial.
Ann Intern Med. 2021;174:8. [PMID: 33017565]

Owen PJ et al. Which specific modes of exercise training are
most effective for treating low back pain? Network meta-
analysis. Br ] Sports Med. 2020;54:1279. [PMID: 31666220]

Integrative Medicine Therapy

Integrative medicine therapies of acupuncture, chiroprac-
tic care, biofeedback, meditation, music therapy, guided
imagery, cognitive distraction, and framing may be helpful
in treating pain.
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SELECTED INTERVENTIONAL MODALITIES

FOR PAIN RELIEF

Pain management specialists are physicians who have
completed a residency in anesthesiology, physical medi-
cine and rehabilitation, neurology, internal medicine,
emergency medicine, or psychiatry followed by a fellow-
ship in pain management to learn medication manage-
ment and interventional techniques for acute, chronic,
and cancer pain. Interventional pain management modali-
ties performed by pain management specialists involve
neuromodulation of specific targets to alleviate pain. The
procedures they perform include percutaneous needle
injection of local anesthetics or corticosteroids, radiofre-
quency (thermal) lesioning, cryotherapy, chemical neu-
rolysis, or surgical implantation of intrathecal medication
delivery pump systems or neurostimulation devices.
While invasive procedures carry their own inherent risks
such as bleeding or infection, they can drastically reduce
or even obviate the need for conventional pharmacologic
therapies that may have side effects or be burdensome to
the individual.

For some patients, a nerve block, such as a celiac plexus
block for pain from pancreatic cancer, can provide substan-
tial relief. Intrathecal pumps may be most useful for
patients with severe pain responsive to opioids but who
require such large doses that systemic side effects (eg, seda-
tion, urinary retention, and constipation) become limiting.
In the palliative care setting, these pumps are appropriate
when life expectancy is long enough to justify the discom-
fort and cost of surgical implantation.

Clinicians do not need to know all the details of inter-
ventional pain procedures but should consider referring
their patients to pain management specialists if such proce-
dures may be beneficial. For example, a common question
is whether prolonged opioid therapy with its inherent risks
is better than an injection or an implanted device. Beyond
knowing the benefits and risks, fiscal considerations may
be key.

Table 5-11 and Table 5-12 list the procedures and the
agents typically used in interventional pain modalities.

INTRATHECAL DRUG DELIVERY SYSTEM
A. Indications

Intrathecal drug delivery therapy is indicated for patients
with both malignant and nonmalignant pain and has been
shown to be effective, cost-effective, and safe. It is gener-
ally accepted that intrathecal opioids have a 100- to 300-
fold efficacy compared with oral opioids; therefore, the
best candidates may be patients with good analgesic ben-
efit from opioids but burdensome side effects. Common
indications include cancer pain, chronic low-back pain (in
particular, post-laminectomy syndrome), complex
regional pain syndrome, and other causes of nociceptive
or neuropathic pain. In a randomized controlled trial
comparing intrathecal therapy with comprehensive medi-
cation management in cancer pain, intrathecal therapy
was shown to provide superior analgesia with fewer side
effects. Due to the cost of implanting the device as well as

Table 5-11. Interventional techniques for chronic pain
by anatomic location.

Neuraxial
Intrathecal
Epidural (caudal, lumbar, thoracic, cervical; interlaminar vs
transforaminal)
Paraneuraxial (planar blockade)
Paravertebral (intercostal)
Transversus abdominis plane/quadratus lumborum
Pectoralis and serratus anterior
Peripheral nerve (perineural blockade)
Brachial plexus and branches
Lumbar plexus and branches
Joints
Intra-articular injections
Joint denervation procedures
Sympathetic ganglion
Gasserian ganglion
Sphenopalatine ganglion
Cervical sympathetic blockade (stellate ganglion)
Lumbar sympathetic blockade
Celiac plexus
Superior hypogastric plexus
Ganglion impar
Continuous neuraxial drug delivery
Epidural (tunneled catheter, port)
Intrathecal (implanted intrathecal pump)
Neurostimulation
Dorsal column stimulation (spinal cord stimulation)
Dorsal root ganglion stimulation
Peripheral nerve or field stimulation

the recovery time needed from surgical implantation, it is
recommended that patients have a life expectancy of at
least 2-3 months.

B. Procedure

Intrathecal drug delivery systems consist of a pump with a
drug reservoir, typically implanted in the abdominal wall,
connected to a catheter that delivers medications into the
intrathecal space. Initial percutaneous trialing is indicated
for patients with noncancer or cancer pain; such percuta-
neous trialing may consist of either epidural or intrathecal
delivery of bolus or continuous medication to determine
efficacy and side effect profiles of planned therapeutic
agent(s). Some cancer patients may not undergo a trial to
avoid delaying final implantation. Subsequent implanta-
tion of an intrathecal drug delivery system involves two
incisions: one in the spine to accommodate the catheter
and anchor, and another in the lower abdominal region to
create a pocket to hold the pump. The catheter is tunneled
through the lower abdominal and flank subcutaneous tis-
sues to connect to the pump. Both trial and implantation
are typically performed under sedation with local anes-
thetic infiltration; spinal anesthesia delivered from the
pump itself can also be utilized for pump implantation.
Some patients may require general anesthesia to tolerate
the implantation procedure.
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Table 5-12. Agents used' in neuromodulatory
therapies.

Voltage-gated sodium channel blockade—local anesthetics
Lidocaine
Mepivacaine
Bupivacaine
Ropivacaine
Corticosteroids
Triamcinolone
Methylprednisolone
Dexamethasone
Opioids
Morphine
Hydromorphone
Fentanyl
Adjuvants
Clonidine
Dexmedetomidine
Others
Chemical neurolysis
Alcohol
Phenol
Thermal neurolysis
Radiofrequency ablation
Cryoanalgesia
Neurostimulation
Various patterns, frequency, amplitude, pulse width

'Injected or applied.
List is not comprehensive but includes most commonly used
agents.

C. Medications Used

According to the Polyanalgesic Conference Consensus
(PACC) guidelines for both malignant and nonmalignant
pain, first-line intrathecal delivery medications include
monotherapy with either morphine or ziconotide, a cal-
cium channel inhibitor. However, the PACC guidelines also
state that de facto practice includes combination therapy
with opioids (eg, fentanyl, hydromorphone) and local anes-
thetic (eg, bupivacaine) and may include other medications
(eg, baclofen or clonidine). Respiratory depression and
sedation are two of the most concerning side effects of
many intrathecal medications. Side effects of morphine
and fentanyl include nausea, edema, constipation, urinary
retention, and pruritus. While ziconotide is FDA-approved,
its use is limited due to side effects including myositis and
polyarthralgias as well as psychiatric and neurologic
adverse effects (it is contraindicated in patients with preex-
isting psychosis).

D. Advantages and Disadvantages

The main advantage of intrathecal delivery therapy is tar-
geted delivery of medication to the spinal cord with increased
efficacy and diminished side effects compared with systemic
analgesic medications. Intrathecal therapy has been found to
be effective with decreased side effects and improved analge-
sia in 80% of cancer patients. The increased efficacy is due to
the 100- to 300-fold increased concentration of intrathecal
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drug compared with systemic medication. However, intra-
thecal therapy requires regular pump refills and may be
complicated by infections, catheter or pump malfunctions
requiring surgical revision, or development of catheter tip
granulomas, potentially leading to inadequate analgesia or
neurologic deficits. Pump batteries may last from 5 years to
10 years depending on usage. Fatalities surrounding intra-
thecal therapy have been linked to respiratory depression;
patients must be monitored for respiratory depression or
sedation when initiating or increasing intrathecal therapeu-
tic agents. Some intrathecal pumps need to be emptied prior
to MRI; due to the magnetic forces of the MRI, the entirety
of the drug reservoir could inadvertently open. Therefore, it
is critical that the type of pump is known prior to placing the
patient and pump in an MRI machine. Additionally, antico-
agulants and NSAIDs need to be stopped prior to pump
implantation and need to be held briefly after the implanta-
tion as well; this temporary cessation imposes the risk of
potentially causing blood clots.

E. Alternatives

For patients with limited life expectancy, continuous epi-
dural drug delivery via an external pump or subcutaneous
port may be more appropriate. Systemic medications deliv-
ered orally, intravenously, topically, or even by a subcutane-
ous infusion (as in palliative care settings) are alternatives
to intrathecal therapy.

Abd-Elsayed A et al. Intrathecal drug delivery for chronic pain
syndromes: a review of considerations in practice manage-
ment. Pain Physician. 2020;23:E591. [PMID: 33185379]

De Andres ] et al. Intrathecal drug delivery: advances and appli-
cations in the management of chronic pain patient. Front Pain
Res (Lausanne). 2022;3:900566. [PMID: 35782225]

Perruchoud C et al. Management of cancer-related pain with
intrathecal drug delivery: a systematic review and meta-
analysis of clinical studies. Neuromodulation. 2022:51094.
[PMID: 35088743]

Sindt JE et al. Initiation of intrathecal drug delivery dramatically
reduces systemic opioid use in patients with advanced cancer.
Neuromodulation. 2020;23:978. [PMID: 32459393]

Spiegel MA et al. Evaluation of an intrathecal drug delivery pro-
tocol leads to rapid reduction of systemic opioids in the
oncological population. J Palliat Med. 2021;24:418. [PMID:
32640912]

SPINAL STIMULATION

A. Indications

Spinal stimulation targets neuropathic pain in the trunk
and limbs, such as failed back surgery syndrome, complex
regional pain syndrome, and radiculopathy. There is also
growing literature around its use for neuropathic pain
associated with cancer.

B. Procedure

Neurostimulation devices consist of an implantable pulse
generator typically placed in the flank or abdomen just
under the skin and an array of electrical contacts on small
cylindrical or paddle leads placed in the epidural space.
Neurostimulation devices transmit electrical pulses to the
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spinal cord or dorsal root ganglion to block pain transmis-
sion. Paddle leads require neurosurgical implantation with
laminotomy (and general anesthesia), while percutaneous
wire leads may be implanted under sedation. Patients
undergo a 3- to 7-day trial during which the leads are
attached to an external battery source and undergo pro-
gramming with different pulse waveforms to assess thera-
peutic efficacy prior to surgical implantation of permanent
leads and implantable pulse generator.

C. Frequencies Used

Traditional neurostimulation resulted in paresthesias that
were used to mask pain. It was presumed that these pares-
thesias were the result of stimulation of the dorsal column
axons. Recent studies have revealed that analgesia can be
obtained independent of paresthesias by altering a variety
of spinal cord stimulation parameters, including constant
high-frequency stimulation and burst high-frequency
stimulation. More recent double-blind, randomized, con-
trolled trials have revealed that both functional status and
pain scores could be significantly improved in spinal cord
stimulation systems that adapt the output to the patient’s
individual neural response in a closed loop fashion. For
more focal neuropathic pain conditions such as postop-
erative inguinal nerve injuries or thoracic post herpetic
neuralgias, stimulation of the dorsal root ganglion can
provide focal analgesia. These newer, more versatile sys-
tems deliver paresthesia-free analgesia with analgesic
response rates that have steadily increased from about 50%
with the traditional devices to about 80%. The newer
devices also have greater longevity, and most are MRI
compatible.

D. Advantages and Disadvantages

Spinal cord stimulation is a reversible technology that may
provide superior analgesic efficacy while eliminating the
need for systemic medications. Current literature suggests
spinal cord stimulation is efficacious in 80-90% of well-
selected patients, such as those with neuropathic low-back
pain due to post-laminectomy syndrome. In fact, spinal
cord stimulation has now advanced to a higher position in
the treatment continuum; it can be considered before using
long-term moderate doses of systemic opioids. On the
other hand, because it is a surgical procedure, it may be
associated with complications, such as infection, lead
migration, device malfunction, or neurologic deficits.
While MRIs were contraindicated with some older sys-
tems, most newer systems allow for limited MRI imaging.
Batteries may require daily charging but typically do not
require replacement for 5-10 years. Similar to intrathecal
pumps, anticoagulants and NSAIDs need to be stopped
prior to implantation of spinal cord stimulation devices
because of the potential risks (eg, bleeding). The implant-
ing surgeon, prescribing physician, and patient need to
discuss the benefits and risks before proceeding.

E. Alternatives

In addition to medication management for pain, two neu-
romodulatory techniques may serve as alternatives

to dorsal horn and dorsal root ganglion stimulation.
Peripheral nerve stimulation is an emerging technology; it
targets peripheral nerves using a similar system of a lead
connected to a pulse generator. It may be most appropriate
when there is a very specific neurologic target. Transcuta-
neous electrical nerve stimulators (TENS) and systemic
pharmacologic therapies are alternatives.

Barpujari A et al. Retrospective analysis on the effect of spinal
cord stimulation on opioid consumption. Pain Manag.
2021;11:123. [PMID: 33350351]

Deer TR et al. A systematic literature review of spine neuro-
stimulation therapies for the treatment of pain. Pain Med.
2020;21:1421. [PMID: 32034422]

Hofmeister M et al. Effectiveness of neurostimulation technolo-
gies for the management of chronic pain: a systematic review.
Neuromodulation. 2020;23:150. [PMID: 31310417]

Mekhail N et al. Long-term safety and efficacy of closed-loop
spinal cord stimulation to treat chronic back and leg pain
(Evoke): a double-blind, randomised, controlled trial. Lancet
Neurol. 2020;19:123. [PMID: 31870766]

Moisset X et al. Neurostimulation methods in the treatment of
chronic pain. J Neural Transm (Vienna). 2020;127:673.
[PMID: 31637517]

CELIAC PLEXUS BLOCK & NEUROLYSIS
A. Indications

A celiac plexus block refers to injection of a long-acting
anesthetic (eg, bupivacaine) with or without a corticoste-
roid (eg, methylprednisolone); with steroids, the block can
provide relief for a few weeks to months. Celiac plexus
neurolysis involves injection of a neurolytic agent (eg, alco-
hol or phenol); it may provide pain relief more consistently
for 2-6 months. The most common indication is pancre-
atic cancer pain, but it can be used for pain from other
malignancies (eg, stomach, liver, spleen, kidney, and GI
tract) or from chronic pancreatitis. Multiple randomized
controlled trials and meta-analyses have shown superiority
of celiac plexus neurolysis to medication management for
pancreatic cancer, but evidence of its efficacy for chronic
pancreatitis is more mixed.

B. Procedure

The most common approach is a percutaneous posterior
approach under fluoroscopy guidance, with bilateral nee-
dles targeted to the celiac plexus at the level of T12-LI.
Alternatively, ultrasound, CT, or endoscopic guidance can
be used. Minimal sedation is required for the percutaneous
approaches, while heavy sedation or general anesthesia
may be required for endoscopic guidance.

C. Medications Used

Chemical neurolysis with alcohol or phenol is used to
extend the duration of the analgesia to 2 or more months
compared to a block with local anesthetic (eg, bupivacaine)
and corticosteroid (eg, methylprednisolone), which pro-
duces an analgesic duration of weeks to months. For
chemical neurolysis, ethanol is used most often because it
does not require compounding, and importantly has a
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lower chance of permanent neurologic damage compared
with phenol; however, it is more painful on injection.

D. Advantages and Disadvantages

The primary advantage is improved analgesia without need
for systemic medications and their untoward effects. Neu-
rolytic celiac plexus blockade is effective in 70-80% of
patients. Common side effects of celiac plexus interven-
tions include transient hypotension and transient diarrhea.
Transient or permanent spinal cord damage is rare
(0-0.2%), although there is an increased risk of its occur-
rence with plexus (chemical) neurolysis compared with
plexus (anesthetic) block.

E. Alternatives

Standard pain management is with oral or transdermal
systemic analgesic (eg, opioid) medication. Intrathecal
therapy also is an alternative, especially for cancer pain.

Filippiadis DK et al. Percutaneous neurolysis for pain manage-
ment in oncological patients. Cardiovasc Intervent Radiol.
2019;42:791. [PMID: 30783779]

Lau J et al. Interventional anesthesia and palliative care collabo-
ration to manage cancer pain: a narrative review. Can J
Anaesth. 2020;67:235. [PMID: 31571119]

Urits I et al. A comprehensive review of the celiac plexus block
for the management of chronic abdominal pain. Curr Pain
Headache Rep. 2020;24:42. [PMID: 32529305]

EPIDURAL CORTICOSTEROID INJECTION

A. Indications

Epidural corticosteroid injections are indicated for patients
with chronic neck pain, low-back pain, and radicular pain
resulting from central or neuroforaminal stenosis in the cervi-
cal, thoracic, or lumbosacral region. Both central and neuro-
foraminal stenosis may be caused by degenerative disk disease,
disk herniation, or facet arthropathy. Epidural corticosteroid
injections are relatively safe and are appropriate after conser-
vative measures, such as physical therapy and analgesic medi-
cations, have been tried and found unsuccessful.

B. Procedure

Fluoroscopy is typically used to assist with visualizing the
bony landmarks; either an interlaminar or a transforaminal
approach can be used. Interlaminar access is obtained by
placing a needle between the lamina of adjacent vertebral
levels, whereas transforaminal access is obtained by inserting
a needle through the neuroforamen to access the epidural
space. These needle insertion procedures can be performed
with topical local anesthetic or with minimal sedation.

C. Medications Used

Typically, a particulate corticosteroid such as methylpred-
nisolone is used alone or in combination with a local anes-
thetic. For the transforaminal approach, where vascular
access is more of a concern, a nonparticulate corticosteroid
such as dexamethasone may be preferred.
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D. Advantages and Disadvantages

Epidural corticosteroid injections are advantageous for
patients who have not responded to conservative therapy,
are not surgical candidates, or do not want surgery. The
best evidence of the effectiveness of epidural corticosteroid
injections is the short-term improvement of radiculopathy
in both the lumbar and cervical regions. In a Cochrane
analysis, side effects were noted in 10-24% of surgical cases
but no side effects were reported for any conservative treat-
ments. Disadvantages include possible postdural puncture
headache, transient weakness, and, rarely, permanent neu-
rologic deficits. Patients who are receiving systemic antico-
agulation may need to hold their anticoagulants before
receiving corticosteroid injections, which could increase
their risk of cardiovascular events; these cases should be
discussed with the clinician managing the anticoagulation
prior to performing any epidural corticosteroid injections.

E. Alternatives

Alternatives include conservative therapy, such as oral
analgesic medication management, physical therapy, pain
psychology, acupuncture, and surgery.

Verheijen EJA et al. Epidural steroid compared to placebo injec-
tion in sciatica: a systematic review and meta-analysis. Eur
Spine J. 2021;30:3255. [PMID: 33974132]

Yang S et al. Epidural steroid injection versus conservative treat-
ment for patients with lumbosacral radicular pain. Medicine
(Baltimore). 2020;99:e21283. [PMID: 32791709]

When to Refer

Patients should be referred to pain management specialists
if they have:

o Pain that does not respond to opioids at typical doses or
the opioids cause major adverse effects at typical doses.

o Pain that cannot be controlled expeditiously or safely by
other clinicians.

o Neuropathic pain that does not respond to first-line
treatments.

o Complex medication management that uses buprenor-
phine or methadone.

« Severe pain from malignancy, including primary disease
(eg, pancreatic cancer) or metastatic disease (eg, bony
metastases).

When to Admit

o Severe exacerbation of pain not responsive to previous
stable oral opioids given around-the-clock plus break-
through doses.

o Pain that is so severe that it cannot be controlled at
home.

« Uncontrollable side effects from opioids, including nau-
sea, vomiting, myoclonus, and altered mental status.

o Need for a surgical procedure, such as implantation of
an intrathecal drug delivery pump or neurostimulation
device.
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Dermatologic diseases are diagnosed by the types of lesions
they cause. Identify the morphology of the lesion(s) to
establish a differential diagnosis (Table 6-1), and obtain
the elements of the history, physical examination, and
appropriate laboratory tests to confirm the diagnosis. Spe-
cific clinical situations, such as an immunocompromised
or critically ill patient, lead to different diagnostic
considerations.

PRINCIPLES OF DERMATOLOGIC THERAPY

Frequently Used Treatment Measures
A. Bathing

Soap should be used only in the axillae and groin and on the
feet by persons with dry or inflamed skin. Soaking in water
for 10-15 minutes before applying topical corticosteroids or
emollient enhances their efficacy (Soak and Smear).

B. Topical Therapy

Nondermatologists should become familiar with a repre-
sentative agent in each category for each indication
(eg, topical corticosteroid, topical retinoid, etc).

1. Corticosteroids—Topical corticosteroid creams, lotions,
ointments, gels, foams, and sprays are presented in
Table 6-2. Topical corticosteroids are divided into classes
based on potency. Agents within the same class are equiva-
lent therapies; however, prices of topical corticosteroids
vary dramatically. For a given agent, higher lipophilicity
(greasiness) corresponds with increased potency; for
example, triamcinolone 0.1% ointment is more potent than
triamcinolone 0.1% cream which in turn is more potent
than triamcinolone 0.1% lotion. The potency of a topical
corticosteroid may be dramatically increased by occlusion
(covering with a water-impermeable barrier) for at least
4 hours. Depending on the location of the skin condition,
gloves, plastic wrap, moist pajamas covered by dry pajamas
(wet wraps), or plastic occlusive suits for patients can be
used. Caution should be used in applying topical cortico-
steroids to areas of thin skin (face, genitals, skin folds).
Topical corticosteroid use on the eyelids may result in
glaucoma or cataracts. The clinician may estimate the

Dermatologic Disorders
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amount of topical corticosteroid needed by using the “rule
of nines” (as in burn evaluation; see Figure 39-2). Approxi-
mately 20-30 g is needed to cover the entire body surface
of an adult. Systemic absorption does occur with topical
corticosteroids, but complications of systemic corticoste-
roids are rare.

2. Emollients for dry skin (“moisturizers”)—Dry skin is a
result of abnormal function of the epidermis. Emollients
restore the epidermis by promoting keratinocyte differen-
tiation and by producing innate antimicrobials; some
restore skin barrier lipids, including ceramides. Ointments
and creams, rather than lotion, are the best moisturizers.
Emollients are most effective when applied to wet skin. If
the skin is too greasy after application, pat dry with a damp
towel. Plain petrolatum is allergen-free and can be used if
allergic contact dermatitis to topical products is suspected.
The scaly appearance of dry skin may be improved by
emollients with concomitant use of keratolytics including
urea, lactic acid, or glycolic acid-containing products pro-
vided no inflammation (erythema or pruritus) is present.

3. Drying agents for weepy dermatoses—If the skin is
weepy from infection or inflammation, drying agents may
be beneficial. The best drying agent is water applied as
repeated compresses for 15-30 minutes, alone or with alu-
minum salts (Burow solution, Domeboro tablets).

4. Topical antipruritics—Lotions that contain 0.5% each of
camphor and menthol (Sarna) or pramoxine hydrochlo-
ride 1% (with or without 0.5% menthol, eg, Prax, PrameGel,
Aveeno Anti-Itch lotion) are effective antipruritic agents.
Hydrocortisone, 1% or 2.5%, may be incorporated for its
anti-inflammatory effect (Pramosone cream, lotion, or
ointment). Doxepin cream 5% reduces pruritus but may
cause drowsiness. Pramoxine and doxepin are most effec-
tive when applied with topical corticosteroids. Topical
capsaicin and lidocaine can be effective in some forms of
neuropathic itch.

C. Systemic Antipruritic Drugs

1. Antihistamines and antidepressants—H -blockers
are the agents of choice for pruritus due to histamine,
such as urticaria. Otherwise, they appear to benefit itchy
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Table 6-1. Morphologic categorization of skin lesions and diseases.

Pigmented

Scaly

Vesicular

Weepy or encrusted

Pustular

Figurate (“shaped”) erythema

Bullous

Papular

Pruritus’

Nodular, cystic
Photodermatitis
Morbilliform
Erosive

Ulcerated

Freckle, lentigo, seborrheic keratosis, nevus, blue nevus, halo nevus, atypical nevus, melanoma, actinic
keratoses, Bowen disease, Paget disease

Psoriasis, dermatitis (atopic, stasis, seborrheic, chronic allergic contact or irritant contact), xerosis (dry skin),
lichen simplex chronicus, tinea pedis/cruris/corporis, tinea versicolor, secondary syphilis, pityriasis rosea,
discoid lupus erythematosus, exfoliative dermatitis, drug eruption

Herpes simplex, varicella, herpes zoster, pompholyx (vesicular dermatitis of palms and soles), vesicular tinea,
autoeczematization, dermatitis herpetiformis, miliaria crystallina, scabies, photosensitivity, acute contact
allergic dermatitis, drug eruption

Impetigo, acute contact allergic dermatitis, any vesicular dermatitis

Acne vulgaris, acne rosacea, folliculitis, candidiasis, miliaria pustulosa, pustular psoriasis, any vesicular
dermatitis, drug eruption

Urticaria, erythema multiforme, erythema migrans, cellulitis, erysipelas, erysipeloid, arthropod bites

Impetigo, blistering dactylitis, pemphigus, pemphigoid, porphyria cutanea tarda, drug eruptions, erythema
multiforme, toxic epidermal necrolysis

Hyperkeratotic: warts, corns, seborrheic keratoses

Purple-violet: lichen planus, drug eruptions, Kaposi sarcoma, lymphoma cutis, Sweet syndrome
Flesh-colored, umbilicated: molluscum contagiosum

Pearly: basal cell carcinoma, intradermal nevi

Small, red, inflammatory: acne, rosacea, miliaria rubra, candidiasis, scabies, folliculitis

Xerosis, scabies, pediculosis, lichen planus, lichen simplex chronicus, bites, systemic causes, anogenital
pruritus

Erythema nodosum, furuncle, cystic acne, follicular (epidermal) inclusion cyst, metastatic tumor to skin
Drug eruption, polymorphic light eruption, lupus erythematosus

Drug eruption, viral infection, secondary syphilis

Any vesicular dermatitis, impetigo, aphthae, lichen planus, erythema multiforme, intertrigo

Decubiti, herpes simplex, skin cancers, parasitic infections, syphilis (chancre), chancroid, vasculitis, stasis,
arterial disease, pyoderma gangrenosum

'Not a morphologic class but included because it is one of the most common dermatologic presentations.

Table 6-2. Useful topical dermatologic therapeutic agents.'

Formulations,
Strengths

Agent

Frequency of
Application

Potency

Class Common Indications Comments

Corticosteroids (Listed in Order of Increasing Potency)

Hydrocortisone Cream 1% Twice daily Low Seborrheic dermatitis Not the same as valerate or
acetate Ointment 1% Pruritus ani hydrocortisone butyrate
Solution 1% Intertrigo Not for poison oak OTC lotion
(Aquanil HC), OTC solution
(Scalpicin)
Cream 2.5% As for 1% hydrocortisone  Perhaps better for pruritus ani
Ointment 2.5% Not clearly better than 1%
More expensive
Not OTC
Alclometasone Cream 0.05% Twice daily Low As for hydrocortisone More efficacious than
dipropionate Ointment 0.05% hydrocortisone
(Aclovate) Perhaps causes less atrophy
Desonide Cream 0.05% Twice daily Low As for hydrocortisone More efficacious than
Ointment 0.05% For lesions on face or hydrocortisone

Lotion 0.05%

body folds resistant to
hydrocortisone

Can cause rosacea or atrophy
Not fluorinated

(continued)
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Table 6-2. Useful topical dermatologic therapeutic agents.! (continued)

Agent

Clocortolone
(Cloderm)

Prednicarbate
(Dermatop)

Triamcinolone
acetonide

Fluocinolone
acetonide

Mometasone furoate
(Elocon)

Desoximetasone

Diflorasone diacetate

Fluocinonide (Lidex)

Betamethasone
dipropionate
(Diprolene)

Clobetasol propio-
nate (Temovate)

Formulations,
Strengths

Cream 0.1%

Emollient cream 0.1%
Ointment 0.1%

Cream 0.1%
QOintment 0.1%
Lotion 0.1%

Cream 0.025%
Ointment 0.025%

Cream 0.025%
Ointment 0.025%

Solution 0.01%

Cream 0.1%
Ointment 0.1%
Lotion 0.1%

Cream 0.05%
Cream 0.25%
Gel 0.05%
QOintment 0.25%

Cream 0.05%
QOintment 0.05%

Cream 0.05%
Gel 0.05%
QOintment 0.05%
Solution 0.05%

Cream 0.05%
Ointment 0.05%
Lotion 0.05%

Cream 0.05%
Ointment 0.05%
Lotion 0.05%

Frequency of
Application

Three times
daily

Twice daily

Twice daily

Twice daily

Twice daily

Twice daily
Once daily

Twice daily

Twice daily

Twice daily

Twice daily

Twice daily

Potency
Class

Medium

Medium

Medium

Medium

Medium

Medium

Medium

High

High

High

Ultra-high

Ultra-high

Common Indications

Contact dermatitis
Atopic dermatitis

As for triamcinolone

Eczema on extensor
areas

Used for psoriasis with
tar

Seborrheic dermatitis
and psoriasis on scalp

As for 0.1% strength

As for triamcinolone

As for triamcinolone

As for triamcinolone

As for triamcinolone

Nummular dermatitis

Allergic contact
dermatitis

Lichen simplex chronicus

As for betamethasone
Gel useful for poison oak

For lesions resistant to
high-potency
corticosteroids

Lichen planus

Insect bites

As for betamethasone
dipropionate

Comments

Does not cross-react with other
corticosteroids chemically
and can be used in patients
allergic to other
corticosteroids

May cause less atrophy
No generic formulations
Preservative-free

Caution in body folds, face

Economical in 0.5-Ib and 1-Ib
sizes for treatment of large
body surfaces

Economical as solution for scalp

Possibly less efficacy and few
advantages over 0.1%
formulation

Often used inappropriately on
the face or on children
Not fluorinated

Comparable potency to
fluocinonide

Suggested for use when allergic
contact dermatitis to topical
corticosteroid is suspected;
ointment useful when
allergic contact dermatitis to
propylene glycol is suspected

Economical generics

Lidex cream can cause stinging
on eczema

Lidex emollient cream preferred

Economical generics available

Somewhat more potent than
diflorasone

Limited to 2 continuous weeks
of use

Limited to 50 g or less per week

Cream may cause stinging; use
“emollient cream”
formulation

Generic available

(continued)
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Table 6-2. Useful topical dermatologic therapeutic agents. (continued)

Formulations, Frequency of Potency
Agent Strengths Application Class Common Indications Comments
Halobetasol propio-  Cream 0.05% Twice daily Ultra-high  As for clobetasol Same restrictions as clobetasol
nate (Ultravate) Ointment 0.05% Cream does not cause stinging
Compatible with calcipotriene
(Dovonex)
Flurandrenolide Tape: $857.28/24” Every 12 hours  Ultra-high  Lichen simplex Tape version protects the skin
(Cordran) x 3” roll chronicus and prevents scratching
Lotion 0.05%
Nonsteroidal Anti-inflammatory Agents (Listed Alphabetically)
Crisaborole (Eucrisa) ~ Ointment 2% Twice daily N/A Atopic dermatitis Steroid substitute not causing
atrophy or striae
May sting or burn on initial
application
Pimecrolimus® Cream 1% Twice daily N/A Atopic dermatitis Steroid substitute not causing
(Elidel) atrophy or striae
Tacrolimus? Ointment 0.1% Twice daily N/A Atopic dermatitis Steroid substitute not causing
(Protopic) Ointment 0.03% atrophy or striae
Burns in > 40% of patients with
eczema

May cause flushing with
ingestion of alcohol

Antibiotics (for Acne) (Listed Alphabetically)

Clindamycin Solution 1% Twice daily N/A Mild papular acne Lotion is less drying than
phosphate Gel 1% solution, gel, or pledgets for
Lotion 1% patients with sensitive skin
Pledget 1% Recommend use with benzoyl

peroxide to avoid antibiotic
resistance from monotherapy

Clindamycin/Benzoyl ~ Gel Twice daily N/A As for benzamycin No generic
peroxide More effective than either
(BenzaClin) agent alone
Dapsone Gel 5% Once daily N/A Mild papulopustular More expensive, well tolerated
acne Recommend use with benzoyl

peroxide to avoid antibiotic
resistance from monotherapy

Erythromycin Solution 2% Twice daily N/A As for clindamycin Many different manufacturers
Gel 2% Economical
Pledget 2% Recommend use with benzoyl

peroxide to avoid antibiotic
resistance from monotherapy

Erythromycin/ Gel Twice daily N/A As for clindamycin No generic
Benzoyl peroxide Can help treat More expensive
(Benzamycin) comedonal acne More effective than other

topical antibiotics
Main jar requires refrigeration

Minocycline Foam: 4% Once daily N/A As for clindamycin No generic
More expensive
May cause skin yellowing
(temporary, washes off)

Antibiotics (for Impetigo)

Mupirocin Qintment 2% Three times N/A Impetigo, folliculitis Because of cost, use limited to
(Bactroban) Cream 2% daily tiny areas of impetigo
Used in the nose twice daily for
5 days to reduce
staphylococcal carriage

(continued)
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Table 6-2. Useful topical dermatologic therapeutic agents. (continued)

Formulations, Frequency of Potency
Agent Strengths Application Class Common Indications
Retapamulin Ointment 1% Twice daily N/A Impetigo
(Altabax)
Ozenoxacin (Ozanex) Cream 1% Twice daily (5 N/A Impetigo
days)

Comments

For Staphylococcus aureus or
Streptococcus pyogenes
infection

Typically reserved for mupirocin-
resistant infections

Topical fluoroquinolone
Activity against MRSA

Antifungals: Imidazoles (Listed Alphabetically)

Clotrimazole Cream 1%: OTC Twice daily N/A Dermatophyte and Can-
Solution 1% dida infections
Econazole Cream 1% Once daily N/A As for clotrimazole
(Spectazole)
Ketoconazole Cream 2% g Once daily N/A As for clotrimazole
(Nizoral)
Miconazole Cream 2%: OTC Twice daily N/A As for clotrimazole
Oxiconazole (Oxistat) Cream 1% Twice daily N/A As for clotrimazole
Lotion 1%
Sertaconazole Cream 2% Twice daily N/A Refractory tinea pedis
(Ertaczo)
Sulconazole Cream 1% Twice daily N/A As for clotrimazole
(Exelderm) Solution 1%

Other Antifungals (Listed Alphabetically)

Available OTC
Inexpensive generic cream
available

Somewhat more effective than
clotrimazole and miconazole

Somewhat more effective than
clotrimazole and miconazole

As for clotrimazole

By prescription
More expensive
No generic

Somewhat more effective than
clotrimazole and miconazole

Butenafine (Mentax) Cream 1%: OTC Once daily N/A Dermatophytes
Ciclopirox (Loprox) Cream 0.77% Twice daily N/A As for clotrimazole
(Penlac) Lotion 0.77%
Solution 8%
Efinaconazole Solution 10% Once daily for N/A Onychomycosis
(Jublia) 48 weeks
Naftifine (Naftin) Cream 1% Once daily N/A Dermatophytes
Gel 1%
Tavaborole (Kerydin) ~ Solution 5% Once daily for N/A Onychomycosis
48 weeks
Terbinafine (Lamisil)  Cream 1%: OTC Once daily N/A Dermatophytes

Antipruritics (Listed Alphabetically)

Fast response; high cure rate;
expensive
Available OTC

No generic
Somewhat more effective than
clotrimazole and miconazole

No generic; more effective than
ciclopirox for nail disease

No generic
Somewhat more effective than
clotrimazole and miconazole

No generic available

Fast clinical response
0oTC

Camphor/menthol Lotion 0.5%/0.5% Two to three N/A Mild eczema, xerosis,
(Sarna) times daily mild contact
dermatitis
Capsaicin (various) Cream 0.025% Three to four N/A Topical antipruritic, best
Cream 0.075% times daily used for neuropathic
itching
Doxepin (Zonalon) Cream 5% Four times daily ~ N/A Topical antipruritic, best

used in combination
with appropriate
topical corticosteroid
to enhance efficacy

Burning/stinging with initial
application that subsides
with consistent ongoing use

Can cause sedation

(continued)



DERMATOLOGIC DISORDERS

CMDT 2024

Table 6-2. Useful topical dermatologic therapeutic agents. (continued)

Formulations,
Strengths

Frequency of

Agent Application

Pramoxine hydro- Lotion 1% OTC

chloride (Prax)

Four times daily ~ N/A

Potency
Class Common Indications

Comments

OTC formulations (Prax, Aveeno
Anti-ltch Cream or Lotion;
Itch-X Gel)

By prescription mixed with 1%
or 2% hydrocortisone

Dry skin, varicella, mild
eczema, pruritus ani

'For a given agent, higher lipophilicity (greasiness) corresponds with increased potency; for example, triamcinolone 0.1% ointment is more
potent than triamcinolone 0.1% cream, which in turn is more potent than triamcinolone 0.1% lotion.

“Topical tacrolimus and pimecrolimus should be used only when other topical treatments are ineffective. Treatment should be limited to
an area and duration be as brief as possible. Use of these agents should be avoided in persons with known immunosuppression, HIV infec-
tion, bone marrow and organ transplantation, or lymphoma; those at high risk for lymphoma; and those with a history of lymphoma.
MRSA, methicillin-resistant Staphylococcus aureus; N/A, not applicable; OTC, over-the-counter.

patients only by their sedating effects. Hydroxyzine 25-50 mg
orally at night is a typical dose. Sedating and nonsedating
antihistamines are of limited value for the treatment of
pruritus associated with inflammatory skin disease. Prefer-
able agents include antidepressants (such as doxepin, mir-
tazapine, and paroxetine) and agents that act directly on
the neurons that perceive or modulate pruritus (such as
gabapentin, pregabalin, and duloxetine).

2. Systemic corticosteroids—See Chapter 28.

Axon E et al. Safety of topical corticosteroids in atopic eczema:
an umbrella review. BMJ Open. 2021;11:e046476. [PMID:
34233978]

Lax SJ et al. Strategies for using topical corticosteroids in chil-
dren and adults with eczema. Cochrane Database Syst Rev.
2022;3:CD013356. [PMID: 35275399]

Stacey SK et al. Topical corticosteroids: choice and application.
Am Fam Physician. 2021;103:337. [PMID: 33719380]

Sunscreens

Protection from UV light reduces the incidence of sunburn,
actinic keratoses, melanoma, and some nonmelanoma skin
cancers when initiated at any age and in any skin type. The
best protection is shade, but protective clothing, avoidance
of direct sun exposure during the peak hours of the day, and
daily use of sunscreens are important.

A broad-spectrum (protection against UVA and UVB)
sunscreen should be used daily with a sun protective factor
(SPF) of at least 30. Clinicians should reinforce regular sun-
screen use and reapplication every few hours or more depend-
ing on exercise level and exposure to water. Sunscreens with
protection against UVA as well as UVB are helpful in manag-
ing photosensitivity disorders. Health implications of sys-
temic absorption of chemical sunscreens are unknown.

Guan LL et al. Sunscreens and photoaging: a review of current
literature. Am ] Clin Dermatol. 2021;22:819. [PMID:
34387824]

Lyons AB et al. Photoprotection beyond ultraviolet radiation: a
review of tinted sunscreens. ] Am Acad Dermatol.
2021;84:1393. [PMID: 32335182]

Matta MK et al. Effect of sunscreen application on plasma con-
centration of sunscreen active ingredients: a randomized
clinical trial. JAMA. 2020;323:256. [PMID: 31961417]

Complications of Topical
Dermatologic Therapy

Complications of topical therapy include allergy, irritation,
and other side effects. Reactions may result from the active or
inactive ingredients, including fragrances and preservatives.

A. Allergy

Of the topical antibiotics, neomycin and bacitracin have
the greatest potential for sensitization. Diphenhydramine,
benzocaine, vitamin E, aromatic oils, preservatives, fra-
grances, tea tree oil, and even topical corticosteroids can
cause allergic contact dermatitis.

B. Irritation

Preparations of tretinoin, benzoyl peroxide, and other acne
medications should be applied sparingly to the skin.

C. Other Side Effects

Topical corticosteroids may induce acne-like lesions on the
face (steroid rosacea) and atrophic striae in body folds.

deGroot A. Allergic contact dermatitis from topical drugs: an
overview. Dermatitis. 2021;32:197. [PMID: 34415695]

NEOPLASTIC LESIONS
PIGMENTED NEOPLASMS

BENIGN PIGMENTED LESIONS

1. Melanocytic Nevi (Normal Moles)

In general, a benign mole is a small (less than 6 mm) mac-
ule or papule with a well-defined border and homogeneous
beige or pink to dark brown pigment. They represent
benign melanocytic growths.
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Figure 6-1. Benign, compound nevus on the back.
(Reproduced with permission from Richard P. Usatine, MD,
in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H. The
Color Atlas of Family Medicine, 2nd ed. McGraw-Hill, 2013.)

Moles have a typical natural history. Early in life, moles
often appear as flat, small, brown lesions and are termed
“junctional nevi” because the nevus cells are at the junction
of the epidermis and dermis. Over time, these moles
enlarge and often become raised, reflecting the appearance
of a dermal component, giving rise to “‘compound nevi”
(Figure 6-1). Moles may darken and grow during preg-
nancy. As White patients enter their eighth decade, most
moles have lost their junctional component and dark pig-
mentation as a result of normal senescence. At every stage
of life, normal moles should be well demarcated, symmet-
ric, and uniform in contour and color. Regular mole
screening is not an evidence-based recommendation for all
adults, although rates of screening continue to rise.

Ko E et al. Pigmented lesions. Dermatol Clin. 2020;38:485.
[PMID: 32892857]

Yeh I. New and evolving concepts of melanocytic nevi and mela-
nocytomas. Mod Pathol. 2020;33:1. [PMID: 31659277]

2. Atypical Nevi

The term “atypical nevus” or “atypical mole” has sup-
planted “dysplastic nevus” The diagnosis of atypical moles
is made clinically, not histologically. Moles should be
removed only if they are suspected to be melanomas.
Dermoscopy by a trained clinician may be a useful tool in
the evaluation of atypical nevi. Clinically, these moles are
large (6 mm or more in diameter), with an ill-defined,
irregular border and irregularly distributed pigmentation
(Figure 6-2). An estimated 5-10% of the White population
in the United States has one or more atypical nevi, for
which recreational sun exposure is a primary risk. There is
an increased risk of melanoma in patients with 50 or more
nevi with one or more atypical moles and one mole
8 mm or larger and patients with any number of definitely
atypical moles. These patients should be educated in how
to recognize changes in moles and be monitored every
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Figure 6-2. Atypical (dysplastic) nevus on the chest.
Note irregular border and variegation in color.
(Reproduced with permission from Richard P. Usatine, MD,
in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H. The
Color Atlas of Family Medicine, 2nd ed. McGraw-Hill, 2013.)

6-12 months by a clinician. Kindreds with familial mela-
noma (numerous atypical nevi and a family history of two
first-degree relatives with melanoma) require closer atten-
tion since their risk of developing single or multiple mela-
nomas approaches 50% by age 50.

Elder DE et al. The 2018 World Health Organization Classifica-
tion of cutaneous, mucosal, and uveal melanoma: detailed
analysis of 9 distinct subtypes defined by their evolutionary
pathway. Arch Pathol Lab Med. 2020;144:500. [PMID:
32057276]

Lohman ME et al. The utility of PRAME staining in identifying
malignant transformation of melanocytic nevi. J Cutan
Pathol. 2021;48:856. [PMID: 33433032]

3. Blue Nevi

Blue nevi are small, slightly elevated, blue-black lesions
(Figure 6-3) that favor the dorsal hands. They are common
in persons of Asian descent and may be single or multiple.
If the lesion has remained unchanged for years, it may be
considered benign, since malignant blue nevi are rare.
Blue-black papules and nodules that are new or growing
must be evaluated to rule out nodular melanoma.

4. Freckles & Lentigines

Freckles (ephelides) and lentigines are flat brown macules,
typically between 3 mm and 5 mm in diameter. Freckles
first appear in young children, darken with UV exposure,
and fade with cessation of sun exposure. They are deter-
mined by genetic factors. In adults, lentigines gradually
appear in sun-exposed areas, particularly the face, dorsal
hands, upper back, and upper chest, starting in the fourth
to fifth decade of life, and are associated with photoaging
as well as estrogen and progesterone use. They may have a
very irregular border (ink spot lentigines). They do not
fade with cessation of sun exposure. They should be



DERMATOLOGIC DISORDERS

A Figure 6-3. Blue nevus on the left cheek, a darkly
pigmented blue-black macule with some resemblance
to a melanoma due to its dark pigmentation.
(Reproduced with permission from Richard P. Usatine, MD,
in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J.
The Color Atlas of Family Medicine. McGraw-Hill, 2009.)

evaluated like all pigmented lesions: if the pigmentation is
homogeneous and they are symmetric and flat, they are
most likely benign. They can be treated with topical reti-
noids such as 0.1% tretinoin or 0.1% adapalene, hydroqui-
none, laser/light therapy, or cryotherapy.

5. Seborrheic Keratoses

Seborrheic keratoses are benign papules and plaques, beige
to brown or even black, 3-20 mm in diameter, with a vel-
vety or warty surface. They appear to be stuck or pasted
onto the skin (Figure 6-4). They are extremely common—
especially in older adults—and may be mistaken for mela-
nomas or other types of cutaneous neoplasms. No treatment
is needed. They may be frozen with liquid nitrogen or
curetted if itchy or inflamed but usually recur after
treatment.

Sun MD et al. Advances in the etiology, detection, and clinical
management of seborrheic keratoses. Dermatology. 2022;
238:205. [PMID: 34311463]
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A Figure 6-4. Seborrheic keratosis with light pigmen-
tation, with waxy, dry, “stuck-on,” appearance.
(Reproduced with permission from Richard P. Usatine, MD,
in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H. The
Color Atlas of Family Medicine, 2nd ed. McGraw-Hill, 2013.)

MALIGNANT PIGMENTED LESIONS

1. Malignant Melanoma

> May be flat or raised with irregular borders.

> Examination may show varying colors, including
red, white, black, and blue.

» Should be suspected in any pigmented skin lesion
with recent change in appearance.

> Less than 30% develop from existing moles.

[» General Considerations

Malignant melanoma, the fifth most common of all cancers
in the United States, is the leading cause of death due to skin
disease and has doubled in incidence over the past 30 years.
In 2022, approximately 99,780 new melanomas were diag-
nosed in the United States, with approximately 60% in men.
In 2022, melanoma caused an estimated 7650 deaths (two-
thirds in men). The lifetime risk of melanoma is 2% in
White individuals and 0.1-0.5% in non-White persons. One
in four cases occurs before age 40. Increased detection of
early melanomas has led to increased survival, but fatalities
continue to increase, especially in men older than 70 years.

Tumor thickness is the single most important prognos-
tic factor. Ten-year survival rates related to melanoma
thickness are less than 1 mm, 95%; 1-2 mm, 80%; and
2-4 mm, 55%. The 5-year survival rate is 62% with lymph
node involvement and 16% with distant metastases.
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Clinical Findings

Primary malignant melanomas may be classified into vari-
ous clinicohistopathologic types, including lentigo mela-
noma (arising on chronically sun-exposed skin of older
individuals); superficial spreading melanoma (two-thirds
of all melanomas arising on intermittently sun-exposed
skin); nodular melanoma; acral-lentiginous melanomas
(arising on palms, soles, and nail beds); ocular melanoma;
and melanomas on mucous membranes. Different types of
melanoma appear to have distinct oncogenic mutations,
which may be important in the treatment of patients with
advanced disease. Less than 30% of melanomas develop
from existing moles. Clinical features of pigmented lesions
suspicious for melanoma are an irregular, notched border
where the pigment appears to be spreading into the normal
surrounding skin and irregular surface topography (ie,
partly raised and partly flat) (Figure 6-5). Color variega-
tion is present and is an important indication for referral.
A useful mnemonic is the ABCDE rule: Asymmetry, Bor-
der irregularity, Color variegation, Diameter greater than
6 mm, and Evolution. The history of a changing mole
(evolution, including bleeding and ulceration) is the
single most important historical reason for close evalua-
tion and possible referral. A mole that appears distinct
from the patient’s other moles deserves special scrutiny—
the “ugly duckling sign” A patient with a large number of
moles is statistically at increased risk for melanoma and
may need annual total body skin examination by a primary
care clinician or dermatologist, particularly if the lesions
are atypical in appearance.

While superficial spreading melanoma is largely a dis-
ease of White individuals, persons with darker skin pig-
mentation are at risk for this and other types of melanoma,

Figure 6-5. Malignant melanoma. Note the classic
“ABCDE" features: asymmetry, irregular border, multiple
colors, diameter greater than 6 mm, and evolution or
change. (Reproduced with permission from Richard P.
Usatine, MD, in Usatine RP, Smith MA, Mayeaux EJ Jr,
Chumley H. The Color Atlas of Family Medicine, 2nd ed.
McGraw-Hill, 2013.)

particularly acral lentiginous melanomas, for which UV
exposure may not be a significant association. These occur
as dark, irregularly shaped lesions on the palms and soles
and as new, often broad and solitary, darkly pigmented,
longitudinal streaks in the nails, typically with involvement
of the proximal nail fold. Acral lentiginous melanoma may
be a difficult or delayed diagnosis because benign pig-
mented lesions of the hands, feet, and nails occur com-
monly in more darkly pigmented persons, and clinicians
may hesitate to biopsy these sites. Clinicians should give
special attention to new or changing lesions in these areas.

Treatment

Treatment starts with complete excision of the melanoma
with a normal margin. After histologic diagnosis, re-
excision is recommended with margins dictated by the
thickness of the tumor. Recommended surgical margins
are 0.5-1 cm for melanoma in situ, 1 cm for lesions less
than 1 mm in thickness, and 1-2 cm for lesions more than
1 mm in thickness.

Referral of intermediate-risk and high-risk patients to
centers with expertise in melanoma is strongly recom-
mended. Sentinel lymph node biopsy (selective lymphade-
nectomy) using preoperative lymphoscintigraphy and
intraoperative lymphatic mapping is effective for staging
melanoma patients with intermediate risk without clinical
adenopathy and is recommended for all patients with lesions
over 1 mm in thickness or with high-risk histologic features
(ulceration). This procedure may not confer a survival
advantage. Identifying the oncogenic mutations in patients
with advanced melanoma may dictate targeted therapy, most
commonly to specific BRAF mutations. Additionally, immu-
notherapy treatments directed toward immune costimula-
tory molecules such as PD-1 can activate systemic
immune-directed destruction of metastatic melanoma.

Albittar AA et al. Inmunotherapy for melanoma. Adv Exp Med
Biol. 2020;1244:51. [PMID: 32301010]

Carr S et al. Epidemiology and risk factors of melanoma. Surg
Clin North Am. 2020;100:1. [PMID: 31753105]

Swetter S et al. NCCN Guidelines® Insights: Melanoma: cutane-
ous, Version 2.2021. ] Natl Compr Canc Netw. 2021;19:364.
[PMID: 33845460]

NONPIGMENTED NEOPLASMS

BENIGN LESIONS

1. Epidermal Inclusion Cyst

Firm dermal papule or nodule.
"

Overlying black comedone or “punctum!
Expressible foul-smelling cheesy material.

>
>
>
>

May become red and drain, mimicking an abscess.
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General Considerations

Epidermal inclusion cysts (EICs) are common, benign
growths of the upper portion of the hair follicle. They are
common in Gardner syndrome and may be the first sign of
the condition.

EICs favor the face and trunk and may complicate
nodulocystic acne vulgaris. Individual lesions range in size
from 0.3 cm to several centimeters. An overlying pore or
punctum is characteristic. Dermoscopy can aid in observ-
ing a tiny punctum when not visible to the naked eye.
Lateral pressure may lead to extrusion of a foul-smelling,
cheesy material.

Differential Diagnosis

EICs are distinguished from lipomas by being more super-
ficial (in the dermis, not the subcutaneous fat) and by their
overlying punctum. Many other benign and malignant
tumors may superficially resemble EICs, but all lack the
punctum.

Complications

EICs may rupture, creating an acute inflammatory nodule
very similar to an abscess. Cultures of the expressed mate-
rial will be sterile.

Treatment

Treatment is not required if asymptomatic. Small (1-3 cm)
lesions can be treated with a punch incision and removal of
cystic contents. Inflamed lesions may be treated with inci-
sion and drainage or intralesional triamcinolone acetonide
5-10 mg/mL. For large or symptomatic cysts, surgical exci-
sion is curative.

MALIGNANT & PREMALIGNANT LESIONS

1. Actinic Keratoses

Actinic keratoses are small (0.2-0.6 cm) papules—
flesh-colored, pink, or slightly hyperpigmented—that feel
like sandpaper and are tender to palpation. They occur on
sun-exposed parts of the body in persons of fair complex-
ion. Actinic keratoses are considered premalignant; 1:1000
lesions per year progress to squamous cell carcinoma.

Application of liquid nitrogen provides rapid eradica-
tion of lesions, which crust and disappear in 10-14 days.
“Field treatment” with a topical agent can be considered in
patients with multiple lesions in one region (eg, forehead,
dorsal hands, etc). Fluorouracil cream is the most effective
topical agent used for field treatment; imiquimod, ingenol
mebutate, and photodynamic therapy are also effective.
Combination therapy with fluorouracil and calcipotriene
creams may be clinically beneficial. Any lesions that persist
or recur should be evaluated for possible biopsy.

Dianzani C et al. Current therapies for actinic keratosis. Int J
Dermatol. 2020;59:677. [PMID: 32012240]

Eisen DB et al. Guidelines of care for the management of
actinic keratosis. ] Am Acad Dermatol. 2021;85:€209. [PMID:
33820677]
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Willenbrink TJ et al. Field cancerization: definition, epidemiology,
risk factors, and outcomes. ] Am Acad Dermatol. 2020;83:709.
[PMID: 32387665]

2. Squamous Cell Carcinoma

> Nonhealing ulcer or warty nodule.
» Skin damage due to long-term sun exposure.

» Common in fair-skinned organ transplant

recipients.

Squamous cell carcinoma usually occurs subsequent to
prolonged sun exposure on exposed parts in fair-skinned
individuals who sunburn easily. It may arise from an
actinic keratosis. The lesions appear as small red, conical,
hard nodules that occasionally ulcerate (Figure 6-6). In
actinically induced squamous cell cancers, rates of
metastasis are estimated from retrospective studies to be
3-7%. Squamous cell carcinomas of the ear, temple, lip,
oral cavity, tongue, and genitalia have much higher rates

Figure 6-6. Squamous cell carcinoma: an irregular-
shaped pink plaque with overlying hemorrhagic crust in
a chronically sun-exposed area. (Reproduced with per-
mission from Richard P. Usatine, MD, in Usatine RP, Smith
MA, Mayeaux EJ Jr, Chumley H. The Color Atlas of Family
Medicine, 2nd ed. McGraw-Hill, 2013.)
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of recurrence or metastasis and require special manage-
ment. Patients with multiple squamous cell carcinomas
(especially more than 10) have higher rates of local
recurrence and nodal metastases. Nicotinamide, 500 mg
orally twice daily, can decrease the rate of development
of squamous cell carcinomas by 30% in high-risk
groups.

Squamous cell carcinoma in situ can be treated with
imiquimod or 5-fluorouracil (in similar dosing as for
superficial basal cell carcinoma) or curettage and elec-
trodessication. The preferred treatment for invasive
squamous cell carcinoma is excision or Mohs micro-
graphic surgery. Mohs micrographic surgery is recom-
mended for high-risk lesions (lips, temples, ears, nose),
recurrent tumors, aggressive histologic subtypes (peri-
neural or perivascular invasion), large lesions (greater
than 1.0 cm on face, greater than 2.0 cm on trunk or
extremities), immunosuppressed patients, lesions devel-
oping within a scar, and tumors arising in the setting of
genetic diseases. Follow-up for squamous cell carcinoma
must be more frequent and thorough than for basal cell
carcinoma, starting at every 3 months, with careful
examination of lymph nodes for 1 year, then twice yearly
thereafter.

Transplant patients with squamous cell carcinomas rep-
resent a highly specialized patient population. Biologic
behavior of skin cancer in organ transplant recipients may
be aggressive, and careful management is required. Multi-
ple squamous cell carcinomas are very common on the
sun-exposed skin of organ transplant patients. The tumors
begin to appear after 5 years of immunosuppression. Regu-
lar dermatologic evaluation in at-risk organ transplant
recipients is recommended. Other forms of immunosup-
pression, such as allogeneic hematopoietic stem cell trans-
plants, chronic lymphocytic leukemia, HIV/AIDS, and
chronic iatrogenic immunosuppression, may also increase
skin cancer risk and be associated with more aggressive
skin cancer behavior.

Fania L et al. Cutaneous squamous cell carcinoma: from patho-
physiology to novel therapeutic approaches. Biomedicines.
2021;9:171. [PMID: 33572373]

Firnhaber JM. Basal cell and cutaneous squamous cell carcino-
mas: diagnosis and treatment. Am Fam Physician.
2020;102:339. [PMID: 32931212]

Kus KJB et al. Non-surgical treatments for keratinocyte carcino-
mas. Adv Ther. 2021;38:5635. [PMID: 34652721]

3. Basal Cell Carcinoma

> Pearly papule, erythematous patch > 6 mm, or
nonhealing ulcer in sun-exposed areas (face,
trunk, lower legs).

> Fair-skinned person with a history of sun exposure
(often intense, intermittent).

General Considerations

Basal cell carcinomas are the most common form of cancer.
They occur on sun-exposed skin in otherwise normal, fair-
skinned individuals; UV light is the cause. Basal cell carci-
nomas can be divided into clinical and histologic subtypes,
which determine both clinical behavior and treatment. The
clinical subtypes include superficial, nodular, pigmented,
and morpheaform. The histologic subtypes include super-
ficial, nodular, micronodular, and infiltrative. Morphea-
form, micronodular, and infiltrative basal cell carcinomas
are not amenable to topical therapy or electrodesiccation
and curettage and typically require surgical excision or
Mohs micrographic surgery. Because a second basal cell
carcinoma develops in up to half of patients, skin examina-
tion is required at least yearly to detect new or recurrent
lesions. Nicotinamide, 500 mg orally twice daily, can
decrease the rate of development of basal cell carcinomas
by 20% in high-risk groups.

Clinical Findings

The most common presentation is a papule or nodule with
a central erosion. Occasionally the nodules have stippled
pigment (pigmented basal cell carcinoma). Intradermal
nevi without pigment on the face of older White indi-
viduals may resemble basal cell carcinomas. Basal cell
carcinomas grow slowly, attaining a size of 1-2 cm or
more in diameter, usually only after years of growth.
There is a “pearly” appearance, with telangiectatic vessels
easily visible (Figure 6-7). It is the pearly or translucent
quality of these lesions that is most diagnostic, a feature
best appreciated if the skin is stretched. On the back and
chest, basal cell carcinomas appear as reddish, somewhat
shiny, scaly thin papules or plaques. Morpheaform basal
cell carcinomas are scar-like in appearance. Basal cell car-
cinomas are more common and more likely to recur in

Figure 6-7. Pearly nodular basal cell carcinoma on
the face of a 52-year-old woman present for 5 years.
(Reproduced with permission from Richard P. Usatine, MD,
in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H. The
Color Atlas of Family Medicine, 2nd ed. McGraw-Hill, 2013.)
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immunosuppressed patients, including those with non-
Hodgkin lymphoma and those who have undergone solid
organ or allogeneic hematopoietic stem cell transplantation.

Treatment

Lesions suspected to be basal cell carcinomas should be
biopsied by shave or punch biopsy. Therapy is then aimed
at eradication with minimal cosmetic deformity. The histo-
pathologic classification of basal cell carcinomas deter-
mines therapy. Imiquimod (applied topically 5 nights per
week for 6-10 weeks depending on patient reaction) and
5-fluorouracil (applied topically twice daily for up to
12 weeks) may be appropriate for select patients with
superficial basal cell carcinomas, but the treated area must
be observed for evidence of complete cure. Superficial or
nodular type lesions can be treated with curettage and
electrodesiccation, excision, or Mohs micrographic sur-
gery, while those that are classified as micronodular or
infiltrative should be treated with excision or Mohs micro-
graphic surgery depending on the size and location of the
lesion.

Surgical excision has a recurrence rate of 5% or less.
The technique of three cycles of curettage and electrodesic-
cation depends on the skill of the operator and is not rec-
ommended for head and neck lesions or basal cell
carcinomas with morpheaform, infiltrative, or micronodu-
lar histopathology. After 4-6 weeks of healing, it leaves a
broad, hypopigmented, at times hypertrophic scar.

Mohs micrographic surgery—removal of the tumor fol-
lowed by immediate frozen section histopathologic exami-
nation of margins with subsequent re-excision of
tumor-positive areas and final closure of the defect—gives
the highest cure rates (98%) and results in least tissue loss.
It is an appropriate therapy for tumors of the eyelids, naso-
labial folds, canthi, external ear, and temple; for recurrent
lesions; where tissue sparing is needed for cosmesis; and
for those with morpheaform, infiltrative, or micronodular
histopathology in certain locations.

Photodynamic therapy and topical application of a pho-
tosensitizing agent, followed by irradiation by a light
source (typically blue or red), may be appropriate for some
superficial and small nodular basal cell carcinomas.

Radiotherapy is effective and sometimes appropriate for
older individuals (over age 65), but recurrent tumors after
radiation therapy are more difficult to treat and may be
more aggressive. Radiation therapy is the most expensive
method to treat basal cell carcinoma and should be used
only if other treatment options are not appropriate.

Hedgehog pathway inhibitors (vismodegib, sonidegib)
are reserved for the treatment of advanced or metastatic
basal cell carcinoma or in patients with extensive tumor
burden (eg, basal cell nevus syndrome).

Firnhaber JM. Basal cell and cutaneous squamous cell carcino-
mas: diagnosis and treatment. Am Fam Physician.
2020;102:339. [PMID: 32931212]

Thomson J et al. Interventions for basal cell carcinoma of the
skin. Cochrane Database Syst Rev. 2020;11:CD003412.
[PMID: 33202063]
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4. Kaposi Sarcoma

General Considerations

Human herpes virus 8 (HHV-8), or Kaposi sarcoma-
associated herpes virus, is the cause of all forms of Kaposi
sarcoma.

Red or purple plaques or nodules on cutaneous or
mucosal surfaces are characteristic. Marked edema may
occur with few or no skin lesions. Kaposi sarcoma com-
monly involves the GI tract and can be screened for by
fecal occult blood testing. In asymptomatic patients, these
lesions are not sought or treated. Pulmonary Kaposi sar-
coma can present with shortness of breath, cough, hemop-
tysis, or chest pain; it may be asymptomatic, appearing only
on CXR. Bronchoscopy may be indicated. The incidence of
AIDS-associated Kaposi sarcoma is diminishing. However,
chronic Kaposi sarcoma can develop in patients with HIV
infection, high CD4 counts, and low viral loads. In this set-
ting, the Kaposi sarcoma usually resembles the endemic
form, being indolent and localized. At times, however, it
can be clinically aggressive. The presence of Kaposi sar-
coma at the time of antiretroviral initiation is associated
with Kaposi sarcoma-immune reconstitution inflamma-
tory syndrome, which has an especially aggressive course
in patients with visceral disease.

Treatment

For Kaposi sarcoma in older adults, palliative local ther-
apy with intralesional chemotherapy or radiation is usu-
ally all that is required. In the setting of iatrogenic
immunosuppression, the treatment of Kaposi sarcoma is
primarily reduction of doses of immunosuppressive med-
ications. In AIDS-associated Kaposi sarcoma, the patient
should first be given ART. Other therapeutic options
include cryotherapy or intralesional vinblastine
(0.1-0.5 mg/mL) for cosmetically objectionable lesions;
radiation therapy for accessible and space-occupying
lesions; and laser surgery for certain intraoral and pha-
ryngeal lesions. Systemic therapy is indicated in patients
with skin disease that is cosmetically unacceptable or
those with advanced cutaneous, oral visceral, or nodal
disease. ART plus chemotherapy appears to be more
effective than ART alone (see Table 41-3). First-line sys-
temic therapies include liposomal doxorubicin and pacli-
taxel. Other therapeutic options include pomalidomide,
etoposide, gemcitabine, imatinib, interferon alpha-2b,
thalidomide, vinorelbine, bleomycin plus vincristine,
bevacizumab, lenalidomide, and immune checkpoint
inhibitors.

Dupin N. Update on oncogenesis and therapy for Kaposi sar-
coma. Curr Opin Oncol. 2020;32:122. [PMID: 31815777]

Peprah S et al. Kaposi sarcoma incidence, burden, and
prevalence in United States people with HIV, 2000-2015.
Cancer Epidemiol Biomarkers Prev. 2021;30:1627. [PMID:
34162660]
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5. Cutaneous T-Cell Lymphoma
(Mycosis Fungoides)

> Localized or generalized erythematous patches
that progress to scaly plaques and nodules.

> Sometimes associated with pruritus, lymph-
adenopathy.

> Distinctive histology.

General Considerations

Mycosis fungoides is a cutaneous T-cell lymphoma that
begins on the skin and may remain there for years or
decades. It may progress to systemic disease, including
Sézary syndrome (erythroderma with circulating malig-
nant T cells).

Clinical Findings
A. Symptoms and Signs

Localized or generalized erythematous patches or scaly
plaques are present usually on the trunk. Plaques are
almost always over 5 cm in diameter. Pruritus is a frequent
complaint and can be severe. The lesions often begin as
nondescript patches, and patients may have skin lesions
for more than a decade before the diagnosis is confirmed.
Follicular involvement with hair loss is characteristic of
mycosis fungoides, and its presence should raise the suspi-
cion of mycosis fungoides for any pruritic eruption. In
more advanced cases, tumors appear. Local or diffuse
lymphadenopathy may be due to benign expansion (der-
matopathic lymphadenopathy) or involvement with myco-
sis fungoides.

B. Laboratory Findings

Diagnosis is based on skin biopsy though numerous biop-
sies may be required before the diagnosis is confirmed. In
more advanced disease, circulating malignant T cells
(Sézary cells) can be detected in the blood (T-cell gene
rearrangement test). Eosinophilia may be present.

Differential Diagnosis

Mycosis fungoides may be confused with psoriasis, drug
eruption, photoallergy, eczematous dermatitis, syphilis, or
tinea corporis. Histologic examination can distinguish
these conditions.

Treatment

The treatment of mycosis fungoides is complex. Early and
aggressive treatment has not been proven to cure or pre-
vent disease progression. Skin-directed therapies, includ-
ing topical corticosteroids, topical mechlorethamine,
bexarotene gel, and UV phototherapy, are used initially. If
the disease progresses, psoralen and UVA (PUVA) plus

retinoids, PUVA plus interferon, extracorporeal photo-
pheresis, bexarotene, histone deacetylase inhibitors
(romidepsin or vorinostat), targeted immunomodulators
(brentuximab, mogamulizumab), and total skin electron
beam treatment are used.

Prognosis

Mycosis fungoides is usually slowly progressive (over
decades). Prognosis is better with patch or plaque stage
disease and worse with erythroderma, tumors, and lymph-
adenopathy. Survival is not reduced in patients with lim-
ited patch disease. Overly aggressive treatment may lead to
complications and premature demise.

Kempf W et al. Cutaneous T-cell lymphomas—an update 2021.
Hematol Oncol. 2021;39:46. [PMID: 34105822]

Zinzani P et al. Critical concepts and management recommen-
dations for cutaneous T-cell lymphoma: a consensus-based
position paper from the Italian Group of Cutaneous Lym-
phoma. Hematol Oncol. 2021;39:275. [PMID: 33855728]

6. Bowen Disease & Paget Disease

Bowen disease (intraepidermal squamous cell carcinoma)
can develop on sun-exposed and non-sun-exposed skin.
The lesion is usually a small (0.5-3 cm), well-demarcated,
slightly raised, pink to red, scaly plaque and may resemble
psoriasis or a large actinic keratosis. Lesions may progress
to invasive squamous cell carcinoma. Excision or other
definitive treatment such as topical treatment (fluorouracil
or imiquimod) or photodynamic therapy is indicated.

Extramammary Paget disease, a manifestation of
intraepidermal carcinoma or underlying genitourinary or
GI cancer, resembles chronic eczema and usually involves
apocrine areas such as the genitalia. Mammary Paget dis-
ease of the nipple, a unilateral or rarely bilateral red scaling
plaque that may ooze, is associated with an underlying
intraductal mammary carcinoma (see Figure 19-3). While
these lesions appear as red patches and plaques in fair-
skinned persons, in darker-skinned individuals, hyperpig-
mentation may be prominent.

Kibbi N et al. Evidence-based clinical practice guidelines for
extramammary Paget disease. JAMA Oncol. 2022;8:618.
[PMID: 35050310]

Morris CR et al. Extramammary Paget’s disease: a review of the
literature part ii: treatment and prognosis. Dermatol Surg.
2020;46:305. [PMID: 31688232]

CUTANEOUS INFECTIONS, INFESTATIONS,
& BITES

FUNGAL INFECTIONS

The diagnosis of fungal infections of the skin is based on
the location and characteristics of the lesions and on the
following laboratory examinations: (1) Direct demonstra-
tion of fungi in 10% potassium hydroxide (KOH) evalua-
tion of suspected lesions. “If it’s scaly, scrape it” is a
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Figure 6-8. KOH preparation of fungus demon-
strating pseudohyphae and budding yeast forms.
(Reproduced, with permission, from Nicoll D et al. Guide to
Diagnostic Tests, 7th ed. McGraw-Hill, 2017.)

time-honored maxim (Figure 6-8). (2) Cultures of organ-
isms from skin scrapings. (3) Histologic sections of biop-
sies stained with periodic acid-Schiff technique may be
diagnostic if scrapings and cultures are falsely negative.

Principles of Treatment

A diagnosis should always be confirmed by KOH prepara-
tion, culture, or biopsy. Many other diseases cause scaling,
and use of an antifungal agent without a firm diagnosis
makes subsequent diagnosis more difficult. In general,
fungal infections are treated topically except for those with
extensive involvement or involving the nails or hair folli-
cles. In these situations, oral agents may be useful, with
special attention to their side effects and complications,
including hepatic toxicity.

General Measures & Prevention

Since moist skin favors the growth of fungi, dry the skin
carefully after perspiring heavily or after bathing. The use
of a hair dryer on a low setting may be helpful. Antifungal
or drying powders may be useful with the exception of
powders containing corn starch, which may exacerbate
fungal infections. The use of topical corticosteroids for
other diseases may be complicated by intercurrent tinea or
candidal infection, and topical antifungals are often used in
intertriginous areas with corticosteroids to prevent this.
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TINEA CORPORIS OR TINEA CIRCINATA

> Ring-shaped lesions with an advancing scaly bor-
der and central clearing or scaly patches with a
distinct border.

» Microscopic examination of scrapings or culture
confirms the diagnosis.

General Considerations

The lesions are often on exposed areas of the body such as
the face and arms. A history of exposure to an infected pet
(who may have scaly rash or patches of alopecia) may occa-
sionally be obtained, usually indicating Microsporum infec-
tion. Trichophyton rubrum is the most common pathogen,
usually representing extension onto the trunk or extremi-
ties of tinea cruris, pedis, or manuum.

Clinical Findings
A. Symptoms and Signs

Itching may be present. In classic lesions, rings of erythema
have an advancing scaly border and central clearing.

B. Laboratory Findings

The diagnosis should be confirmed by KOH preparation or
culture.

Differential Diagnosis

Positive fungal studies distinguish tinea corporis from
other skin lesions with annular configuration, such as the
annular lesions of psoriasis, lupus erythematosus, syphilis,
granuloma annulare, and pityriasis rosea. Psoriasis has
typical lesions on elbows, knees, scalp, and nails. Second-
ary syphilis is often manifested by characteristic palmar,
plantar, and mucous membrane lesions. Tinea corporis
rarely has the large number of symmetric lesions seen in
pityriasis rosea. Granuloma annulare lacks scale.

Complications

Complications include extension of the disease down the
hair follicles (which presents as papules and pustules and
requires systemic antifungals to cure) and pyoderma.

Prevention

Treat infected household pets (Microsporum infections). To
prevent recurrences, the use of foot powder and keeping feet
dry by wearing sandals or changing socks can be useful.

Treatment
A. Local Measures

Tinea corporis responds to most topical antifungals,
including terbinafine, butenafine, econazole, miconazole,
and clotrimazole, most of which are available over the
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counter in the United States (see Table 6-2). Terbinafine
and butenafine require shorter courses and lead to the most
rapid response. Treatment should be continued for 1-2
weeks after clinical clearing. Betamethasone dipropionate
with clotrimazole (Lotrisone) is not recommended. Long-
term improper use may result in side effects from the high-
potency corticosteroid component, especially in body folds.

B. Systemic Measures

Itraconazole as a single weeklong pulse of 200 mg orally
daily is effective in tinea corporis. Terbinafine, 250 mg
orally daily for 1 month, is an alternative.

Prognosis

Tinea corporis usually responds promptly to conservative
topical therapy or to an oral agent within 4 weeks.

Preda-Naumescu A et al. Common cutaneous infections: patient
presentation, clinical course, and treatment options. Med Clin
North Am. 2021;105:783. [PMID: 34059250]

TINEA CRURIS (Jock Itch)

> Marked itching in intertriginous areas, usually
sparing the scrotum.

> Peripherally spreading, sharply demarcated, cen-
trally clearing erythematous lesions.

> May have associated tinea infection of feet or
toenails.

> Laboratory examination with microscope or cul-
ture confirms diagnosis.

General Considerations

Tinea cruris lesions are confined to the groin and gluteal
cleft. Intractable pruritus ani may occasionally be caused
by a tinea infection.

Clinical Findings
A. Symptoms and Signs

Itching may be severe, or the rash may be asymptomatic.
The lesions have sharp margins, cleared centers, and active,
spreading scaly peripheries. Follicular pustules are some-
times encountered. The area may be hyperpigmented on
resolution.

B. Laboratory Findings

Hyphae can be demonstrated microscopically in KOH
preparations or skin biopsy. The organism may be cultured.

Differential Diagnosis

Tinea cruris must be distinguished from other lesions
involving the intertriginous areas, such as candidiasis,

seborrheic dermatitis, intertrigo, psoriasis of body folds
(“inverse psoriasis”), and erythrasma (corynebacterial
infection of intertriginous areas). Candidiasis is generally
bright red and marked by satellite papules and pustules
outside of the main border of the lesion. Candida typically
involves the scrotum. Seborrheic dermatitis also often
involves the face, sternum, axillae, and genitalia (but not
the crural folds). Intertrigo tends to be less red, less scaly,
and present in obese individuals in moist body folds with
less extension onto the thigh. “Inverse psoriasis” is charac-
terized by distinct plaques. Other areas of typical psoriatic
involvement should be checked, and the KOH examination
will be negative. Erythrasma is best diagnosed with Wood
(UV) light—a brilliant coral-red fluorescence is seen.

Treatment
A. General Measures

Drying powder (eg, miconazole nitrate [Zeasorb-AF]) can
be dusted into the involved area in patients with excessive
perspiration or occlusion of skin due to obesity as a preven-
tive measure but is less helpful for treatment.

B. Local Measures

Any of the topical antifungal preparations listed in Table 6-2
may be used. Terbinafine cream is curative in over 80% of
cases after once-daily use for 7 days.

C. Systemic Measures

One week of either itraconazole, 200 mg orally daily, or
terbinafine, 250 mg orally daily, can be effective.

Prognosis

Tinea cruris usually responds promptly to topical or sys-
temic treatment but often recurs.

Preda-Naumescu A et al. Common cutaneous infections: patient
presentation, clinical course, and treatment options. Med Clin
North Am. 2021;105:783. [PMID: 34059250]

TINEA MANUUM & TINEA PEDIS
(Tinea of Palms & Soles)

> Most often presents with asymptomatic scaling.

» May progress to fissuring or maceration in toe
web spaces.

> May be a portal of entry for bacteria causing lower
extremity cellulitis.

» Itching, burning, and stinging of interdigital web;
scaling palms and soles; vesicles on soles in inflam-
matory cases.

» KOH preparation or fungal culture of skin scapings
is usually positive.
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General Considerations

Tinea of the hands and feet (athlete’s foot) is a common
acute or chronic dermatosis. Most infections are caused by
Trichophyton species.

Clinical Findings
A. Symptoms and Signs

The presenting symptom may be itching, burning, or sting-
ing. Pain may indicate secondary infection with complicat-
ing cellulitis. Interdigital tinea pedis is the most common
predisposing cause of lower extremity cellulitis in healthy
individuals. Regular examination of the feet of diabetic
patients for evidence of scaling and fissuring and treatment
of any identified tinea pedis may prevent complications.
Tinea pedis has several presentations that vary with the
location. On the sole and heel, tinea may appear as chronic
noninflammatory scaling, occasionally with thickening
and fissuring. This may extend over the sides of the feet in
a “moccasin” distribution (Figure 6-9). The KOH prepara-
tion is usually positive. Tinea pedis often appears as a scal-
ing or fissuring of the toe webs, often with maceration
(Figure 6-10). As the web spaces become more macerated,
the KOH preparation and fungal culture are less often posi-
tive because bacterial species begin to dominate. Finally,
there may also be vesicles, bullae, or generalized exfoliation
of the skin of the soles, or nail involvement in the form of
discoloration, friability, and thickening of the nail plate.

B. Laboratory Findings

KOH and culture do not always demonstrate pathogenic
fungi from macerated areas.

Differential Diagnosis

Another skin condition involving the same areas is inter-
digital erythrasma (use Wood light). Psoriasis may be a
cause of chronic scaling on the palms or soles and may
cause nail changes. Repeated fungal cultures should be
negative, and the condition will not respond to antifungal
therapy. Contact dermatitis will often involve the dorsal

Figure 6-9. Tinea pedis in the moccasin distribution.
(Reproduced with permission from Richard P. Usatine, MD,
in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H. The
Color Atlas of Family Medicine, 2nd ed. McGraw-Hill, 2013
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Figure 6-10. Tinea pedis in the interdigital space
between fourth and fifth digits. The differential diagno-
sis includes a bacterial primary or secondary infection
with gram-negative organisms. (Reproduced with per-
mission from Richard P. Usatine, MD, in Usatine RP, Smith
MA, Mayeaux EJ Jr, Chumley HS. The Color Atlas and
Synopsis of Family Medicine, 3rd ed. McGraw-Hill, 2019

surfaces and will respond to topical or systemic corticoste-
roids. Vesicular lesions should be differentiated from pom-
pholyx (dyshidrosis) and scabies by proper scraping of the
roofs of individual vesicles. Rarely, gram-negative organ-
isms may cause toe web infections, manifested as an acute
erosive flare of interdigital disease. This entity is treated
with aluminum salts and imidazole antifungal agents or
ciclopirox. Candida may also cause erosive interdigital
disease.

Prevention

The essential factor in prevention is personal hygiene.
Wear open-toed sandals if possible. Use of sandals in com-
munity showers and bathing places is often recommended,
though the effectiveness of this practice has not been stud-
ied. Careful drying between the toes after showering is
essential. A hair dryer used on cooler setting may be help-
ful. Socks should be changed frequently, and absorbent
nonsynthetic socks are preferred. Apply dusting and drying
powders as necessary. The use of powders containing anti-
fungal agents (eg, Zeasorb-AF) or long-term use of anti-
fungal creams may prevent recurrences of tinea pedis.

Treatment
A. Local Measures

1. Macerated stage—Treat with aluminum subacetate
solution soaks for 20 minutes twice daily. Broad-spectrum
antifungal creams and solutions (containing imidazoles or
ciclopirox) (Table 6-2) will help combat diphtheroids and
other gram-positive organisms present at this stage and
alone may be adequate therapy. If topical imidazoles fail,
1 week of once-daily topical allylamine treatment (terbin-
afine or butenafine) will often result in clearing.

2. Dry and scaly stage—Use any of the antifungal agents
listed in Table 6-2. The addition of urea 10-20% lotion or
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cream may increase the efficacy of topical treatments in
thick (“moccasin”) tinea of the soles.

B. Systemic Measures

Itraconazole, 200 mg orally daily for 2 weeks or 400 mg
daily for 1 week, or terbinafine, 250 mg orally daily for
2-4 weeks, may be used in refractory cases. If the infection
is cleared by systemic therapy, the patient should be
encouraged to begin maintenance with topical therapy,
since recurrence is common.

Prognosis

For many individuals, tinea pedis is a chronic affliction,
temporarily cleared by therapy only to recur. Treatment of
tinea pedis or manuum without systemic treatment of
affected nails may result in recurrent skin disease.

Foley K et al. Topical and device-based treatments for fungal
infections of the toenails. Cochrane Database Syst Rev.
2020;1:CD012093. [PMID: 31978269]

Ward H et al. Consensus for the treatment of tinea pedis: a sys-
tematic review of randomised controlled trials. J Fungi
(Basel). 2022;8:351. [PMID: 35448582]

TINEA VERSICOLOR (Pityriasis Versicolor)

> Velvety, tan, pink, or white macules or white
macules that do not tan with sun exposure.

> Fine scales that are not visible but are seen by
scraping the lesion.

> Central upper trunk the most frequent site.

> Yeast and short hyphae observed on microscopic
examination of scales.

General Considerations

Tinea versicolor is a mild, superficial Malassezia infection
of the skin (usually of the upper trunk). This yeast is a colo-
nizer of all humans, which accounts for the high recur-
rence rate after treatment. The eruption is often called to
patients’ attention by the fact that the involved areas will
not tan, and the resulting hypopigmentation may be mis-
taken for vitiligo. A hyperpigmented form is not
uncommon.

Clinical Findings
A. Symptoms and Signs

Lesions are asymptomatic, but a few patients note itching.
The lesions are velvety, tan, pink, or white macules or thin
papules that vary from 4 mm to 5 mm in diameter to large
confluent areas. The lesions initially do not look scaly, but
scales may be readily obtained by scraping the area. Lesions
may appear on the trunk, upper arms, neck, and groin.

B. Laboratory Findings

Large, blunt hyphae and thick-walled budding spores
(“spaghetti and meatballs”) are seen on KOH. Fungal cul-
ture is not useful.

Differential Diagnosis

Vitiligo usually presents with larger periorificial and acral
lesions and is also characterized by total (not partial) depig-
mentation. Vitiligo does not scale. Pink and red-brown
lesions on the chest are differentiated from seborrheic der-
matitis of the same areas by the KOH preparation.

Treatment & Prognosis
A. Initial Treatment

Topical treatments include selenium sulfide lotion, which
may be applied from neck to waist daily and left on for
5-15 minutes for 7 days; this treatment is repeated weekly for
a month. Ketoconazole shampoo, 1% or 2%, lathered on the
chest and back and left on for 5 minutes may also be used
weekly for treatment. Clinicians must stress to the patient that
the raised and scaly aspects of the rash are being treated; the
alterations in pigmentation may take months to fade or fill in.

A regimen of two doses of oral fluconazole, 300 mg,
14 days apart, is first-line treatment; the risk of hepatitis is
minimal. Additional doses may be required in severe cases
or humid climates. Ketoconazole is no longer recom-
mended as first-line treatment because of the risk of drug-
induced hepatitis.

B. Maintenance Therapy

Topical treatments as described above can be used for main-
tenance therapy. Selenium sulfide lotion should be used
monthly, and ketoconazole shampoo, 1% or 2%, may be
used to prevent recurrence. Imidazole creams, solutions, and
lotions (eg, clotrimazole or miconazole) are quite effective
for localized areas but are too expensive for use over large
areas, such as the chest and back. Without maintenance
therapy, recurrences will occur in over 80% of “cured” cases.

Bakr E et al. Adapalene gel 0.1% vs ketoconazole cream 2% and
their combination in treatment of pityriasis versicolor: a ran-
domized clinical study. Dermatol Ther. 2020;33:e13319.
[PMID: 32182387]

MUCOCUTANEOUS CANDIDIASIS

> Severe pruritus of vulva, anus, or body folds.

» Superficial denuded, beefy-red areas with or
without satellite vesicopustules.

» Whitish curd-like concretions on the oral and
vaginal mucous membranes.

» Yeast and pseudohyphae on microscopic exami-
nation of scales or curd.
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General Considerations

Mucocutaneous candidiasis is a superficial fungal infection
that may involve almost any cutaneous or mucous surface.
It is particularly likely to occur in diabetic patients, during
pregnancy, in obese persons, and in the setting of immuno-
suppression. Systemic antibiotics, oral corticosteroids, hor-
mone replacement therapy, and oral contraceptive agents
may be contributory. Oral and interdigital candidiasis may
be the first sign of HIV infection (see Chapter 33). Denture
use predisposes to infection. Abnormalities in the IL-17,
IL-22, mannose-binding lectin, and toll-like receptors have
all been implicated in predisposing patients to Candida
infection of the skin and mucous membranes.

Clinical Findings
A. Symptoms and Signs

Itching may be intense. Burning is reported, particularly
around the vulva and anus. The lesions consist of superfi-
cially denuded, beefy-red areas in the depths of the body
folds, such as in the groin and the intergluteal cleft, beneath
the breasts, at the angles of the mouth, in the webspaces of
digits, and in the umbilicus. The peripheries of these
denuded lesions are superficially undermined, and there
may be satellite vesicopustules. Whitish, curd-like concre-
tions may be present on mucosal lesions (Figure 6-11).
Paronychia may occur.

B. Laboratory Findings

Clusters of budding yeast and pseudohyphae can be seen
under high power (400x) when skin scales or curd-like
lesions are mounted in 10% KOH. Culture can confirm the
diagnosis.

Differential Diagnosis

Intertrigo seborrheic dermatitis, tinea cruris, “inverse pso-
riasis,” and erythrasma involving the same areas may
mimic mucocutaneous candidiasis.

Figure 6-11. Oral mucosal candidiasis. (Sol Silverman,
Jr, DDS/Centers for Disease Control and Prevention.)
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Complications

Systemic invasive candidiasis with candidemia may occur
in patients who are immunosuppressed or receiving
broad-spectrum antibiotic or intravenous hypertonic glu-
cose solutions (eg, hyperalimentation). There may or may
not be clinically evident mucocutaneous candidiasis.

Treatment
A. General Measures

Affected parts should be kept dry and exposed to air as
much as possible. Water immersion should be minimized,
and gloves should be worn for those with infected nails or
digital skin. If possible, discontinue systemic antibiotics. For
treatment of systemic invasive candidiasis, see Chapter 38.

B. Local Measures

1. Nails and paronychia—Apply clotrimazole solution 1%
twice daily. Thymol 4% in ethanol applied once daily is an
alternative.

2. Skin—Apply nystatin ointment or clotrimazole cream
1% plus hydrocortisone cream 1-2.5%, twice daily. Gen-
tian violet 0.5% solution is economical and highly effective
in treating mucocutaneous candidiasis, but the purple
discoloration may represent a cosmetic issue. Severe or
widespread cutaneous disease responds to fluconazole,
100-200 mg orally daily, for 1 week.

3. Vulvar and anal mucous membranes—For vaginal can-
didiasis, single-dose fluconazole, 150 mg orally, is effective.
Intravaginal clotrimazole, miconazole, terconazole, or
nystatin may also be used. Long-term suppressive therapy
may be required for recurrent or “intractable” cases. Non-
albicans candidal species may be identified by culture in
some refractory cases and may respond to oral itracon-
azole, 200 mg twice daily for 2-4 weeks.

4. Balanitis—This is most frequent in uncircumcised men,
usually caused by Candida. Topical nystatin ointment is the
initial treatment if the lesions are mildly erythematous or
superficially erosive. Soaking with dilute 5% aluminum
acetate for 15 minutes twice daily may quickly relieve burn-
ing or itching. Chronicity and relapses, especially after
sexual contact, suggest reinfection from a sexual partner
who should be treated. Severe purulent balanitis is usually
due to bacteria. If it is so severe that phimosis occurs, oral
antibiotics—some with activity against anaerobes—are
required; if rapid improvement does not occur, urologic
consultation is indicated.

5. Mastitis—Lancinating breast pain and nipple dermatitis
in breast-feeding women may be a manifestation of
Candida colonization/infection of the breast ducts. Topical
nystatin cream and clotrimazole 0.1% cream are safe dur-
ing lactation. Topical gentian violet 0.5% daily for 7 days is
also useful. Oral fluconazole, 200 mg daily for 2 weeks, is
effective and safe during lactation.

Prognosis

Cases of cutaneous candidiasis range from the easily cured
to the intractable and prolonged.
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Ré ACS et al. New perspectives on the topical management of
recurrent candidiasis. Drug Deliv Transl Res. 2021;11:1568.
[PMID: 33469892]

Yano ] et al. Current patient perspectives of vulvovaginal
candidiasis: incidence, symptoms, management and post-
treatment outcomes. BMC Womens Health. 2019;19:48.
[PMID: 30925872]

INTERTRIGO

Intertrigo is caused by the macerating effect of heat, mois-
ture, and friction. It is especially likely to occur in obese
persons and in humid climates. The symptoms are itching,
stinging, and burning. The body folds develop fissures,
erythema, maceration, and superficial denudation. Candi-
diasis may complicate intertrigo. “Inverse psoriasis,” sebor-
rheic dermatitis, tinea cruris, erythrasma, and candidiasis
must be ruled out.

Maintain hygiene in the area and keep it dry. Com-
presses may be useful acutely. Hydrocortisone 1% cream
plus an imidazole or clotrimazole 1% cream is effective.
Recurrences are common.

Dissemond ] et al. Moisture-associated skin damage (MASD): a
best practice recommendation from Wund-D.A.CH. ] Dtsch
Dermatol Ges. 2021;19:815. [PMID: 33942514]

Kottner J et al. Prevalence of intertrigo and associated factors: a
secondary data analysis of four annual multicentre prevalence
studies in the Netherlands. Int ] Nurs Stud. 2020;104:103437.
[PMID: 32105975]

VIRAL INFECTIONS

HERPES SIMPLEX (Cold or Fever Sore;
Genital Herpes)

> Recurrent small, grouped vesicles (especially oro-
labial and genital) on an erythematous base.

> May follow minor infections, trauma, stress, or sun
exposure.

> Regional tender lymphadenopathy may occur.

> Direct fluorescent antibody or PCR tests are
positive.

General Considerations

Over 85% of adults have serologic evidence of herpes sim-
plex type 1 (HSV-1) infections, most often acquired
asymptomatically in childhood. Occasionally, primary
infections may be manifested as severe gingivostomatitis.
Thereafter, the patient may have recurrent self-limited
attacks, provoked by sun exposure, orofacial surgery, fever,
viral infection, or immunosuppression.

About 25% of the US population has serologic evidence
of infection with herpes simplex type 2 (HSV-2). HSV-2

causes lesions whose morphology and natural history are
similar to those caused by HSV-1 but are typically located
on the genitalia or buttocks of both sexes. The infection is
acquired by sexual contact. In monogamous heterosexual
couples where one partner has HSV-2 infection, serocon-
version of the noninfected partner occurs in 10% over a
1-year period. Up to 70% of such infections appeared to be
transmitted during periods of asymptomatic shedding.
Genital herpes may also be due to HSV-1.

Clinical Findings
A. Symptoms and Signs

The principal symptoms are burning and stinging. Neural-
gia may precede or accompany attacks. The lesions consist
of small, grouped vesicles on an erythematous base that
can occur anywhere but that most often occur on the ver-
milion border of the lips (Figure 6-12), the oral cavity,
penile shaft, the labia, the perianal skin, and the buttocks.
Any erosion or fissure in the anogenital region can be due
to herpes simplex. Regional lymph nodes may be swollen
and tender. The lesions usually crust and heal in 1 week.
Immunosuppressed patients may have unusual variants,
including verrucous or nodular herpes lesions at typical
sites of involvement. Lesions of herpes simplex must be
distinguished from chancroid, syphilis, lymphogranuloma
venereum, pyoderma gangrenosum, or trauma.

B. Laboratory Findings

Direct fluorescent antibody slide tests offer rapid, sensitive
diagnosis. Viral culture or PCR may also be helpful. Herpes
serology is not used in the diagnosis of an acute genital
ulcer. Specific HSV-2 serology by Western blot assay or
ELISA can determine who is HSV-infected and potentially
infectious, but routine HSV-2 screening is not recom-
mended by the USPSTE

Figure 6-12. Orolabial herpes simplex showing
deroofed blisters (ulcer). (Reproduced with permission
from Richard P. Usatine, MD, in Usatine RP, Smith MA,
Mayeaux EJ Jr, Chumley H. The Color Atlas of Family
Medicine, 2nd ed. McGraw-Hill, 2013.)
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> Complications

Complications include pyoderma, eczema herpeticum,
herpetic whitlow, herpes gladiatorum (epidemic herpes
transmitted by contact), proctitis, esophagitis, neonatal
infection, keratitis, and encephalitis.

> Treatment
A. Systemic Therapy

Three systemic agents are available for the treatment of
acute herpes infections: acyclovir, valacyclovir, and famci-
clovir. All three agents are very effective, and when used
properly, virtually nontoxic. Only acyclovir is available for
intravenous administration. In the immunocompetent,
with the exception of severe orolabial herpes, only genital
disease is treated.

1. For first clinical episode—Recommended treatment for
the first clinical episodes of herpes simplex includes acy-
clovir, 400 mg orally five times daily (or 800 mg three times
daily); valacyclovir, 1000 mg orally twice daily; or famciclovir,
250 mg orally three times daily; treatment is for 7-10 days,
depending on the severity of the outbreak.

2. For mild recurrences—Most cases do not require
therapy. Pharmacotherapy of recurrent HSV is of limited
benefit, reducing the average outbreak by only 12-24
hours. To be effective, the treatment must be initiated
by the patient at the first sign of recurrence. If treatment
is desired, recurrent genital herpes outbreaks may be
treated with 3 days of valacyclovir, 500 mg orally twice
daily, 5 days of acyclovir, 200 mg orally five times a day,
or 5 days of famciclovir, 125 mg orally twice daily. Valacy-
clovir, 2 g twice daily for 1 day, and famciclovir, 1 g once
or twice in 1 day, are equally effective short-course alter-
natives and can abort impending recurrences of both
orolabial and genital herpes. The addition of a potent
topical corticosteroid three times daily reduces the dura-
tion, size, and pain of orolabial herpes treated with an oral
antiviral agent.

3. For frequent or severe recurrences—Suppressive treat-
ment reduces recurrences by 85%, viral shedding by more
than 90%, and the risk of transmission by 50%. The recom-
mended suppressive doses, taken continuously, are acyclo-
vir, 400 mg orally twice daily; valacyclovir, 500 mg orally
once daily; or famciclovir, 125-250 mg orally twice daily.
Pritelivir, 100 mg orally once daily, may have superior
reduction of viral shedding in HSV-2 compared to valacy-
clovir, 500 mg orally once daily. Long-term suppression
appears safe, and after 5-7 years a substantial proportion of
patients can discontinue treatment.

Sunscreens are useful adjuncts in preventing sun-
induced orolabial recurrences. A preventive antiviral medi-
cation should be started beginning 24 hours prior to UV
light exposure, dental surgery, or orolabial cosmetic sur-
gery. The use of latex condoms and patient education have
proved effective in reducing genital herpes transmission in
some but not all studies. No single or combination inter-
vention absolutely prevents transmission.
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B. Local Measures

Topical therapy has limited efficacy and is generally not
recommended because evidence shows that it minimally
reduces skin healing time.

> Prognosis

Aside from the complications described above, recurrent
attacks last several days, and patients recover without
sequelae.

Damour A et al. Eczema herpeticum: clinical and pathophysio-
logical aspects. Clin Rev Allergy Immunol. 2020;59:1. [PMID:
31836943]

Tuddenham § et al. Diagnosis and treatment of sexually trans-
mitted infections: a review. JAMA. 2022;327:161. [PMID:
35015033]

HERPES ZOSTER (Shingles)
See Chapter 34.

MOLLUSCUM CONTAGIOSUM

Molluscum contagiosum, caused by a poxvirus, presents as
single or multiple dome-shaped, waxy papules 2-5 mm in
diameter that are umbilicated (Figure 6-13). Lesions at
first are firm, solid, and flesh-colored but upon reaching
maturity become soft, whitish, or pearly gray and may sup-
purate. The principal sites of involvement are the face,
lower abdomen, and genitals.

The lesions are autoinoculable and spread by wet skin-
to-skin contact. In sexually active individuals, they may be
confined to the penis, pubis, and inner thighs and are con-
sidered an STL

Molluscum contagiosum is common in patients with
AIDS, usually with a helper T-cell count less than 100/mcL
(0.1 x 10°/L). Extensive lesions tend to develop over the
face and neck as well as in the genital area.

Figure 6-13. Umbilicated—molluscum. (Reproduced
with permission from Richard P. Usatine, MD, in Usatine RP,
Smith MA, Mayeaux EJ Jr, Chumley H. The Color Atlas of
Family Medicine, 3nd ed. McGraw-Hill, 2019.)
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The diagnosis is easily established in most instances
because of the distinctive central umbilication of the dome-
shaped lesion. Estimated time to remission is 13 months.
The best treatment is by curettage or applications of liquid
nitrogen as for warts—but more briefly. When lesions are
frozen, the central umbilication often becomes more
apparent. Light electrosurgery with a fine needle is also
effective. Cantharadin (applied in the office and then
washed off by the patient 4 hours later) is a safe and effec-
tive option. Another treatment option is 10% or 15% potas-
sium hydroxide solution applied twice daily until lesions
clear. Salicylic acid, podophyllotoxin, tretinoin, imiqui-
mod, and intralesional immunotherapy are additional
treatment options. Physical destruction with pulsed dye
laser or via extraction of molluscum bodies with a come-
done extractor or curette is also effective. Lesions are dif-
ficult to eradicate in patients with AIDS unless immunity
improves; however, with highly effective antiretroviral
treatment, molluscum usually spontaneously clears.

Edwards S et al. 2020 European guideline on the management of
genital molluscum contagiosum. ] Eur Acad Dermatol Vene-
reol. 2021;35:17. [PMID: 32881110]

Wells A et al. Intralesional immunotherapy for molluscum con-
tagiosum: a review. Dermatol Ther. 2020;33:e14386. [PMID:
33044025

WARTS

> Verrucous papules anywhere on the skin or
mucous membranes, usually not > 1 cm in
diameter.

» Prolonged incubation period (average 2—18 months).

» Spontaneous “cures” of common warts in 50% at
2 years.

> “Recurrences” (new lesions) are frequent.

General Considerations

Warts (common, plantar, and genital [condylomata acumi-
nata]) are caused by HPVs. Typing of HPV lesions is not a
part of standard medical evaluation except in the case of
anogenital dysplasia.

Clinical Findings

There are usually no symptoms. Tenderness on pressure
occurs with plantar warts; itching occurs with anogenital
warts (Figure 6-14). Flat warts are most evident under
oblique illumination. Periungual warts may be dry, fis-
sured, and hyperkeratotic and may resemble hangnails.
Plantar warts resemble plantar corns or calluses.

Differential Diagnosis

Some warty-looking lesions are actually seborrheic kerato-
sis, hypertrophic actinic keratoses or squamous cell

Figure 6-14. Condylomata acuminata around the
clitoris, labia minor, and opening of the vagina.
(Reproduced with permission from Richard P. Usatine, MD,
in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H. The
Color Atlas of Family Medicine, 2nd ed. McGraw-Hill, 2013.)

carcinomas. Some genital warty lesions are condylomata
lata of secondary syphilis. Molluscum contagiosum lesions
are pearly with a central dell. In AIDS, wart-like lesions
may be caused by varicella zoster virus.

Prevention

Administration of a vaccine against certain anogenital
HPV types (including 6, 11, 16, 18, 31, 33, 45, 52, and 58)
can prevent infection with these wart types and reduce
anogenital, oropharyngeal, and cervical cancer. It is rec-
ommended for teenagers and young adults, men who
have sex with men, and immunocompromised patients
(see Chapters 1 and 20). There may be a role for adjuvant
vaccination in HPV-infected patients.

Treatment

Treatment is aimed at inducing “wart-free” intervals for as
long as possible without scarring since no treatment can
guarantee a remission or prevent recurrences. In immuno-
compromised patients, the goal is to control the size and
number of lesions present. Certain types (HPV 1) are more
responsive to treatment than others (eg, HPV 2, HPV 27).

A. Treatment of Nongenital Warts

For common warts of the hands, patients are usually
offered liquid nitrogen or keratolytic agents. The former
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may work in fewer treatments but requires office visits and
is painful.

1. Liquid nitrogen—Liquid nitrogen cryotherapy is applied
to achieve a thaw time of 30-45 seconds. Two freeze-thaw
cycles are given every 2—-4 weeks for several visits. Scarring
will occur if it is used incorrectly. Liquid nitrogen may
cause permanent depigmentation in darkly pigmented
individuals.

2. Keratolytic agents and occlusion—Salicylic acid prod-
ucts may be used against common warts or plantar warts.
They are applied, then occluded. Plantar warts may be
treated by applying a 40% salicylic acid plaster after paring.
The plaster may be left on for 5-6 days, then removed, the
lesion pared down, and another plaster applied. Although it
may take weeks or months to eradicate the wart, the
method is safe and effective with almost no side effects.
Chronic occlusion alone with water-impermeable tape
(duct tape, adhesive tape) is less effective than cryotherapy.

3. Operative removal—Plantar warts may be removed by
blunt dissection.

4. Laser therapy—The CO, laser can be effective for treat-
ing recurrent warts, periungual warts, plantar warts, and
genital warts. It leaves open wounds that must fill in with
granulation tissue over 4-6 weeks and is best reserved for
warts resistant to all other modalities. Lasers with emis-
sions of 585, 595, or 532 nm may also be used every
3-4 weeks to ablate common, plantar, facial, and anogeni-
tal warts but are not more effective than cryotherapy in
controlled trials. Photodynamic therapy can be considered
in refractory widespread flat warts.

5. Immunotherapy—Squaric acid dibutylester may be
applied 1-5 times weekly in a concentration of 0.2-2%
directly to the warts to induce a mild contact dermatitis.
Between 60% and 80% of warts clear over 10-20 weeks.
Injection of Candida antigen starting at 1:50 dilution and
repeated every 3-4 weeks may be similarly effective in
stimulating immunologic regression of common and plan-
tar warts.

6. Other agents—Bleomycin (1 unit/mL), injected into
common and plantar warts, has been shown to have a high
cure rate. It should be used with caution on digital warts
because of the potential complications of Raynaud phe-
nomenon, nail loss, and terminal digital necrosis.
5-Fluorouracil 5% cream applied once or twice daily, usu-
ally with occlusion, has similar efficacy to other treatment
methods. Topical or intralesional cidofovir may be effective
in treating recalcitrant lesions, especially in immunocom-
promised patients.

7. Physical modalities—Soaking warts in hot (42.2°C)
water for 10-30 minutes daily for 6 weeks has resulted in
involution in some cases.

B. Treatment of Genital Warts

1. Liquid nitrogen—Cryotherapy is first-line clinician-
applied surgical treatment for genital warts. Liquid nitro-
gen cryotherapy is applied to achieve a thaw time of
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30-45 seconds. Two freeze-thaw cycles are given every 2-4
weeks for several visits. Scarring will occur if it is used
incorrectly. Liquid nitrogen may cause permanent depig-
mentation in pigmented individuals.

2. Podophyllum resin—For genital warts, the purified
active component of the podophyllum resin, podofilox, is
applied by the patient twice daily 3 consecutive days a week
for cycles of 4-6 weeks. It is less irritating and more effec-
tive than “clinician-applied” podophyllum resin. After a
single 4-week cycle, 45% of patients were wart-free but 60%
relapsed at 6 weeks. Thus, multiple cycles of treatment are
often necessary. Patients unable to obtain the take-home
podofilox may be treated in the clinician’s office by paint-
ing each wart carefully (protecting normal skin) every
2-3 weeks with 25% podophyllum resin (podophyllin) in
compound tincture of benzoin.

3. Imiquimod—A 5% cream of this local interferon inducer
has moderate activity in clearing external genital warts.
Treatment is once daily on 3 alternate days per week.
Response may be slow. Complete clearing of lesions occurs
in 77% of women and 40% of men with 13% recurrences in
the short term.

Although imiquimod is considerably more expensive
than podophyllotoxin, it is the “patient-administered”
treatment of choice for external genital warts in women
due to its high response rate and safety. In men, podophyl-
lin resin remains the preferred initial treatment due to its
more rapid response, lower cost, and similar efficacy;
imiquimod is used for recurrences or refractory cases.
Imiquimod has no demonstrated efficacy for—and should
not be used to treat—plantar or common warts.

4. Sinecatechins—Derived from green tea extract, sinecat-
echins (10% or 15%) is FDA approved for the treatment of
anogenital warts. Application three times daily for 16 weeks
achieves clearance rates from 40% to 81%, with the 15%
formulation resulting in higher efficacy.

5. Operative removal—For pedunculated or large genital
warts, snip biopsy (scissors) removal followed by light elec-
trocautery is more effective than cryotherapy.

6. Laser therapy—See Treatment of Nongenital Warts, above.
For genital warts, it has not been shown that laser therapy is
more effective than electrosurgical removal. Photodynamic
therapy can be considered in refractory genital warts.

Prognosis

There is a striking tendency to develop new lesions. Warts
may disappear spontaneously or may be unresponsive to
treatment. Combining therapies (eg, liquid nitrogen plus
immunotherapy) may improve therapeutic response.

Anshelevich EE et al. Intralesional cidofovir for treatment of
recalcitrant warts in both immunocompetent and immuno-
compromised patients: a retrospective analysis of 58 patients.
] Am Acad Dermatol. 2021;84:206. [PMID: 32348821]

Garcia-Oreja S et al. Topical treatment for plantar warts: a sys-
tematic review. Dermatol Ther. 2021;34:e14621. [PMID:
33263934]
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Jung JM et al. Topically applied treatments for external genital
warts in nonimmunocompromised patients: a systematic
review and network meta-analysis. Br ] Dermatol. 2020;183:24.
[PMID: 31675442]

Zhu P et al. Clinical guideline for the diagnosis and treatment of
cutaneous warts (2022). J Evid Based Med. 2022;15:284.
[PMID: 36117295]

BACTERIAL INFECTIONS

IMPETIGO

> Superficial blisters filled with purulent material
that rupture easily.

» Crusted superficial erosions.
> Positive Gram stain and bacterial culture.

General Considerations

Impetigo is a contagious and autoinoculable infection of the
skin (epidermis) caused by staphylococci or streptococci.

Clinical Findings
A. Symptoms and Signs

The lesions consist of macules, vesicles, bullae, pustules,
and honey-colored crusts that when removed leave
denuded red areas (Figure 6-15). The face and other
exposed parts are most often involved. Ecthyma is a deeper
form of impetigo caused by staphylococci or streptococci,
with ulceration and scarring that occurs frequently on the
extremities.

Figure 6-15. Typical honey-crusted plaque on the
lip of an adult with impetigo. (Reproduced with permis-
sion from Richard P. Usatine, MD, in Usatine RP, Smith MA,
Mayeaux EJ Jr, Chumley HS. The Color Atlas and Synopsis of
Family Medicine, 3rd ed. McGraw-Hill, 2019.)

B. Laboratory Findings

Gram stain and culture confirm the diagnosis. In temper-
ate climates, most cases are associated with S aureus infec-
tion. Streptococcus species are more common in tropical
infections.

Differential Diagnosis

The main differential diagnoses of honey-colored crusting
are acute allergic contact dermatitis and herpes simplex.
Contact dermatitis may be suggested by the history or by
linear distribution of the lesions, and culture should be
negative for staphylococci and streptococci. Herpes sim-
plex infection usually presents with grouped vesicles or
discrete erosions and may be associated with a history of
recurrences. Viral cultures are positive.

Treatment

Soaks and scrubbing can be beneficial, especially in unroof-
ing lakes of pus under thick crusts. Topical agents, such as
mupirocin, ozenoxacin, and retapamulin, are first-line
treatment options for infections limited to small areas. In
widespread cases, or in immunosuppressed individuals,
systemic antibiotics are indicated. Cephalexin, 250 mg
orally four times daily, is usually effective. Community-
associated methicillin-resistant S aureus (CA-MRSA) may
cause impetigo, for which initial treatment may include
doxycycline (100 mg orally twice daily) or trimethoprim-
sulfamethoxazole (TMP-SMZ, double-strength tablet
orally twice daily). Recurrent impetigo is associated with
nasal carriage of S aureus and is treated with rifampin,
300 mg orally twice daily for 5 days. Intranasal mupirocin
ointment twice daily for 14 days eliminates most MRSA
strains. Bleach baths (Y- cup per 20 liters of bathwater
for 15 minutes three to five times weekly) for all family
members and the use of dilute household bleach to clean
showers and other bath surfaces may help reduce the
spread. Infected individuals should not share towels with
household members. Among hospitalized patients colo-
nized with MRSA, decolonization with chlorhexidine
washes combined with nasal mupirocin for 5 days twice
per month for 6 months resulted in 30% lower risk of
MRSA infection than education alone.

Gahlawat G et al. Emerging treatment strategies for impetigo in
endemic and nonendemic settings: a systematic review. Clin
Ther. 2021;43:986. [PMID: 34053699]

Schachner LA et al. Treatment of impetigo and antimicrobial
resistance. ] Drugs Dermatol. 2021;20:366. [PMID: 33852242]

FOLLICULITIS (Including Sycosis)

» Itching and burning in hairy areas.

» Pustule surrounding and including the hair
follicle.
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General Considerations

Folliculitis has multiple causes. It is frequently caused by
staphylococcal infection and may be more common in the
patient with diabetes. When the lesion is deep-seated, chronic,
and recalcitrant on the head and neck, it is called sycosis.

Gram-negative folliculitis, which may develop during
antibiotic treatment of acne, may present as a flare of acne
pustules or nodules. Klebsiella, Enterobacter, Escherichia
coli, and Proteus have been isolated from these lesions.

Hot tub folliculitis (Pseudomonas folliculitis), caused by
Pseudomonas aeruginosa, is characterized by pruritic or
tender follicular, pustular lesions occurring within 1-4 days
after bathing in a contaminated hot tub, whirlpool, or
swimming pool. Flu-like symptoms may be present. Rarely,
systemic infections may result. Neutropenic patients
should avoid these exposures.

Nonbacterial folliculitis may also be caused by friction
and oils. Occlusion, perspiration, and chronic rubbing (eg,
from tight-fitting clothing or heavy fabrics on the buttocks
and thighs) can worsen this type of folliculitis.

Steroid acne may be seen during topical or systemic
corticosteroid therapy and presents as eruptive monomor-
phous papules and papulopustules on the face and trunk. It
responds to topical benzoyl peroxide.

Eosinophilic folliculitis is a sterile folliculitis that pres-
ents with urticarial papules with prominent eosinophilic
infiltration. It is most common in immunosuppressed
patients, especially those with AIDS. It may appear first
with institution of highly active antiretroviral therapy
(ART) and be mistaken for a drug eruption.

Pseudofolliculitis is caused by ingrowing of tightly
curled hairs in the beard area. In this entity, the papules and
pustules are located at the side of and not in follicles. It may
be treated by growing a beard, by using chemical depilato-
ries, or by shaving with a foil-guard razor. Laser hair
removal is dramatically beneficial in patients with pseudo-
folliculitis and can be done on patients with any skin tone.

Pityrosporum folliculitis presents as 1- to 2-mm pruritic
pink papulopustules on the upper trunk, hairline, and
arms. It is often pruritic and tends to develop during peri-
ods of excessive sweating. It can also occur in immunosup-
pressed patients.

Demodex folliculitis is caused by the mite Demodex
folliculorum. Tt presents as 1-2 mm papules and pustules
on an erythematous base, often on the background of
rosacea-like changes, in patients who have not responded
to conventional treatment for rosacea. It is more common
in immunosuppressed patients. KOH from the pustules
will demonstrate Demodex folliculorum mites.

Clinical Findings

The symptoms range from slight burning and tenderness
to intense itching. The lesions consist of pustules of hair
follicles (Figure 6-16).

Differential Diagnosis

It is important to differentiate bacterial from nonbacterial
folliculitis. The history is important for pinpointing the
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Figure 6-16. Bacterial folliculitis. Hair emanating
from the center of the pustule is the clinical hallmark of
folliculitis. (Reproduced with permission from Richard P.
Usatine, MD, in Usatine RP, Smith MA, Mayeaux EJ Jr,
Chumley H. The Color Atlas of Family Medicine, 2nd ed.
McGraw-Hill, 2013.)

causes of nonbacterial folliculitis, and a Gram stain and
culture are indispensable. One must differentiate bacterial
folliculitis from acne vulgaris or pustular miliaria (heat
rash) and from other infections of the skin, such as impe-
tigo or Pityrosporum folliculitis. Eosinophilic folliculitis in
AIDS often requires biopsy for diagnosis.

Complications

Abscess formation is the major complication of bacterial
folliculitis.

Prevention

Correct any predisposing local causes, such as oils or fric-
tion. Be sure that the water in hot tubs and spas is treated
properly. If staphylococcal folliculitis is persistent, treat-
ment of nasal or perineal carriage with rifampin, 600 mg
daily for 5 days, or with topical mupirocin ointment 2%
twice daily for 5 days, may help. Prolonged oral clindamy-
cin, 150-300 mg/day for 4-6 weeks, or oral TMP-SMZ
given 1 week per month for 6 months can be effective in
preventing recurrent staphylococcal folliculitis and furun-
culosis. Bleach baths (%4-% cup per 20 liters of bathwater
for 15 minutes three to five times weekly) may reduce
cutaneous staphylococcal carriage and not contribute to
antibiotic resistance. Control of blood glucose in diabetes
may reduce infections.

Treatment
A. Local Measures

Anhydrous ethyl alcohol containing 6.25% aluminum
chloride, applied three to seven times weekly to lesions,
may be helpful, especially for chronic frictional folliculitis
of the buttocks. Topical antibiotics are generally ineffective
if bacteria have invaded the hair follicle but may be prophy-
lactic if used as an aftershave in patients with recurrent
folliculitis after shaving.
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B. Specific Measures

Pseudomonas folliculitis clears spontaneously in non-
neutropenic patients if the lesions are superficial. It may be
treated with ciprofloxacin, 500 mg orally twice daily for
5 days.

Systemic antibiotics are recommended for bacterial fol-
liculitis due to other organisms. Extended periods of treat-
ment (4-8 weeks or more) with antistaphylococcal
antibiotics are required if infection involves the scalp or
densely hairy areas, such as the axilla, beard, or groin (see
Table 32-5).

Gram-negative folliculitis in acne patients may be
treated with isotretinoin in compliance with all precautions
discussed above (see Acne Vulgaris).

Eosinophilic folliculitis may be treated initially by the
combination of potent topical corticosteroids and oral anti-
histamines. In more severe cases, treatment is with one of
the following: topical permethrin (application for 12 hours
every other night for 6 weeks); itraconazole, 200-400 mg
orally daily; UVB or PUVA phototherapy; or isotretinoin,
0.5 mg/kg/day orally for up to 5 months. A remission may
be induced by some of these therapies, but long-term treat-
ment may be required.

Pityrosporum folliculitis is treated with topical sulfa-
cetamide lotion twice a day, alone or in combination with
oral itraconazole or fluconazole.

Demodex folliculitis can be treated until cleared with
topical 5% permethrin applied every other night; oral iver-
mectin, 200 mcg/kg once weekly; oral metronidazole,
500 mg once daily or 250 mg three times daily; or topical
ivermectin or metronidazole.

Prognosis

Bacterial folliculitis is occasionally stubborn and persis-
tent, requiring prolonged or intermittent courses of
antibiotics.

Chaitidis N et al. Oral treatment with/without topical treatment
vs topical treatment alone in Malassezia folliculitis patients: a
systematic review and meta-analysis. Dermatol Ther.
2020;33:€13460. [PMID: 32319163]

Lin HS et al. Interventions for bacterial folliculitis and boils
(furuncles and carbuncles). Cochrane Database Syst Rev.
2021;2:CD013099. [PMID: 33634465]

FURUNCULOSIS (Boils) & CARBUNCLES

> Extremely painful inflammatory abscess based on
a hair follicle.

» Coagulase-positive S aureus is the causative
organism.

» Predisposing condition (diabetes mellitus, HIV
disease, injection drug use) sometimes present.

General Considerations

A furuncle (boil) is a deep-seated infection (abscess)
caused by S aureus that involves the hair follicle and adja-
cent subcutaneous tissue. The most common sites of
occurrence are the hairy parts exposed to irritation and
friction, pressure, or moisture. Because the lesions are
autoinoculable, they are often multiple. Diabetes mellitus
(especially if using insulin injections), injection drug use,
allergy injections, and HIV disease all increase the risk of
staphylococcal infections by increasing the rate of carriage.
Certain other exposures including hospitalization, athletic
teams, prisons, military service, and homelessness may
also increase the risk of infection.

A carbuncle consists of several furuncles developing in
adjoining hair follicles and coalescing to form a conglom-
erate, deeply situated mass with multiple drainage points.

Recurrent furunculosis (three or more episodes in
12 months) tends to occur in those with direct contact with
other infected individuals, especially family members.

Clinical Findings
A. Symptoms and Signs

Pain and tenderness may be prominent. The abscess is
either rounded or conical. It gradually enlarges, becomes
fluctuant, and then softens and opens spontaneously after
a few days to 1-2 weeks to discharge a core of necrotic tis-
sue and pus. The inflammation occasionally subsides
before necrosis occurs.

B. Laboratory Findings

There may be slight leukocytosis. Pus can be cultured to
rule out MRSA or other bacteria. Culture of the anterior
nares and anogenital area (including the rectum to test for
GI carriage) may identify chronic staphylococcal carriage
in cases of recurrent cutaneous infection.

Differential Diagnosis

The most common entity in the differential is an inflamed
epidermal inclusion cyst that suddenly becomes red, ten-
der, and expands greatly in size over one to a few days. The
history of a prior cyst in the same location, the presence of a
clearly visible cyst orifice, and the extrusion of malodorous
cheesy material (rather than purulent material) helps in the
diagnosis. Tinea profunda (deep dermatophyte infection of
the hair follicle) may simulate recurrent furunculosis.
Furunculosis is also to be distinguished from deep mycotic
infections, such as sporotrichosis; from other bacterial infec-
tions, such as anthrax and tularemia (rare); from atypical
mycobacterial infections; and from acne cysts. Hidradenitis
suppurativa (acne inversa) presents with recurrent tender,
sterile abscesses in the axillae and groin, on the buttocks, or
below the breasts. The presence of old scars or sinus tracts
plus negative cultures suggests this diagnosis.

Complications

Serious and sometimes fatal complications of staphylococ-
cal infection such as septicemia can occur.
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Prevention

Identifying and eliminating the source of infection is criti-
cal to prevent recurrences after treatment. The source
individual may have chronic dermatitis or be an asymp-
tomatic carrier of MRSA. Nasal carriage of MRSA and
the number of children in a household are risk factors for
transmission between household members. Local mea-
sures, such as meticulous handwashing; no sharing of
towels, clothing, and personal hygiene products; avoid-
ing loofas or sponges in the bath or shower; changing
underwear, sleepwear, towels, and washcloths daily;
aggressive scrubbing of showers, bathrooms, and sur-
faces with bleach; bleach baths (¥%-% cup per 20 liters of
bathwater for 15 minutes three to five times weekly), 4%
chlorhexidine washes, and isolation of infected patients
who reside in institutions to prevent spread are all effec-
tive measures.

Treatment
A. Specific Measures

Incision and drainage are recommended for all loculated
suppurations and are the mainstay of therapy. Systemic
antibiotics are given only if there are multiple lesions, evi-
dence of surrounding cellulitis, or if the patient is immu-
nosuppressed. Commonly prescribed antibiotics are
TMP-SMZ (160/800 or 320/1600 mg orally twice a day for
10 days or 7 days, respectively) or clindamycin (300 mg
orally three times daily for 10 days). Other oral antibiotic
options include dicloxacillin or cephalexin, 1 g daily in
divided doses for 10 days. For suspected MRSA, doxycy-
cline 100 mg twice daily, TMP-SMZ double-strength one
tablet twice daily, clindamycin 150-300 mg twice daily,
and linezolid 400 mg twice daily for 7-10 days are effec-
tive. Recurrent furunculosis may be treated with a combi-
nation of cephalexin (250-500 mg orally four times daily)
or doxycycline (100 mg orally twice daily) for 2-4 weeks
plus either rifampin (300 mg orally twice daily for 5 days)
or long-term clindamycin (150-300 mg orally daily for
1-2 months). Shorter courses of antibiotics (7-14 days)
plus longer-term daily 4% chlorhexidine whole body
washing and intranasal, axilla, and anogenital mupirocin
or retapamulin may also cure recurrent furunculosis. Oral
vancomycin (1 g twice daily for 5 days) can treat GI car-
riage of S aureus. Family members, pets, and intimate
contacts may need evaluation for staphylococcal carrier
state and perhaps concomitant treatment. Stopping high-
risk behavior, such as injection drug use, can also prevent
recurrence.

B. Local Measures

Avoid over manipulation of inflamed areas. Use moist
heat to promote spontaneous lesion drainage. Use surgi-
cal incision and drainage for fluctuant nondraining
lesions.

Prognosis

Recurrent crops may occur for months or years.
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Lin HS et al. Interventions for bacterial folliculitis and boils
(furuncles and carbuncles). Cochrane Database Syst Rev.
2021;2:CD013099. [PMID: 33634465]

CELLULITIS

» Edematous, expanding, erythematous, warm
plaque with or without vesicles or bullae.

> Lower leg is frequently involved.

v

Pain, chills, and fever are commonly present.
> Septicemia may develop.

General Considerations

Cellulitis, a diffuse spreading infection of the dermis and
subcutaneous tissue, is usually on the lower leg
(Figure 6-17) and most commonly due to gram-positive
cocci, especially group A beta-hemolytic streptococci and
S aureus. Rarely, gram-negative rods or even fungi can
produce a similar picture. In otherwise healthy persons, the
most common portal of entry for lower leg cellulitis is
interdigital tinea pedis with fissuring. Other diseases that
predispose to cellulitis are prior episodes of cellulitis,
chronic edema, venous insufficiency with secondary
edema, lymphatic obstruction, saphenectomy, and other
perturbations of the skin barrier. Bacterial cellulitis is
almost never bilateral.

Clinical Findings
A. Symptoms and Signs

Cellulitis begins as a tender small patch. Swelling, ery-
thema, and pain are often present. The lesion expands over
hours, so that from onset to presentation is usually
6-36 hours. As the lesion grows, the patient becomes more
ill with progressive chills, fever, and malaise. Lymphangitis

4

Figure 6-17. Cellulitis. (Used, with permission, from
Lindy Fox, MD.)
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and lymphadenopathy are often present. If septicemia
develops, hypotension may develop, followed by shock.

B. Laboratory Findings

Leukocytosis or neutrophilia may be present early in the
course. Blood cultures are variably positive. If a central
ulceration, pustule, or abscess is present, culture may be of
value. In immunosuppressed patients, or if an unusual
organism is suspected and there is no loculated site to cul-
ture, a full-thickness skin biopsy should be sent for histo-
logic evaluation and culture (bacterial, fungal, and
mycobacterial). If a primary source for the infection is
identified (wound, leg ulcer, toe web intertrigo), cultures
from these sites isolate the causative pathogen in half of
cases and can be used to guide antibiotic therapy.

Differential Diagnosis

DVT and necrotizing fasciitis are two potentially life-
threatening entities that can mimic cellulitis (ie, present
with a painful, red, swollen lower extremity). Necrotizing
fasciitis should be suspected in a patient who has a toxic
appearance, bullae, crepitus or anesthesia of the involved
skin, skin necrosis, and laboratory evidence of rhabdomy-
olysis (elevated creatine kinase) or disseminated intravas-
cular coagulation. While these findings may be present
with severe cellulitis and bacteremia, it is essential to rule
out necrotizing fasciitis because rapid surgical debride-
ment is essential. Other noninfectious skin lesions that
may resemble cellulitis are termed “pseudocellulitis” These
include sclerosing panniculitis, an acute, exquisitely tender
red plaque on the medial lower legs above the malleolus in
patients with venous stasis or varicosities, and acute severe
contact dermatitis on a limb, which produces erythema,
vesiculation, and edema, as seen in cellulitis, but with itch-
ing instead of pain. Bilateral lower leg bacterial cellulitis is
exceedingly rare, and other diagnoses, especially severe
stasis dermatitis (see Figure 14-2), should be considered in
this setting. Severe lower extremity stasis dermatitis usually
develops over days to weeks rather than hours as with cel-
lulitis. It is also not as tender to palpation as cellulitis.
Cryptococcal cellulitis in the organ transplant recipient is
often bilateral. The ALT-70 is a predictive model to diag-
nose cellulitis or a cellulitis mimic and to provide guidance
about when a dermatology consultation is needed.

Treatment

Intravenous or parenteral antibiotics may be required for
the first 2-5 days, with adequate coverage for Streptococcus
and Staphylococcus. Methicillin-susceptible S aureus
(MSSA) can be treated with nafcillin, cefazolin, clindamy-
cin, dicloxacillin, cephalexin, doxycycline, or TMP-SMZ. If
MRSA is suspected or proven, treatment options include
vancomycin, linezolid, clindamycin, daptomycin, doxycy-
cline, or TMP-SMZ. In mild cases or following the initial
parenteral therapy, oral dicloxacillin or cephalexin, 250-
500 mg four times daily for 5-10 days, is usually adequate.
In patients in whom intravenous treatment is not insti-
tuted, the first dose of oral antibiotic can be doubled to
achieve high blood levels rapidly. In patients with recurrent

lower leg cellulitis (three to four episodes per year), oral
penicillin 250 mg twice daily or oral erythromycin
250-500 mg twice daily can decrease the risk of recurrence.
Prior episodes of cellulitis, lymphedema, chronic venous
insufficiency, peripheral vascular disease, and DVT are
associated with an increased risk of recurrent cellulitis.
Additional measures to prevent recurrences include com-
pression, treating toe web intertrigo and tinea pedis, and
controlling venous insufficiency.

When to Admit

o Severe local symptoms and signs.
« Signs of sepsis.

« Elevated WBC count of 10,000/mcL (10 x 10°L) or
more with marked left shift. Failure to respond to oral
antibiotics.

Garcia BM et al. Distinguishing cellulitis from its noninfectious
mimics: approach to the red leg. Infect Dis Clin North Am.
2021;35:61. [PMID: 33303330]

Lee RA et al. Appropriate use of short-course antibiotics in com-
mon infections: best practice advice from the American Col-
lege of Physicians. Ann Intern Med. 2021;174:822. [PMID:
33819054]

Rrapi R et al. Cellulitis: a review of pathogenesis, diagnosis, and
management. Med Clin North Am. 2021;105:723. [PMID:
34059247]

ERYSIPELAS

> Edematous, circumscribed, hot, erythematous
area, with raised advancing border.

> Central face or lower extremity frequently
involved.

> Pain and systemic toxicity may be striking.

General Considerations

Erysipelas is a superficial form of cellulitis that is caused by
beta-hemolytic streptococci.

Clinical Findings
A. Symptoms and Signs

The symptoms are pain, malaise, chills, and moderate fever.
A bright red patch appears and then spreads to form a tense,
sharply demarcated, glistening, smooth, hot plaque. The
sharp margin characteristically advances noticeably in days
or even hours. The lesion has a raised edge and may pit
slightly with finger pressure. Vesicles or bullae occasionally
develop on the surface. The lesion does not usually become
pustular or gangrenous and heals without scar formation.
Breaks in the skin often provide a portal of entry for the
organism. On the face, erysipelas begins near a fissure at the
angle of the nose. On the lower extremity, tinea pedis with
interdigital fissuring is a common portal of entry.
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B. Laboratory Findings

Leukocytosis is almost invariably present; blood cultures
may be positive.

Differential Diagnosis

Erysipeloid is a benign bacillary infection by Erysipelothrix
rhusiopathiae that produces cellulitis of the skin of the fingers
or the backs of the hands in fishermen and meat handlers.

Complications

Unless erysipelas is promptly treated, death may result
from bacterial dissemination, particularly in older adults.

Treatment

Intravenous antibiotics effective against group A beta-
hemolytic streptococci and staphylococci should be con-
sidered, but outpatient treatment with oral antibiotics has
demonstrated equal efficacy. Oral regimens include a 7-day
course with penicillin VK (250 mg), dicloxacillin (250 mg),
or a first-generation cephalosporin (250 mg) four times a
day. Clindamycin (250 mg twice daily orally for 7-14 days)
is an option for penicillin-allergic patients.

Prognosis

With appropriate treatment, rapid improvement is
expected. The presence of lymphedema carries the greatest
risk of recurrence.

Ren Z et al. Burden, risk factors, and infectious complications of
cellulitis and erysipelas in US adults and children in the emer-
gency department setting. ] Am Acad Dermatol. 2021;84:1496.
[PMID: 33238162]

ERYTHEMA MIGRANS

Erythema migrans is a unique cutaneous eruption that
characterizes the localized or generalized early stage of
Lyme disease (caused by Borrelia burgdorferi) (Figure 6-18)
(see also Chapter 36).

Figure 6-18. Erythema migrans on trunk. Annular
plaque with central clearing and central puncta from the
bite. (Reproduced, with permission, from Soutor C, Hordinsky
MK. Clinical Dermatology. The McGraw-Hill Companies; 2013.)
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PARASITIC INFESTATIONS

SCABIES

> Generalized very severe itching; infestation usually
spares the head and neck.

» Burrows, vesicles, and pustules, especially on
finger webs and in wrist creases.

> Mites, ova, and brown dots of feces (scybala)
visible microscopically.

» Red papules or nodules on the scrotum and on
the penile glans and shaft are pathognomonic.

General Considerations

Scabies is caused by infestation with Sarcoptes scabiei,
affecting over 200 million people worldwide. Close physi-
cal contact for 15-20 minutes with an infected person is
the typical mode of transmission. However, scabies may be
acquired by contact with the bedding of an infested indi-
vidual. Facility-associated scabies is common, primarily in
long-term care facilities, and misdiagnosis is common.
Index patients are usually elderly and immunosuppressed.
When these patients are hospitalized, hospital-based epi-
demics can occur and are difficult to eradicate when health
care workers become infected and spread the infestation to
other patients.

Clinical Findings
A. Symptoms and Signs

Itching is almost always present and can be severe. The
lesions consist of generalized excoriations with small pru-
ritic vesicles, pustules, and “burrows” in the interdigital
spaces of the hands and feet, on the heels of the palms,
wrists, elbows, umbilicus, around the axillae, on or around
the areolae (Figure 6-19), or on the penile shaft and scro-
tum in men. The burrow appears as a short irregular mark,
2-3 mm long and the width of a hair. Characteristic nodu-
lar lesions may occur on the scrotum or penis and along
the posterior axillary line. The infestation usually spares
the head and neck (though these areas may be involved in
infants, older adults, and patients with AIDS).

Hyperkeratotic or crusted scabies presents as thick flak-
ing scale. These areas contain millions of mites, and these
patients are highly infectious. Pruritus is often absent.
Patients with widespread hyperkeratotic scabies are at risk
for superinfection with S aureus, which in some cases pro-
gresses to sepsis if left untreated. Crusted scabies is the
cause of 83% of scabies outbreaks in institutions.

B. Laboratory Findings

The diagnosis should be confirmed by microscopic dem-
onstration of the organism, ova, or feces in a mounted
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Figure 6-19. Scabies. A polymorphic eruption of
papulovesicles and excoriated papules scattered on the
chest. (Used, with permission, from Kanade Shinkai, MD.)

specimen, examined with tap water, mineral oil, or KOH.
Best results are obtained when multiple lesions are scraped,
choosing the best unexcoriated lesions from interdigital
webs, wrists, elbows, or feet. A No. 15 blade is used to
scrape each lesion until it is flat. Patients with crusted/
hyperkeratotic scabies must be evaluated for immunosup-
pression (especially HIV and HTLV-1 infections) if no
iatrogenic cause of immunosuppression is present. Patients
with hyperkeratotic scabies and associated bacterial super-
infection may have laboratory findings consistent with
infection and, if severe, sepsis.

Differential Diagnosis

Scabies must be distinguished from the various forms of
pediculosis, from bedbug and flea bites, and from other
causes of pruritus.

Treatment & Prognosis

Treatment is aimed at killing scabies mites and controlling
the dermatitis, which can persist for months after effective
eradication of the mites. Bedding and clothing should be
laundered or set aside for 14 days in plastic bags. High heat
(60°C) is required to kill the mites and ova. Treatment is
aimed at all infected persons in a family or institutionalized
group. Otherwise, reinfestations will likely occur, which is
why scabies in nursing home patients, institutionalized or
mentally impaired patients, and AIDS patients may be
much more difficult to treat.

1. Permethrin 5% cream—Treatment with permethrin, a
highly effective and safe agent, consists of a single applica-
tion from the neck down for 8-12 hours then washed off,
repeated in 1 week. Patients often continue to itch for
several weeks after treatment. Use of triamcinolone 0.1%
cream helps resolve the dermatitis.

Pregnant patients should be treated only if they have
documented scabies. Permethrin 5% cream once for
12 hours or 5% or 6% sulfur in petrolatum applied nightly
for 3 nights from the neck down may be used.

Most failures in normal persons are related to incorrect
use or incomplete treatment of the housing unit. In these
cases, repeat treatment with permethrin once weekly for
2 weeks, with re-education regarding the method and
extent of application, is suggested.

2. Ivermectin—In immunocompetent individuals,
200 mcg/kg orally is effective in about 75% of cases with a
single dose and in 95% of cases with two doses 2 weeks
apart. Since the drug is not ovicidal, the second dose
theoretically kills eggs that might have hatched after the
first dose was given.

Ivermectin is often used in combination with perme-
thrin. In immunosuppressed persons and those with
crusted (hyperkeratotic) scabies, multiple doses of iver-
mectin (every 2 weeks for 2 or 3 doses) plus topical therapy
with permethrin every 3 days to once weekly, depending
on degree of involvement, may be effective when topical
treatment and oral therapy alone fail. A topical keratolytic
(urea) should be used to help remove the scale of hyper-
keratotic scabies, thereby decreasing the mite load.

Ivermectin can be beneficial in mass treatment to eradi-
cate widespread infection. In endemic areas, mass inter-
vention with ivermectin is effective in controlling both
scabies and associated bacterial infections.

If secondary pyoderma is present, it is treated with sys-
temic antibiotics. Staphylococcal superinfection may lead
to sepsis. In areas where nephritogenic streptococcal
strains are prevalent, infestation with scabies or exposure
to scabies-infested dogs may be followed by acute post-
streptococcal glomerulonephritis.

Persistent pruritic post-scabietic papules may be treated
with mid- to high-potency corticosteroids or with intrale-
sional triamcinolone acetonide (2.5-5 mg/mL).

Engelman D et al. The 2020 International Alliance for the Con-
trol of Scabies consensus criteria for the diagnosis of scabies.
Br ] Dermatol. 2020;183:808. [PMID: 32034956]

Thomas C et al. Ectoparasites: scabies. ] Am Acad Dermatol.
2020;82:533. [PMID: 31310840]

PEDICULOSIS

> Pruritus with excoriation.

v

Nits on hair shafts; lice on skin or clothes.

» Occasionally, sky-blue macules (maculae ceruleae)
on the inner thighs or lower abdomen in pubic
lice infestation.

General Considerations

Pediculosis is a parasitic infestation of the skin of the scalp,
trunk, or pubic areas. Body lice usually occur among peo-
ple who live in overcrowded dwellings with inadequate
hygiene facilities. Pubic lice may be sexually transmitted.
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Head lice may be transmitted by shared use of hats or
combs. Adults in contact with children with head lice fre-
quently acquire the infestation.

There are three different varieties: (1) pediculosis capi-
tis, caused by Pediculus humanus var capitis (head louse);
(2) pediculosis corporis, caused by Pediculus humanus var
corporis (body louse); and (3) pediculosis pubis, caused by
Phthirus pubis (pubic louse, “crabs”).

Head and body lice are 3-4 mm long and similar in
appearance. The “body louse” can seldom be found on the
body because it comes onto the skin only to feed; it must be
looked for in the seams of the clothing. Trench fever,
relapsing fever, and typhus are transmitted by the body
louse in countries where those diseases are endemic. In the
United States, Bartonella quintana, the organism that
causes trench fever, has been found in lice infesting persons
with housing instability.

Clinical Findings

In body lice infestations, itching may be very intense, and
scratching may result in deep excoriations, especially over
the upper shoulders, axillae, posterior flanks, and neck. In
some cases, only itching is present, with few excoriations
seen. Pyoderma (bacterial infection of the skin) may be the
presenting sign. Diagnosis is made by examining the seams
of clothing for nits and lice. Head lice presents as scalp
pruritus often accompanied by erosions on the occipital
scalp, posterior neck, and upper back. Diagnosis is made by
finding lice on the scalp or small nits resembling pussy wil-
low buds on the scalp hairs close to the skin. Nits are easiest
to see above the ears and at the nape of the neck. Pubic lice
infestations are occasionally generalized, particularly in
hairy individuals; the lice may even be found on the eye-
lashes and in the scalp. Diagnosis is made by finding lice or
nits on pubic hair, body hair, or eyelashes.

Differential Diagnosis

Head lice infestation must be distinguished from sebor-
rheic dermatitis, body lice infestation from scabies and
bedbug bites, and pubic lice infestation from anogenital
pruritus and eczema.

Treatment

1. Pediculosis capitis—Permethrin 1% cream rinse (Nix)
is a topical over-the-counter pediculicide and ovicide. It is
applied to the scalp and hair and left on for 8 hours before
being rinsed off. Although it is the treatment of choice for
head lice, permethrin resistance is common. Malathion
lotion 1% (Ovide) is very effective but highly volatile and
flammable, so application must be done in a well-ventilated
room or out of doors. Topical ivermectin 0.5% lotion,
benzyl alcohol 5%, Oxyphthirine® lotion, spinosad 0.9%
suspension, dimethicone, and abametapir 0.74% lotion are
additional agents that have efficacy against pediculosis
capitis; of these, topical ivermectin is the most effective.
All infested persons in a household, school, or other facil-
ity should ideally be treated at the same time. Other than
topical ivermectin, topical therapies should be repeated
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7-9 days after the initial treatment. For involvement of
eyelashes, petrolatum is applied thickly twice daily for
8 days and the remaining nits plucked off. Systemic treat-
ment options, often used in combination with topical
agents, are oral ivermectin (200 mcg/kg orally, repeated in
7 days) (for children older than 5 years and more than
15 kg) and oral TMP-SMZ (10 mg TMP/kg/day and 50 mg
SMZ/kg/day divided twice daily for 10 days).

2. Pediculosis corporis—Body lice are treated by disposing
of the infested clothing and addressing the patient’s social
situation.

3. Pediculosis pubis—Application of permethrin rinse 1%
for 10 minutes or permethrin cream 5% for 8 hours to the
pubis is effective. Sexual contacts should be treated. Clothes
and bedclothes should be washed and dried at high
temperature.

Coates SJ et al. Ectoparasites: pediculosis and tungiasis. ] Am
Acad Dermatol. 2020;82:551. [PMID: 31306729]

Fu YT et al. Human pediculosis, a global public health problem.
Infect Dis Poverty. 2022;11:58. [PMID: 35619191]

Ogbuefi N et al. Common pediatric infestations: update on diag-
nosis and treatment of scabies, head lice, and bed bugs. Curr
Opin Pediatr. 2021;33:410. [PMID: 34074914]

SKIN LESIONS DUE TO OTHER ARTHROPODS

> Localized urticarial papules with pruritus.

> Lesions in linear groups of three (“breakfast, lunch,
and dinner”) are characteristic of bedbugs.

» Furuncle-like lesions containing live arthropods.

» Tender erythematous patches that migrate (“larva
migrans”).

General Considerations

Some arthropods (eg, mosquitoes and biting flies) are
readily detected as they bite. Many others are not because
they are too small, because there is no immediate reaction,
or because they bite during sleep. Reactions are allergic and
may be delayed for hours to days. Patients are most apt to
consult a clinician when the lesions are multiple and pruri-
tus is intense.

Many persons react most severely to their earliest con-
tacts with an arthropod, thus presenting with pruritic
lesions when traveling, moving into new quarters, etc.
Body lice, fleas, bedbugs, and mosquitoes should be con-
sidered. Bedbug exposure typically occurs in hotels and in
housing with inadequate hygiene but also occurs in stable
domiciles. Spiders are often incorrectly believed to be the
source of bites, but they rarely attack humans. However,
the brown recluse spider (Loxosceles laeta, L reclusa) may
cause severe necrotic reactions and death due to intravascular
hemolysis, and the black widow spider (Latrodectus mactans)
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may cause severe systemic symptoms and death. (See also
Chapter 40.) The majority of patient-diagnosed, clinician-
diagnosed, and even published cases of brown recluse spi-
der bites (or loxoscelism) are incorrect, especially if made
in areas where these spiders are not endemic. Many of
these lesions are actually due to CA-MRSA.

In addition to arthropod bites, the most common
lesions are venomous stings (wasps, hornets, bees, ants,
scorpions) or bites (centipedes), furuncle-like lesions due
to fly maggots or sand fleas in the skin, and a linear creep-
ing eruption due to a migrating larva.

Clinical Findings

The diagnosis may be difficult when the patient has not
noticed the initial attack but suffers a delayed reaction.
Individual bites are often in clusters and tend to occur
either on exposed parts (eg, midges and gnats) or under
clothing, especially around the waist or at flexures (eg,
small mites or insects in bedding or clothing). The reaction
is often delayed for 1-24 hours or more. Pruritus is almost
always present and may be all but intolerable once the
patient starts to scratch. Secondary infection may follow
scratching. Urticarial wheals are common. Papules may
become vesicular. The diagnosis is aided by searching for
exposure to arthropods and by considering the patient’s
occupation and recent activities.
The principal arthropods are as follows:

1. Fleas: Fleas are bloodsucking ectoparasites that feed on
dogs, cats, humans, and other species. Flea saliva pro-
duces papular urticaria in sensitized individuals. To
break the life cycle of the flea, one must treat the home
and pets, using quick-Kkill insecticides, residual insecti-
cides, and a growth regulator.

2. Bedbugs: In crevices of beds or furniture; bites tend to
occur in lines or clusters. Papular urticaria is a charac-
teristic lesion of bedbug (Cimex lectularius) bites.
Bedbugs are not restricted to any socioeconomic group
and are a major health problem in some major metro-
politan areas, especially in commercial and residential
hotels.

3. Ticks: Usually picked up by brushing against low vege-
tation.

4. Chiggers or red bugs: These are larvae of trombiculid
mites. A few species confined to particular regions and
locally recognized habitats (eg, berry patches, wood-
land edges, lawns, brush turkey mounds in Australia,
poultry farms) attack humans, often around the waist,
on the ankles, or in flexures, raising intensely itching
erythematous papules after a delay of many hours. The
red chiggers may sometimes be seen in the center of
papules that have not yet been scratched.

5. Bird and rodent mites: Larger than chiggers, bird mites
infest birds and their nests. Bites are multiple anywhere
on the body. Room air conditioning units may transmit
outdoor bird mites to inhabitants of the room. Rodent
mites from mice or rats may cause similar effects. If the
domicile has evidence of rodent activity, then rodent
mite dermatitis should be suspected, as the mites are

rarely found. Pet rodents or birds may be infested with
mites, maintaining the infestation.

6. Mites in stored products: These are white and almost
invisible and infest products, such as copra, vanilla
pods, sugar, straw, cottonseeds, and cereals. Persons
who handle these products may be attacked, especially
on the hands and forearms and sometimes on the feet.

7. Caterpillars of moths with urticating hairs: The hairs
are blown from cocoons or carried by emergent moths,
causing severe and often seasonally recurrent outbreaks
after mass emergence. The gypsy moth is a cause in the
eastern United States.

8. Tungiasis: Tungiasis is due to the burrowing flea
known as Tunga penetrans and is found in Africa, the
West Indies, and South and Central America. The
female burrows under the skin, sucks blood, swells to
0.5 cm, and then ejects her eggs onto the ground.
Ulceration, lymphangitis, gangrene, and septicemia
may result, in some cases with lethal effect. Simple sur-
gical removal is usually performed.

Prevention

Arthropod infestations are best prevented by avoidance of
contaminated areas, personal cleanliness, and disinfection
of clothing, bedclothes, and furniture as indicated. Chig-
gers and mites can be repelled by permethrin applied to the
head and clothing. (It is not necessary to remove clothing.)
Bedbugs are no longer repelled by permethrin and can
survive for up to 1 year without feeding. Aggressive clean-
ing, usually requiring removal of the affected occupant
from the domicile, may be necessary to eradicate bedbug
infestation in a residence.

Treatment

Living arthropods should be removed carefully with twee-
zers after application of alcohol and preserved in alcohol
for identification. In endemic Rocky Mountain spotted
fever areas, ticks should not be removed with the bare
fingers.

Corticosteroid lotions or creams are helpful for the
associated pruritus. Topical antibiotics may be applied if
secondary infection is suspected. Localized persistent
lesions may be treated with intralesional corticosteroids.

Stings produced by many arthropods may be alleviated
by applying papain powder (Adolph’s Meat Tenderizer)
mixed with water, or aluminum chloride hexahydrate
(Xerac AC).

Extracts from venom sacs of bees, wasps, yellow jackets,
and hornets are available for immunotherapy of patients at
risk for anaphylaxis.

Coates SJ et al. Ectoparasites: pediculosis and tungiasis. ] Am
Acad Dermatol. 2020;82:551. [PMID: 31306729]

Kamath § et al. Infestations, bites, and insect repellents. Pediatr
Ann. 2020;49:e124. [PMID: 32155278]

Pace EJ et al. Tickborne diseases: diagnosis and management.
Am Fam Physician. 2020;101:530. [PMID: 32352736]

Parola P et al. Bedbugs. N Engl ] Med. 2020;382:2230. [PMID:
32492304]
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INFLAMMATORY NODULES

ERYTHEMA NODOSUM

» Painful nodules without ulceration on anterior
aspects of legs.

> Slow regression over several weeks to resemble
contusions.

» Women are predominantly affected by a ratio of
10:1 compared to men.

» Some cases associated with infection, IBD, or
medication exposure.

» Evaluation for underlying cause is essential.

General Considerations

Erythema nodosum is a symptom complex of panniculitis
characterized by tender, erythematous nodules that appear
most commonly on the extensor surfaces of the lower legs.
It usually lasts about 6 weeks and may recur. Most cases are
idiopathic in nature. However, erythema nodosum can be
a skin sign of systemic disease. Evaluation and manage-
ment include making the diagnosis, treating the symptoms,
and searching for an underlying cause. The disease may be
associated with various infections—streptococcosis, pri-
mary coccidioidomycosis, other deep fungal infections,
tuberculosis, Yersinia pseudotuberculosis and Y enterocolitica
infection, diverticulitis, or syphilis. It may accompany sar-
coidosis, Behget disease, and IBD. Erythema nodosum may
be associated with pregnancy or with use of oral contracep-
tives. It may occur secondary to medications or, more
rarely, an underlying malignancy.

Clinical Findings
A. Symptoms and Signs

The subcutaneous swellings are exquisitely tender and may
be preceded by fever, malaise, and arthralgia. They are
most often located on the anterior surfaces of the legs
below the knees but may occur on the arms, trunk, and
face. The lesions, 1-10 cm in diameter, are at first pink to
red; with regression, all the various hues seen in a contu-
sion can be observed (Figure 6-20) but, as a rule, the
lesions do not ulcerate.

B. Laboratory Findings

Evaluation of patients presenting with acute erythema
nodosum should include a careful history (including medi-
cation exposures) and physical examination. Significant
findings include a history of prior upper respiratory infec-
tion, diarrheal illness, exposure to tuberculosis, or symp-
toms of any deep fungal infection endemic to the area. All
patients should get a CXR, a purified protein derivative or

CMDT 2024

Figure 6-20. Erythema nodosum. (Used, with
permission, from TG Berger, MD, Dept Dermatology, UCSF)

blood interferon gamma release assay (such as QuantiF-
ERON) (see Pulmonary Tuberculosis in Chapter 9), and
two consecutive ASO/DNAse B titers at 2- to 4-week inter-
vals. Coccidioidomycosis should be looked for in patients
from endemic areas. If no underlying cause is found, only
a small percentage of patients will go on to develop a sig-
nificant underlying illness (usually sarcoidosis) over the
next year.

Differential Diagnosis

Unlike other forms of panniculitis, a defining feature of
erythema nodosum is that it does not ulcerate. Erythema
induratum from tuberculosis is seen on the posterior sur-
faces of the legs and may ulcerate. Lupus panniculitis pres-
ents as tender nodules in fatty areas of the buttocks and
posterior arms and heals with depressed scars. In polyar-
teritis nodosa, the subcutaneous nodules are often associ-
ated with fixed livedo reticularis. In its late stages, erythema
nodosum must be distinguished from simple bruises and
contusions.
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Treatment

The underlying cause should be identified and treated.
Primary therapy is with NSAIDs in usual doses. Saturated
solution of potassium iodide, 5-15 drops three times daily,
results in prompt involution in many cases. Complete bed
rest may be advisable if the lesions are painful. Systemic
therapy directed against the lesions themselves may include
corticosteroid therapy (see Chapter 28) (unless contraindi-
cated by associated infection), dapsone, colchicine, or
hydroxychloroquine.

Prognosis

The lesions usually disappear after about 6 weeks but may
recur.

Pérez-Garza DM et al. Erythema nodosum: a practical approach
and diagnostic algorithm. Am J Clin Dermatol. 2021;22:367.
[PMID: 33683567]

SCALING DISORDERS

ATOPIC DERMATITIS

> Pruritic, xerotic, exudative, or lichenified eruption
on face, neck, upper trunk, wrists, and hands and
in the antecubital and popliteal folds.

» Personal or family history of atopy (eg, asthma,
allergic rhinitis, atopic dermatitis).

> Tendency to recur.

» Onsetin childhood most common; onset after age
30 is uncommon.

General Considerations

Atopic dermatitis (also known as eczema) has distinct pre-
sentations in people of different ages and races. Diagnostic
criteria for atopic dermatitis must include pruritus, typical
morphology and distribution (flexural lichenification,
hand eczema, nipple eczema, and eyelid eczema in adults),
onset in childhood, and chronicity. Also helpful are (1) a
personal or family history of atopy (asthma, allergic rhini-
tis, atopic dermatitis), (2) xerosis-ichthyosis, (3) facial pal-
lor with infraorbital darkening, (4) elevated serum IgE, and
(5) repeated skin infections.

Clinical Findings
A. Symptoms and Signs
Itching is a key clinical feature and may be severe and
prolonged. Ill-defined, scaly, red plaques affect the face,

neck, and upper trunk. The flexural surfaces of elbows and
knees are often involved. In chronic cases, the skin is dry

and lichenified. In patients with darker skin with severe
disease, pigmentation may be lost in lichenified areas. Dur-
ing acute flares, widespread redness with weeping, either
diffusely or in discrete plaques, is common. Virtually all
patients with atopic dermatitis have skin disease before age
5; therefore, a new diagnosis of atopic dermatitis in an
adult over age 30 should be made only after consultation
with a dermatologist.

B. Laboratory Findings

Food allergy is an uncommon cause of flares of atopic der-
matitis in adults. Eosinophilia and increased serum IgE
levels may be present.

Differential Diagnosis

Atopic dermatitis must be distinguished from irritant or
allergic contact dermatitis. Seborrheic dermatitis is less
pruritic, with frequent scalp and central face involvement,
greasy and scaly lesions, and responds quickly to therapy.
Psoriasis is marked by sharply demarcated thickly scaled
plaques on elbows, knees, scalp, and intergluteal cleft.
Secondary staphylococcal or herpetic infections may
exacerbate atopic dermatitis and should be considered
during hyperacute, weeping flares. An infra-auricular fis-
sure is a cardinal sign of secondary staphylococcal
infection.

Treatment

Patient education regarding gentle skin care and proper use
of medications is critical to successful management of
atopic dermatitis.

A. General Measures

Atopic patients have hyperirritable skin. Anything that
dries or irritates the skin may trigger dermatitis. Atopic
individuals are sensitive to low humidity and often flare in
the winter. Adults with atopic disorders should not bathe
more than once daily. Soap should be confined to the arm-
pits, groin, scalp, and feet. Washcloths and brushes should
not be used. After rinsing, the skin should be patted dry
(not rubbed) and then immediately—within minutes—
covered with a thin film of an emollient or a corticosteroid
as needed. Plain petrolatum can be used if contact derma-
titis resulting from additives in medication is suspected.
Skin may be irritated by rough fabrics, including wools and
acrylics. Cottons are preferable, but synthetic blends also
are tolerated. Other triggers may include sweating, oint-
ments, and heat.

B. Local Treatment

Corticosteroids should be applied sparingly to the derma-
titis once or twice daily and rubbed in well. Their potency
should be appropriate to the severity of the dermatitis. In
general, for treatment of lesions on the body (excluding
genitalia, axillary or crural folds), one should begin with
triamcinolone 0.1% or a stronger corticosteroid, then
taper to hydrocortisone or another slightly stronger mild
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corticosteroid (alclometasone, desonide). It is vital that
patients taper off corticosteroids and substitute emol-
lients as the dermatitis clears to avoid side effects of
corticosteroids. Tapering is also important to avoid der-
matitis flares that may follow abrupt cessation. Tacroli-
mus ointment (Protopic 0.03% or 0.1%), pimecrolimus
cream (Elidel 1%), crisaborole (Eucrisa 2%), and ruxoli-
tinib (Opzelura 1.5%) are nonsteroidal topical medica-
tions that may be effective in managing atopic dermatitis
when applied twice daily. Burning with application occurs
in about 50% of patients using Protopic and 10-25%
using Elidel but may resolve with continued treatment.
These noncorticosteroid medications prevent complica-
tions of long-term corticosteroid use, including atrophy
or striae. They are safe for application on the face and
eyelids but are more expensive than generic topical
corticosteroids.

There is a US FDA black box warning for both topical
tacrolimus and pimecrolimus due to concerns about the
development of T-cell lymphoma. A systematic review and
meta-analysis found a weak association between topical
calcineurin inhibitor use and lymphoma; however, the abso-
lute risk is very low. The number needed to harm is estimated
at 30,000 adults and 200,000 children.

The treatment of atopic dermatitis is dictated by the
pattern of the dermatitis—acute/weepy, subacute/scaly, or
chronic/lichenified.

1. Acute weeping lesions—Staphylococcal or herpetic
superinfection should be excluded by bacterial or viral
culture, or both. Use water or aluminum subacetate solu-
tion (Domeboro or burow solution), or colloidal oatmeal
as a bath or as wet dressings for 10-30 minutes two to four
times daily. Lesions on extremities may be bandaged for
protection at night. Use high-potency corticosteroids after
soaking but spare the face and body folds. Tacrolimus is
usually not tolerated at this stage. Systemic corticosteroids
may be required. An allergic or irritating contactant should
also be considered when acute weeping lesions are present
since contact dermatitis is more likely to develop in atopic
patients.

2. Subacute or scaly lesions—The lesions are dry but still
red and pruritic. Mid- to high-potency corticosteroids in
ointment form should be continued until skin lesions are
cleared and itching is decreased substantially. At that point,
patients should begin a 2- to 4-week taper from twice-daily
to daily dosing with topical corticosteroids to reliance on
emollients, with occasional use of corticosteroids only to
inflamed areas. It is preferable to switch to daily use of a
low-potency corticosteroid instead of further tapering the
frequency of usage of a more potent corticosteroid. Tacro-
limus and pimecrolimus may be substituted if corticoste-
roids cannot be stopped completely.

3. Chronic, dry, lichenified lesions—Thickened and usually
well demarcated, they are best treated with high-potency to
ultra-high-potency corticosteroid ointments. Nightly occlu-
sion for 2-6 weeks may enhance the initial response. Adding
tar preparations, such as liquor carbonis detergens 10% in
Aquaphor or 2% crude coal tar may be beneficial.
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4. Maintenance treatment—Once symptoms have
improved, constant application of effective moisturizers is
recommended to prevent flares. In patients with moderate
disease, use of topical anti-inflammatories only on week-
ends or three times weekly can prevent flares.

C. Systemic and Adjuvant Therapy

Systemic corticosteroids are indicated only for severe acute
exacerbations. Oral prednisone dosages should be high
enough to suppress the dermatitis quickly, usually starting
with 1 mg/kg daily. The dosage is then tapered off over a
period of 2—-4 weeks. Owing to the chronic nature of atopic
dermatitis and the side effects of long-term systemic corti-
costeroids, ongoing use of these agents is not recom-
mended for maintenance therapy. Bedtime doses of
hydroxyzine, diphenhydramine, or doxepin may be helpful
via their sedative properties to mitigate perceived pruritus.
Dupilumab is a targeted immunomodulator with minimal
systemic adverse effects and requires minimal laboratory
monitoring. Janus kinase (JAK) inhibitors (upadacitinib,
abrocitinib), cyclosporine, mycophenolate mofetil, metho-
trexate, or azathioprine may also be used for the most
severe and recalcitrant cases.

Complications of Treatment

The clinician should monitor for skin atrophy. Fissures,
crusts, erosions, or pustules may indicate staphylococcal or
herpetic infection clinically. Eczema herpeticum (herpes
simplex superinfection) is manifested by monomorphic
vesicles, crusts, or scalloped erosions superimposed on
atopic dermatitis or other extensive eczematous processes
and is treated with oral or intravenous acyclovir. Systemic
antistaphylococcal antibiotics—such as a first-generation
cephalosporin or doxycycline if methicillin-resistant
Staphylococcus aureus is suspected—should be given only if
indicated and guided by bacterial culture. Cultures to
exclude methicillin-resistant S aureus are recommended.
In this setting, continuing and augmenting the topical anti-
inflammatory treatment often improves the dermatitis
despite the presence of infection.

Prognosis

Atopic dermatitis runs a chronic or intermittent course.
Affected adults may have only hand dermatitis. Prognostic
factors for persistence into adulthood include generalized
disease or onset early in childhood and asthma. Only
40-60% of these patients have lasting remissions.

Drucker AM et al. Systemic immunomodulatory treatments for
atopic dermatitis: update of a living systematic review and
network meta-analysis. JAMA Dermatol. 2022;158:523.
[PMID: 35293977]

Lam M et al. Association between topical calcineurin inhibitor
use and risk of cancer, including lymphoma, keratinocyte
carcinoma, and melanoma: a systematic review and meta-
analysis. JAMA Dermatol. 2021;157:549. [PMID: 33787818]

Langan SM et al. Atopic dermatitis. Lancet 2020;396:345.
[PMID: 32738956]
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LICHEN SIMPLEX CHRONICUS
(Circumscribed Neurodermatitis)

» Chronic itching and scratching.

» Lichenified lesions with exaggerated skin lines
overlying a thickened, well-circumscribed, scaly
plaque.

> Predilection for nape of neck, wrists, external sur-
faces of forearms, lower legs, and genitals.

General Considerations

Lichen simplex chronicus represents a self-perpetuating
scratch-itch cycle that is hard to disrupt.

Clinical Findings

Intermittent itching incites the patient to scratch the
lesions and may interfere with sleep. Dry, hypertrophic,
lichenified plaques appear on the neck, wrists, ankles, or
perineum (Figure 6-21). The patches are rectangular,
thickened, and hyperpigmented. The skin lines are
exaggerated.

Differential Diagnosis

This disorder can be differentiated from plaque-like lesions
such as psoriasis (redder lesions having whiter scales on
the elbows, knees, and scalp and nail findings) (Figure 6-22),
lichen planus (violaceous, usually smaller polygonal pap-
ules), and nummular (coin-shaped) dermatitis. Lichen
simplex chronicus may complicate chronic atopic dermati-
tis or scabetic infestation.

Treatment

For lesions in extragenital regions, ultra-high potency topi-
cal corticosteroids are effective, with or without occlusion,

Figure 6-21. Lichen simplex chronicus on the hand.
(Used, with permission, from Lindy Fox, MD.)

Figure 6-22. Extensive plaque psoriasis involving
trunk of person with dark skin type. (Used, with permis-
sion, from Kanade Shinkai, MD.)

when used twice daily for several weeks (Table 6-2). In
some patients, flurandrenolide (Cordran) tape may be
effective since it prevents scratching and rubbing of the
lesion. The injection of triamcinolone acetonide suspen-
sion (5-10 mg/mL) into the lesions may occasionally be
curative. Continuous occlusion with a flexible hydrocolloid
dressing for 7 days at a time for 1-2 months may also be
helpful. Dupilumab is a new treatment option for general-
ized disease or prurigo nodularis, its related condition. For
genital lesions, see the section Pruritus Ani.

Prognosis

The disease tends to remit during treatment but may recur
or develop at another site.

Husein-El Ahmed H et al. Dupilumab in prurigo nodularis: a
systematic review of current evidence and analysis of predic-
tive factors to response. ] Dermatolog Treat. 2022;33:1547.
[PMID: 33200955]

Juarez MC et al. A systematic review of evidence based treat-
ments for lichen simplex chronicus. ] Dermatolog Treat.
2021;32:684. [PMID: 31884840]

PSORIASIS

> Silvery scales on bright red, well-demarcated
plaques, usually on the knees, elbows, and scalp.

> Nails: pitting and onycholysis (separation of the
nail plate from the bed).

» Mild itching is common.
» May be associated with psoriatic arthritis.
> Histopathology is helpful.
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General Considerations

Psoriasis is a common benign, chronic inflammatory skin
disease with both a genetic basis and known environmental
triggers. Injury or irritation of normal skin tends to induce
lesions of psoriasis at the site (Koebner phenomenon).
Obesity worsens psoriasis, and significant weight loss may
lead to substantial improvement. Psoriasis has several
variants—the most common is the plaque type, and hand
involvement is also common. Eruptive (guttate) psoriasis
consisting of numerous, smaller lesions 3-10 mm in diam-
eter occurs occasionally after streptococcal pharyngitis.
Rarely, life-threatening forms (generalized pustular and
erythrodermic psoriasis) may occur.

Clinical Findings

There are often no symptoms, but itching may occur and be
severe. Favored sites include the scalp, elbows, knees, palms
and soles, and nails. The lesions are red, sharply defined
plaques covered with silvery scale (Figure 6-22). The glans
penis and vulva may be affected. Occasionally, only the flex-
ures (axillae, inguinal areas) are involved (termed inverse
psoriasis). Fine stippling (“pitting”) in the nails is highly
suggestive of psoriasis (Figure 6-23) as is onycholysis. The
combination of red plaques with silvery scales on elbows
and knees, with scaliness in the scalp or nail findings, is
diagnostic. Patients with psoriasis often have a pink or red
intergluteal fold. Not all patients have findings in all loca-
tions. Some patients have mainly hand or foot dermatitis
with minimal findings elsewhere. There may be associated
arthritis that is most commonly distal and oligoarticular,
although the rheumatoid variety with a negative rheumatoid
factor may occur. The psychosocial impact of psoriasis is a
major factor in determining the treatment of the patient.

Differential Diagnosis

Psoriasis lesions are well demarcated and affect extensor
surfaces—in contrast to atopic dermatitis, with poorly

Figure 6-23. Nail pitting due to psoriasis in a
patient with dark skin. (Reproduced with permission
from Richard P. Usatine, MD, in Usatine RP, Smith MA,
Mayeaux EJ Jr, Chumley H. The Color Atlas of Family
Medicine, 2nd ed. McGraw-Hill, 2013.)
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demarcated plaques in flexural distribution. In body folds,
scraping and culture for Candida and examination of scalp
and nails will distinguish inverse psoriasis from intertrigo
and candidiasis. Dystrophic changes in nails may mimic
onychomycosis, and a KOH preparation or fungal culture is
valuable in diagnosis. The cutaneous features of reactive
arthritis, pityriasis rosea, SLE, and syphilis mimic psoriasis.

Treatment

There are many therapeutic options in psoriasis to be cho-
sen according to the extent (body surface area [BSA]
affected) and the presence of other findings (for example,
arthritis). Certain medications, such as beta-blockers, anti-
malarials, statins, lithium, and prednisone taper, may flare
or worsen psoriasis. Patients with moderate to severe pso-
riasis should be managed by or in conjunction with a
dermatologist.

A. Limited Disease

For patients with large plaques and less than 10% of the
BSA involved, the easiest regimen is to use a high-potency
to ultra-high-potency topical corticosteroid cream or oint-
ment. It is best to restrict the ultra-high-potency cortico-
steroids to 2-3 weeks of twice-daily use and then use them
in a pulse fashion three or four times on weekends or
switch to a mid-potency corticosteroid. Topical corticoste-
roids rarely induce a lasting remission. Initially, patients
may be treated with twice-daily topical corticosteroids plus
a vitamin D analog (calcipotriene ointment 0.005% or cal-
citriol ointment 0.003%) twice daily. This rapidly clears the
lesions; eventually, the topical corticosteroids are stopped,
and once- or twice-daily application of the vitamin D ana-
log is continued long-term. Calcipotriene usually cannot
be applied to the groin or face because of irritation. Treat-
ment of extensive psoriasis with vitamin D analogs may
result in hypercalcemia so that the maximum dose for cal-
cipotriene is 100 g/week and for calcitriol it is 200 g/week.
Calcipotriene is incompatible with many topical cortico-
steroids (but not halobetasol), so if used concurrently, it
must be applied at a different time. For patients with
numerous small papules and plaques, such as guttate pso-
riasis, phototherapy is the best therapy.

For thick plaques on the scalp, start with a tar sham-
poo, used daily if possible. Additional treatments include
6% salicylic acid gel (eg, Keralyt), P & S solution (phenol,
mineral oil, and glycerin), or fluocinolone acetonide
0.01% in oil (Derma-Smoothe/FS) under a shower cap at
night, and shampoo in the morning. In order of increasing
potency, triamcinolone 0.1%, fluocinolone, betametha-
sone dipropionate, amcinonide, and clobetasol are avail-
able in solution form for use on the scalp twice daily.
Tacrolimus ointment 0.1% or 0.03% or pimecrolimus
cream 1% may be effective in intertriginous, genital, and
facial psoriasis, where potent corticosteroids are not rec-
ommended due to skin atrophy. Two additional nonsteroi-
dal topical therapies have recently been approved to treat
psoriasis: roflumilast cream 0.3% (phosphodiesterase-4
inhibitor) and tapinarof cream 1% (aryl hydrocarbon
receptor agonist).
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B. Moderate Disease

Psoriasis affecting 10-30% of the patient’s BSA is fre-
quently treated with UV phototherapy, either in a medical
office or via a home light unit. Systemic agents listed below
may also be used.

C. Moderate to Severe Disease

If psoriasis in a given location is severe or involves more
than 30% of the body surface, it is difficult to treat with
topical agents. These patients may be best managed in
partnership with a dermatologist, especially when consid-
ering systemic therapy. The treatment of choice is outpa-
tient narrowband UVB (NB-UVB) three times weekly.
Clearing occurs in an average of 7 weeks, and mainte-
nance may be required. Psoriatic arthritis may require
distinct treatments and benefits from management in
partnership with a rheumatologist or dermatologist.

Methotrexate is effective for severe psoriasis in doses up
to 25 mg once weekly according to published protocols.
Long-term methotrexate use may be associated with cirrho-
sis. After receiving a 3.5-4-g cumulative dose, the patient
should be referred to a hepatologist for evaluation. Adminis-
tration of folic acid, 1-2 mg daily, can eliminate nausea
caused by methotrexate without compromising efficacy.

Acitretin, a synthetic retinoid, is most effective for pustu-
lar psoriasis in oral dosages of 0.5-0.75 mg/kg/day. Liver
enzymes and serum lipids must be checked periodically.
Because acitretin is a teratogen and persists for 2-3 years in
fat, women of childbearing age must wait at least 3 years after
completing acitretin treatment before considering pregnancy.
When used as single agents, retinoids will flatten psoriatic
plaques, but will rarely result in complete clearing. Retinoids
find their greatest use when combined with phototherapy—
either UVB or PUVA, with which they are synergistic.

Cyclosporine dramatically improves psoriasis and may
be used to control severe cases. Rapid relapse (rebound)
frequently occurs after cessation of therapy, so another agent
must be added if cyclosporine is stopped. The TNF inhibi-
tors etanercept (Enbrel), infliximab (Remicade), certoli-
zumab (Cimzia), and adalimumab (Humira) are effective in
pustular and chronic plaque psoriasis and are also effective
for the associated arthritis. Infliximab provides the most rapid
response and can be used for severe pustular or erythroder-
mic flares. Etanercept is used more frequently for long-term
treatment at a dose of 50 mg subcutaneously twice weekly for
3 months, then 50 mg once weekly. All three TNF inhibitors
can also induce or worsen psoriasis. IL-12/23 monoclonal
antibodies (ustekinumab [Stelara], guselkumab, risanki-
zumab, and tildrakizumab), oral TYK2 inhibitors (deucrav-
acitinib), and IL-17 monoclonal antibodies (secukinumab,
brodalumab, and ixekizumab) may be the most effective
treatments among biologics. The oral phosphodiesterase-4
inhibitor apremilast is an approved option for psoriasis and
psoriatic arthritis with minimal immunosuppressive effects
and requires no laboratory monitoring.

Prognosis

The course of psoriasis may be chronic and unpredictable,
and it may be refractory to treatment. Patients (especially

those older than 40 years) should be monitored for meta-
bolic syndrome, which correlates with the severity of their
skin disease. Complications of systemic therapy occur, and
active monitoring for infection is needed.

Armstrong AW et al. Comparison of biologics and oral treat-
ments for plaque psoriasis: a meta-analysis. JAMA Dermatol.
2020;156:256. [PMID: 32022825]

Armstrong AW et al. Pathophysiology, clinical presentation, and
treatment of psoriasis: a review. JAMA. 2020;323:1945.
[PMID: 32427307]

Sbidian E et al. Systemic pharmacological treatments for chronic
plaque psoriasis: a network meta-analysis. Update in:
Cochrane Database Syst Rev. 2021;4:CD011535. [PMID:
31917873]

PITYRIASIS ROSEA

» Oval, fawn-colored, scaly eruption following
cleavage lines of trunk.

» Herald patch precedes eruption by 1-2 weeks.
» Occasional pruritus.

General Considerations

Pityriasis rosea is a common mild, acute inflammatory
disease that is 50% more common in females. Young adults
are principally affected, mostly in the spring or fall. Con-
current household cases have been reported.

Clinical Findings

Itching is common but usually mild. The diagnosis is made
by finding one or more classic lesions, such as oval, fawn-
colored plaques up to 2 cm in diameter. The centers of a few
lesions may have a characteristic crinkled or ‘cigarette
paper” appearance and a collarette scale, ie, a thin bit of scale
that is bound at the periphery and free in the center. Lesions
follow cleavage lines on the trunk (so-called Christmas tree
pattern, Figure 6-24), and the proximal portions of the
extremities are often involved. A variant that affects the
flexures (axillae and groin), so-called inverse pityriasis
rosea, and a papular variant, especially in patients with more
darkly pigmented skin types, also occur. An initial lesion
(“herald patch”) that is often larger than the later lesions
often precedes the general eruption by 1-2 weeks. The erup-
tion usually lasts 6-8 weeks and heals without scarring.

Differential Diagnosis

Serologic testing for syphilis should be performed if clini-
cal risk factors are present. Palmar and plantar or mucous
membrane lesions or adenopathy are features suggestive of
secondary syphilis. Tinea corporis may present with a few
red, slightly scaly plaques. Typically, the number of plaques
of tinea corporis is significantly fewer than the number
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Figure 6-24. Pityriasis rosea with scaling lesions
following skin lines and resembling a Christmas tree.
(Used, with permission, from EJ Mayeaux, MD, in Usatine
RP, Smith MA, Mayeaux EJ Jr, Chumley HS. The Color Atlas
and Synopsis of Family Medicine, 3rd ed. McGraw-Hill, 2019.)

seen in pityriasis rosea. A KOH examination should be
performed to exclude a fungal cause. Seborrheic dermatitis
on occasion presents on the body with poorly demarcated
patches over the sternum, in the pubic area, and in the axil-
lae. Tinea versicolor lacks the typical collarette-rimmed
lesions. Guttate or plaque psoriasis is an important diag-
nostic consideration and biopsy can help differentiate these
from pityriasis rosea. Certain medications and immuniza-
tions rarely may induce a skin eruption mimicking pityria-
sis rosea. A pityriasis rosea-like eruption has been reported
in association with SARS-CoV2 infection and COVID-19
vaccination.

Treatment

Pityriasis rosea often requires no treatment unless patients
are symptomatic. In darker-skinned individuals, more
aggressive management may be indicated because dyspig-
mentation of lesions may result. While well-designed clini-
cal trials have not demonstrated highly effective treatments,
most dermatologists recommend UVB treatments or a
short course of prednisone for severe or severely symptom-
atic cases. For mild to moderate cases, topical corticoste-
roids of medium strength (triamcinolone 0.1%) and oral
antihistamines may be used if pruritus is bothersome. The
role of macrolide antibiotics is not evidence-based.

Prognosis

Pityriasis rosea is usually an acute self-limiting illness that
typically disappears in about 6 weeks, although prolonged
variants have been reported.
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Cohen L et al. Dermatologic problems commonly seen by the
allergist/immunologist. J Allergy Clin Immunol Pract.
2020;8:102. [PMID: 31351991]

Freeman EE et al. The spectrum of COVID-19-associated der-
matologic manifestations: an international registry of 716
patients from 31 countries. ] Am Acad Dermatol. 2020;
83:1118. [PMID: 32622888]

Schwartzberg L et al. Cutaneous manifestations of COVID-19.
Cutis. 2021;107:90. [PMID: 33891838]

SEBORRHEIC DERMATITIS

> Dry scales and underlying erythema.

» Scalp, central face, presternal, interscapular areas,
umbilicus, and body folds.

General Considerations

Seborrheic dermatitis is an acute or chronic dermatitis that
often coexists with psoriasis and is associated with inflam-
mation due to Malassezia species.

Clinical Findings

The scalp, face, chest, back, umbilicus, eyelid margins,
genitalia, and body folds have dry scales (dandruff) or oily
yellowish scurf (Figure 6-25). Pruritus is a variable finding.
Patients with Parkinson disease, patients with HIV, and

Figure 6-25. Close-up of seborrheic dermatitis
showing flaking skin and erythema around the beard
region. (Reproduced with permission from Richard P.
Usatine, MD, in Usatine RP, Smith MA, Mayeaux EJ Jr,
Chumley H. The Color Atlas of Family Medicine, 2nd ed.
McGraw-Hill, 2013.)
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patients who become acutely ill often have seborrheic
dermatitis.

Differential Diagnosis

There is a spectrum from seborrheic dermatitis to scalp
psoriasis. Extensive seborrheic dermatitis may simulate
intertrigo in flexural areas, but scalp, face, and sternal
involvement suggests seborrheic dermatitis.

Treatment
A. Seborrhea of the Scalp

Shampoos that contain zinc pyrithione or selenium are
used daily if possible. These may be alternated with keto-
conazole shampoo (1% or 2%) used twice weekly. A com-
bination of shampoos is used in refractory cases. Tar
shampoos are also effective for milder cases and for scalp
psoriasis. Topical corticosteroid solutions or lotions are
then added if necessary and are used twice daily. (See treat-
ment for scalp psoriasis, above.)

B. Facial Seborrheic Dermatitis

The mainstay of therapy is a mild corticosteroid (hydrocor-
tisone 1%, alclometasone, desonide) used intermittently
and not near the eyes. If the disorder cannot be controlled
with intermittent use of a mild topical corticosteroid alone,
ketoconazole 2% cream is added twice daily. Topical tacro-
limus and pimecrolimus are steroid-sparing alternatives
and may be more effective than antifungal therapy.

C. Seborrheic Dermatitis of Nonhairy or
Intertriginous Areas

Low-potency corticosteroid creams (ie, 1% or 2.5% hydro-
cortisone, desonide, or alclometasone dipropionate) are
highly effective when applied twice daily for 5-7 days and
then once or twice weekly for maintenance as necessary.
Selenium lotion, ketoconazole, or clotrimazole gel or cream
may be a useful adjunct. Tacrolimus or pimecrolimus topi-
cally may avoid corticosteroid atrophy in chronic cases.

D. Involvement of Eyelid Margins

“Marginal blepharitis” usually responds to gentle cleaning
of the lid margins nightly as needed, with undiluted baby
shampoo or eyelid cleanser using a cotton swab.

Prognosis

The tendency is for lifelong recurrences. Individual out-
breaks may last weeks, months, or years.

Dall'Oglio F et al. An overview of the diagnosis and management
of seborrheic dermatitis. Clin Cosmet Investig Dermatol.
2022;15:1537. [PMID: 35967915]

Joly P et al. Tacrolimus 0.1% versus ciclopiroxolamine 1% for
maintenance therapy in patients with severe facial seborrheic
dermatitis: a multicenter, double-blind, randomized controlled
study. ] Am Acad Dermatol. 2021;84:1278. [PMID: 33010323]

Sowell J et al. Seborrheic dermatitis in older adults: pathogenesis
and treatment options. Drugs Aging. 2022;39:315. [PMID:
35394260]

LICHEN PLANUS

> Pruritic, violaceous, flat-topped papules with fine
white streaks and symmetric distribution.

> Lacy or erosive lesions of the buccal, vulvar, and
vaginal mucosa; nail dystrophy.

» Commonly seen along linear scratch marks
(Koebner phenomenon) on anterior wrists, penis,
and legs.

» Diagnostic histopathology.

General Considerations

Lichen planus is an inflammatory pruritic disease of the
skin and mucous membranes characterized by distinctive
papules with a predilection for the flexor surfaces and
trunk. The prevalence in the United States is 0.39%. The
three cardinal findings are typical skin lesions, mucosal
lesions, and histopathologic features of band-like infiltra-
tion of lymphocytes in the upper dermis. Lichenoid drug
eruptions can resemble lichen planus clinically and histo-
logically. The most common medications include sulfon-
amides, tetracyclines, quinidine, NSAIDs, beta-blockers,
and hydrochlorothiazide. Hepatitis C infection is associ-
ated with increased prevalence of lichen planus. Allergy to
mercury and other metal-containing amalgams can trigger
oral lesions identical to lichen planus.

Clinical Findings

The lesions are violaceous, flat-topped, angulated pap-
ules, up to 1 cm in diameter, discrete or in clusters
(Figure 6-26), with very fine white streaks (Wickham
striae) on the flexor surfaces of the wrists and ankles; on
lower back; and on mucous membranes, including the
penis, lips, tongue, buccal, vulvar, vaginal, esophageal,
and anorectal mucosa. Itching is mild to severe. The pap-
ules may become bullous or eroded. The disease may be
generalized. Mucous membrane lesions have a lacy white
network overlying them that may be confused with leuko-
plakia. The presence of oral and vulvovaginal lichen pla-
nus in the same patient is common. Patients with both
these mucous membranes involved are at much higher
risk for esophageal lichen planus. Lichen planus is also a
cause of alopecia and nail dystrophy. The Koebner phe-
nomenon (appearance of lesions in areas of trauma) may
be seen.

A special form of lichen planus is the erosive or ulcer-
ative variety, a major problem in the mouth or genitalia.
Squamous cell carcinoma develops in up to 5% of
patients with erosive oral or genital lichen planus and
may occur in esophageal lichen planus. There is also an
increased risk of squamous cell carcinoma developing in
lesions of hypertrophic lichen planus on the lower
extremities.
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Figure 6-26. Lichen planus. (Used, with permission,
from TG Berger, MD, Dept Dermatology, UCSF)

Differential Diagnosis

Lichen planus must be distinguished from similar lesions
produced by medications and other papular lesions, such
as psoriasis, lichen simplex chronicus, graft-versus-host
disease, and syphilis. Lichen planus on the mucous mem-
branes must be differentiated from leukoplakia. Erosive
oral lesions require biopsy and often direct immunofluo-
rescence for diagnosis since lichen planus may simulate
other erosive diseases, especially autoimmune blistering
diseases that involve the oral mucosa.

Treatment
A. Topical Therapy

Superpotent topical corticosteroids applied twice daily
are most helpful for localized disease in nonflexural
areas. Alternatively, high-potency corticosteroid cream
or ointment may be used nightly under thin, pliable plas-
tic film.

Topical tacrolimus appears effective in oral and vagi-
nal erosive lichen planus, but long-term therapy is required
to prevent relapse. If tacrolimus is used, lesions must be
observed carefully for development of squamous cell carci-
noma. Since absorption can occur through mucous
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membranes, serum tacrolimus levels should be checked at
least once if widespread mucosal application (more than
5-10 cm?) is used. If the erosive oral lichen planus lesions
are adjacent to a metal-containing amalgam, removal of
the amalgam may result in clearing of the erosions.

B. Systemic Therapy

NB-UVB, bath PUVA, oral PUVA, and the combination of
an oral retinoid plus PUVA (re-PUVA) are all forms of
phototherapy that can improve lichen planus. Hydroxy-
chloroquine (5 mg/kg once daily), acitretin (10-25 mg
orally daily), cyclosporine (3-5 mg/kg orally), and myco-
phenolate mofetil (1 g orally twice daily) can also be effec-
tive in mucosal and cutaneous lichen planus. Apremilast,
30 mg twice daily, has reported efficacy in case series. JAK
inhibitors and anti-IL-12/23 and anti-IL-17 agents have
also been used with success in refractory cases. Corticoste-
roids may be required in severe cases or in circumstances
where the most rapid response to treatment is desired.
Unfortunately, relapse almost always occurs as the cortico-
steroids are tapered, making systemic corticosteroid ther-
apy an impractical option for the management of chronic
lichen planus.

Prognosis

Lichen planus is a benign disease, but it may persist for
months or years and may be recurrent. Hypertrophic
lichen planus and oral lesions tend to be especially persis-
tent, and neoplastic degeneration has been described in
chronically eroded lesions.

Boch K et al. Lichen planus. Front Med (Lausanne). 2021;
8:737813. [PMID: 34790675]

Leasure AC et al. Prevalence of lichen planus in the United States:
a cross-sectional study of the All of Us research program.
J Am Acad Dermatol. 2022;87:686. [PMID: 34920026]

Li C et al. Global prevalence and incidence estimates of oral
lichen planus: a systematic review and meta-analysis. JAMA
Dermatol. 2020;156:172. [PMID: 31895418]

CUTANEOUS LUPUS ERYTHEMATOSUS

» Localized violaceous red plaques, usually on the
head (discoid lupus erythematosus) or the trunk
(chronic cutaneous lupus erythematosus).

> Scaling, follicular plugging, atrophy, dyspigmenta-
tion, and telangiectasia of involved areas.

> Photosensitivity.
> Distinctive histology.

General Considerations

Common forms of cutaneous lupus include chronic cuta-
neous lupus erythematosus (CCLE), typically chronic scar-
ring (discoid) lupus erythematosus (DLE), and



142

CMDT 2024

CHAPTER 6

erythematous nonscarring red plaques of subacute cutane-
ous lupus erythematosus (SCLE). All occur most fre-
quently in photoexposed areas. Permanent hair loss and
loss of pigmentation are common sequelae of discoid
lesions. SLE is discussed in Chapter 22. Patients with SLE
may have DLE or SCLE lesions.

Clinical Findings
A. Symptoms and Signs

Symptoms are usually mild. In DLE, the lesions consist of
violaceous red, well-localized, single or multiple plaques,
5-20 mm in diameter, usually on the face, scalp, and exter-
nal ears (conchal bowl). In discoid lesions, there is atrophy;,
telangiectasia, central depigmentation or scarring, a hyper-
pigmented rim, and follicular plugging. On the scalp, sig-
nificant permanent hair loss may occur. In SCLE, the
lesions are erythematous annular or psoriasiform plaques
up to several centimeters in diameter and favor the upper
chest and back.

B. Laboratory Findings

In patients with DLE, SLE should be considered if the fol-
lowing findings are present: positive ANA, other positive
serologic studies (eg, anti-double-stranded DNA or anti-
Smith antibody), high ESR, proteinuria, hypocomple-
mentemia, widespread lesions (not localized to the head),
nail fold changes (dilated or thrombosed nail fold capil-
lary loops), or arthralgias with or without arthritis.
Patients with marked photosensitivity and symptoms
otherwise suggestive of lupus may have negative ANA
tests but are positive for antibodies against Ro/SSA or La/
SSB (SCLE).

Differential Diagnosis

The diagnosis is based on the clinical appearance con-
firmed by skin biopsy in all cases. In DLE, the scale is dry
and “thumbtack-like” and thus distinguished from that of
seborrheic dermatitis and psoriasis. Older lesions have
hyperpigmented borders, depigmented central scarring, or
areas of hair loss that also differentiate lupus from these
diseases. Ten percent of patients with SLE have discoid skin
lesions, and 5% of patients with discoid lesions have SLE. A
number of medications may induce SCLE with a positive
Ro/SSA.

Treatment

A. General Measures

Use photoprotective clothing and broad-spectrum sun-
block of SPF of 30 or more daily. UVA coverage is essential
in photosensitive patients. Avoid radiation therapy or
medications that are potentially photosensitizing when
possible.

B. Local Treatment

For limited lesions, the following should be tried before
systemic therapy: high-potency corticosteroid creams

applied each night and covered with airtight, thin, pliable
plastic film (eg, Saran Wrap); Cordran tape; or ultra-high-
potency corticosteroid cream or ointment applied twice
daily without occlusion.

C. Local Infiltration

Triamcinolone acetonide suspension, 2.5-10 mg/mL, may
be injected into DLE lesions once a month.

D. Systemic Treatment

1. Antimalarials—These medications should be used only
when the diagnosis is secure because they have been asso-
ciated with flares of psoriasis, which may be in the differ-
ential diagnosis.

A. HYDROXYCHLOROQUINE SULFATE—Daily dose of no
more than 5 mg/kg orally (real-weight) for several months
may be effective and is often used prior to chloroquine. A
minimum 3-month trial is recommended. Screening for
ocular toxicity is needed.

B. CHLOROQUINE SULFATE—250 mg orally daily may be
effective in some cases when hydroxychloroquine is not.

2. Isotretinoin—Isotretinoin, 1 mg/kg/day orally, is effec-
tive in hypertrophic DLE lesions.

3. Thalidomide—Thalidomide is effective in refractory
cases in doses of 50-300 mg orally daily. Monitor for neu-
ropathy. Lenalidomide (5-10 mg orally daily) may also be
effective with less risk for neuropathy.

Isotretinoin, thalidomide, and lenalidomide are terato-
gens and should be used with appropriate contraception
and monitoring in women of childbearing age.

Prognosis

The disease is persistent but not life-endangering unless
systemic lupus is present. Treatment with one or more
antimalarials is effective in more than half of cases.
Patients with cutaneous lupus erythematosus should be
examined and tested annually (CBC and UA) to screen for
early signs of systemic involvement. Although the only
morbidity may be cosmetic, this can have significant qual-
ity of life impact in more darkly pigmented patients with
widespread disease. Scarring alopecia can be prevented or
lessened with close attention and aggressive therapy. Over
years, DLE tends to become inactive. Drug-induced SCLE
usually resolves over months when the inciting medication
is stopped.

Fairley JL et al. Management of cutaneous manifestations of
lupus erythematosus: a systematic review. Semin Arthritis
Rheum. 2020;50:95. [PMID: 31526594]

Petty AJ et al. Cutaneous lupus erythematosus: progress and
challenges. Curr Allergy Asthma Rep. 2020;20:12. [PMID:
32248318]

Shi H et al. Treatment of cutaneous lupus erythematosus: cur-
rent approaches and future strategies. Curr Opin Rheumatol.
2020;32:208. [PMID: 32141953]
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VESICULAR & BLISTERING DERMATOSES

CONTACT DERMATITIS

> Erythema and edema, with pruritus, vesicles, bullae,
weeping, or crusting.

> Irritant contact dermatitis: occurs only in area of
direct contact with irritant.

> Allergic contact dermatitis: extends beyond
area of direct contact with allergen; positive patch
test.

General Considerations

Contact dermatitis (irritant or allergic) is an acute or
chronic dermatitis that results from direct skin contact
with chemicals or allergens. Eighty percent of cases are due
to excessive exposure to or additive effects of universal
irritants (eg, soaps, detergents, organic solvents) and are
called irritant contact dermatitis. The most common
causes of allergic contact dermatitis are poison ivy or
poison oak, topically applied antimicrobials (especially
bacitracin and neomycin), anesthetics (benzocaine),
preservatives, jewelry (nickel), rubber, essential oils, prop-
olis (from bees), vitamin E, and adhesive tape. Occupa-
tional exposure is an important cause of allergic contact
dermatitis.

Clinical Findings
A. Symptoms and Signs

1. Allergic contact dermatitis—The acute phase is charac-
terized by intense pruritus, tiny vesicles, and weepy and
crusted lesions (Figure 6-27). The lesions, distributed on
exposed parts or in unusual asymmetric patterns, consist
of erythematous macules, papules, and vesicles and may
occur beyond the contact area, distinguishing it from irri-
tant dermatitis. The affected area may also be edematous
and warm with honey-colored crusting, simulating—and
at times complicated by—bacterial or viral infection. The
pattern of the eruption may be diagnostic (eg, typical linear
streaked vesicles on the extremities in poison oak or ivy
dermatitis). The location will often suggest the cause: scalp
involvement suggests hair dyes or shampoos; face involve-
ment suggests creams, cosmetics, soaps, shaving materials,
nail polish; and neck involvement suggests jewelry, hair
dyes. Reactions may not develop for 48-72 hours after
exposure.

2. Irritant contact dermatitis—The rash is erythematous
and scaly (but less likely vesicular) and occurs only in the
direct sites of contact with the irritant. Resolving or
chronic contact dermatitis presents with scaling, erythema,
and possibly thickened skin. Itching, burning, and stinging
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Figure 6-27. Allergic contact dermatitis to an adhe-
sive dressing in patient with darker skin. Key features
are erythematous papules with impetigo-like honey-
colored crusting. (Used, with permission, from Kanade
Shinkai, MD.)

may be severe in both allergic and irritant contact derma-
titis. Reactions may develop within 24 hours of contact
exposure.

B. Laboratory Findings

Gram stain and culture will rule out impetigo or secondary
infection (impetiginization). After the episode of allergic
contact dermatitis has cleared, patch testing may be useful
if the triggering allergen is not known.

Differential Diagnosis

Asymmetric distribution, blotchy erythema around the
face, linear lesions, and a history of exposure help distin-
guish acute contact dermatitis from other skin lesions. The
most commonly mistaken diagnosis is impetigo, herpetic
infection, or cellulitis. Chronic allergic contact dermatitis
must be differentiated from scabies, particularly if itching
is generalized; atopic dermatitis; and pompholyx.

Prevention

Removal of the causative oil by washing with liquid soap
may be effective if done within 30 minutes after exposure
to poison oak or ivy. Goop (oil remover) and Tecnu
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(chemical inactivator) are also effective but more expensive
without increased efficacy. Over-the-counter barrier
creams may be effective when applied prior to exposure
and prevent/reduce the severity of the dermatitis.

The mainstay of prevention is identification of the agent
causing the dermatitis and strict avoidance of exposure or
use of protective clothing and gloves. Some allergens will
transmit through latex gloves. In industry-related cases,
prevention may require special accommodations or
retraining the worker.

Treatment
A. Overview

Localized involvement (except on the face) can often be
managed solely with topical agents. While local measures
are important, severe or widespread involvement is diffi-
cult to manage without systemic corticosteroids because
even the highest-potency topical corticosteroids seem not
to work well on vesicular and weepy lesions. Irritant con-
tact dermatitis is treated by protection from the irritant
and use of topical corticosteroids as for atopic dermatitis
(described above). The treatment of allergic contact der-
matitis is detailed below.

B. Local Measures

1. Acute weeping dermatitis—Gentle cleansing and dry-
ing compresses (such as Domeboro) are recommended.
Calamine lotion or zinc oxide paste may be used between
wet dressings, especially for involvement of intertriginous
areas or when oozing is not marked. Lesions on the
extremities may be bandaged with wet dressings for
30-60 minutes several times a day. High-potency topical
corticosteroids in gel or cream form (eg, fluocinonide,
clobetasol, or halobetasol) may help suppress acute contact
dermatitis and relieve itching. This treatment should be
followed by tapering of the number of applications per day
or use of a mid-potency corticosteroid, such as triamcino-
lone 0.1% cream, to prevent rebound of the dermatitis. A
soothing formulation is 2 oz of 0.1% triamcinolone aceton-
ide cream in 7.5 oz Sarna lotion (0.5% camphor, 0.5%
menthol, 0.5% phenol) mixed by the patient.

2. Subacute dermatitis (subsiding)—Mid-potency (tri-
amcinolone 0.1%) to high-potency corticosteroids (clo-
betasol, fluocinonide, desoximetasone) are the mainstays
of therapy.

3. Chronic dermatitis (dry and lichenified)—High-
potency to superpotency corticosteroids are used in oint-
ment form. Occlusion may be helpful on the hands.

C. Systemic Therapy

For acute severe cases, prednisone may be given orally for
12-21 days. Prednisone, 60 mg for 4-7 days, 40 mg for
4-7 days, and 20 mg for 4-7 days, without a further taper
is one useful regimen. The key is to use enough corticoste-
roid (and as early as possible) to achieve a clinical effect
and to taper slowly over 2-3 weeks to avoid rebound.

Prognosis

Allergic contact dermatitis is self-limited if re-exposure is
prevented but often takes 2-3 weeks for full resolution.
Removal of the causative agent is paramount to avoid
recurrences.

Brar KK. A review of contact dermatitis. Ann Allergy Asthma
Immunol. 2021;126:32. [PMID: 33091591]

Nassau S et al. Allergic contact dermatitis. Med Clin North Am.
2020;104:61. [PMID: 31757238]

POMPHOLYX

> Pruritic “tapioca” vesicles of 1-2 mm on the palms,
soles, and sides of fingers.

> Vesicles may coalesce to form multiloculated
blisters.

» Scaling and fissuring may follow drying of the
blisters.

> Appearance in the third decade, with lifelong
recurrences.

General Considerations

Pompholyx, or vesiculobullous dermatitis of the palms and
soles, is formerly known as dyshidrosis or dyshidrotic
eczema. About half of patients have an atopic background,
and many patients report flares with stress. Patients with
widespread dermatitis due to any cause may develop
pompholyx-like eruptions as a part of an autoeczematiza-
tion response.

Clinical Findings

Small clear vesicles resembling grains of tapioca stud the
skin at the sides of the fingers and on the palms (Figure 6-28)
and may also affect the soles, albeit less frequently. They
may be associated with intense itching. Later, the vesicles
dry and the area becomes scaly and fissured.

Differential Diagnosis

Unroofing the vesicles and examining the blister roof with
a KOH preparation will reveal hyphae in cases of bullous
tinea. Patients with inflammatory tinea pedis may have a
vesicular autoeczematization of the palms. NSAIDs may
produce an eruption very similar to that of vesiculobullous
dermatitis on the hands.

Prevention

There is no known way to prevent attacks if the condition
is idiopathic. About one-third to one-half of patients with
vesiculobullous hand dermatitis have a relevant contact



DERMATOLOGIC DISORDERS

CMDT 2024

Figure 6-28. Severe pompholyx. (Reproduced with
permission from Richard P. Usatine, MD, in Usatine RP,
Smith MA, Mayeaux EJ Jr, Chumley H. The Color Atlas of
Family Medicine, 2nd ed. McGraw-Hill, 2013.)

allergen, especially nickel. Patch testing and avoidance of
identified allergens can lead to improvement.

Treatment

Topical and systemic corticosteroids help some patients
dramatically; however systemic corticosteroids are gener-
ally not appropriate therapy. A high-potency topical corti-
costeroid used early may help abort the flare and ameliorate
pruritus. Topical corticosteroids are also important in treat-
ing the scaling and fissuring that are seen after the vesicular
phase. Oral alitretinoin may be effective. It is essential that
patients avoid anything that irritates the skin; they should
wear cotton gloves inside vinyl gloves when doing dishes or
other wet chores and use a hand cream after washing the
hands. Patients respond to PUVA therapy and injection of
botulinum toxin into the palms as for hyperhidrosis.

Prognosis

For most patients, the disease is an inconvenience. For
some, vesiculobullous hand eczema can be incapacitating.

Agner T et al. Hand eczema: epidemiology, prognosis and pre-
vention. ] Eur Acad Dermatol Venereol. 2020;34:4. [PMID:
31860734]

Elsner P et al. Hand eczema: treatment. ] Eur Acad Dermatol
Venereol. 2020;34:13. [PMID: 31860736]

PORPHYRIA CUTANEA TARDA

» Noninflammatory blisters on sun-exposed sites,
especially the dorsal surfaces of the hands.

> Hypertrichosis, skin fragility.

v

Associated liver disease.
» Elevated urine porphyrins.

Figure 6-29. Porphyria cutanea tarda of hands in
patient with darker skin. (Used, with permission, from
Kanade Shinkai, MD.)

General Considerations

Porphyria cutanea tarda is the most common type of por-
phyria. Cases are sporadic or hereditary. The disease is
associated with ingestion of certain medications (eg, estro-
gens) and alcoholic liver disease, hemochromatosis, and
hepatitis C.

Clinical Findings
A. Symptoms and Signs

Patients complain of painless blistering and fragility of the
skin of the dorsal surfaces of the hands (Figure 6-29). Facial
hypertrichosis and hyperpigmentation are common.

B. Laboratory Findings

Urinary uroporphyrins are elevated twofold to fivefold above
coproporphyrins. Patients may also have abnormal liver
biochemical tests, evidence of hepatitis C infection, increased
liver iron stores, and hemochromatosis gene mutations.

Differential Diagnosis

Skin lesions identical to those of porphyria cutanea tarda
may be seen in patients who undergo dialysis and in those
who take certain medications (tetracyclines, voriconazole,
and NSAIDs, especially naproxen). In this so-called pseu-
doporphyria, the biopsy results are the same as those asso-
ciated with porphyria cutanea tarda, but urine porphyrins
are normal.

Prevention

Barrier sun protection with clothing is required. Although
the lesions are triggered by sun exposure, the wavelength of
light triggering the lesions is beyond that absorbed by
sunscreens.

Treatment

Stopping all triggering medications and substantially
reducing or stopping alcohol consumption alone may lead



146

CMDT 2024

CHAPTER 6

to improvement in most cases. Phlebotomy at a rate of 1
unit every 2-4 weeks will gradually lead to improvement.
Very low-dose antimalarial medication (as low as 200 mg
of hydroxychloroquine orally twice weekly), alone or in
combination with phlebotomy, increases porphyrin excre-
tion and improves the skin disease. Deferasirox, an iron
chelator, can also be beneficial. Treatment is continued
until the patient is asymptomatic. Urine porphyrins may be
monitored.

Prognosis

Most patients improve with treatment. Sclerodermoid skin
lesions may develop on the trunk, scalp, and face.

Neeleman RA et al. Diagnostic and therapeutic strategies for
porphyrias. Neth ] Med. 2020;78:149. [PMID: 32641543]

DERMATITIS HERPETIFORMIS

Dermatitis herpetiformis is an uncommon disease mani-
fested by intensely pruritic papules, vesicles, and papulo-
vesicles mainly on the elbows, knees, buttocks, posterior
neck, and scalp. It is associated with HLA antigens -BS8,
-DR3, and -DQ2. The histopathology is distinctive. Circu-
lating antibodies to tissue transglutaminase are present in
90% of cases. NSAIDs may cause flares. Patients may have
gluten-sensitive enteropathy. Three-fourths of patients
have villous atrophy on small bowel biopsy; however, GI
symptoms are subclinical in most. Ingestion of gluten is the
cause of dermatitis herpetiformis, and strict long-term
avoidance of dietary gluten may eliminate the need for
treatment or decrease the dose of dapsone (initial treat-
ment dose is 100-200 mg orally daily) required to control
the disease. Patients with dermatitis herpetiformis are at
increased risk for GI lymphoma, and this risk is reduced by
a gluten-free diet.

Reunala T et al. Dermatitis herpetiformis: an update on diagno-
sis and management. Am ] Clin Dermatol. 2021;22:329.
[PMID: 33432477)

Salmi T et al. Current concepts of dermatitis herpetiformis. Acta
Derm Venereol. 2020;100:adv00056. [PMID: 32039457]

PEMPHIGUS

> Relapsing crops of bullae, often fragile and lead-
ing to erosions.

> Often preceded by mucous membrane bullag,
erosions, and ulcerations.

> Superficial detachment of the skin after pressure
or trauma variably present (Nikolsky sign).

» Acantholysis on biopsy.

» Immunofluorescence studies and serum ELISA for
pathogenic antibodies are confirmatory.

General Considerations

Pemphigus is an uncommon intraepidermal blistering
disease occurring on skin and mucous membranes. It is
caused by autoantibodies to adhesion molecules expressed
in the skin and mucous membranes. The bullae appear
spontaneously and are tender and painful when they rup-
ture. Drug-induced pemphigus has been reported. There
are several forms of pemphigus: pemphigus vulgaris and its
variant, pemphigus vegetans; and the more superficially
blistering pemphigus foliaceus and its variant, pemphigus
erythematosus. All forms may present at any age but most
commonly in middle age. The vulgaris form begins in the
mouth in over 50% of cases. The foliaceus form may be
associated with other autoimmune diseases or may be drug-
induced. Paraneoplastic pemphigus, a unique form of the
disorder, is associated with numerous benign and malig-
nant neoplasms, most frequently chronic lymphocytic leu-
kemia, Castleman disease, B cell lymphoma, plasmacytoma,
and thymoma. Associated bronchiolitis obliterans is
characteristic.

Clinical Findings
A. Symptoms and Signs

Pemphigus is characterized by an insidious onset of flaccid
bullae, crusts, and erosions in crops or waves (Figure 6-30).
In pemphigus vulgaris, lesions often appear first on the oral
mucous membranes. These rapidly become erosive. The
scalp is another site of early involvement. Rubbing a cotton
swab or finger laterally on the surface of uninvolved skin
may cause easy separation of the epidermis (Nikolsky
sign). Downward pressure on a fresh bulla may cause lat-
eral spread (Asboe-Hansen sign). Pemphigus vegetans
presents as erosive vegetating plaques, most often in inter-
triginous areas. Pemphigus foliaceus is a superficial form of
pemphigus where cutaneous lesions present as flaccid bul-
lae that quickly evolve into superficial erosions and thin
pink plaques with overlying scale. Mucosal lesions are rare
in pemphigus foliaceus. Pemphigus erythematosus has
overlapping features of pemphigus foliaceus and lupus
erythematosus. It presents with flaccid bullae that develop
overlying scale and crust in a photodistributed area. Again,
mucosal lesions are rare. Paraneoplastic pemphigus is his-
tologically and immunologically distinct from other forms
of the disease. Oral lesions predominate and cutaneous
erythematous plaques resembling erythema multiforme
are characteristic. Survival rates are low because of the
underlying malignancy.

B. Laboratory Findings

The diagnosis is made by light microscopy, direct and indi-
rect immunofluorescence (IIF) microscopy, and ELISA to
detect autoantibodies to intercellular adhesion molecules
(desmoglien 1 and 3).

Differential Diagnosis

Blistering diseases include erythema multiforme, Stevens-
Johnson syndrome (S]S)/toxic epidermal necrolysis (TEN),
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Figure 6-30. Pemphigus vulgaris on the back.
(Reproduced, with permission, from Kelly AP, Taylor SC,
Lim HW, Serrano AMA. Taylor and Kelly’s Dermatology for
Skin of Color, 2e. McGraw-Hill: 2016.)

drug eruptions, bullous impetigo, contact dermatitis,
dermatitis herpetiformis, and bullous pemphigoid, but
flaccid blisters are not typical of these diseases, and acan-
tholysis is not seen on biopsy. All these diseases have
clinical characteristics and immunofluorescence test
results that distinguish them from pemphigus. Pemphi-
gus foliaceus must be distinguished from subacute cuta-
neous lupus erythematosus.

Complications

Secondary infection commonly occurs; this is a major
cause of morbidity and mortality. Disturbances of fluid,
electrolyte, and nutritional intake can occur as a result of
painful oral ulcers.

Treatment
A. General Measures

Patients with severe disease should be hospitalized at bed
rest and provided intravenous antibiotics and feedings as
indicated. Anesthetic troches used before eating ease pain-
ful oral lesions.
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B. Systemic Measures

Pemphigus requires systemic therapy as early in its course
as possible. Initial therapy is with prednisone, 60-80 mg
orally daily. In all but the mildest cases, a steroid-sparing
agent is added from the beginning, since the disease course
is long and the steroid-sparing agents take several weeks to
exert their activity. Rituximab (1 g intravenously on days 1
and 15 as induction therapy followed by 500 mg intrave-
nously every 6 months as maintenance therapy) is FDA
approved for the treatment of pemphigus vulgaris, associ-
ated with induction of a complete remission, and consid-
ered by many experts to be first-line therapy. Repeated
courses are efficacious and well tolerated in patients who
do not achieve complete remission or relapse. Azathioprine
(2-4 mg/kg orally daily) and mycophenolate mofetil (1-1.5g
orally twice daily) are other therapeutic options. In refrac-
tory cases, monthly intravenous immunoglobulin (IVIG)
(2 g/kg intravenously over 3-4 days), pulse intravenous
corticosteroids, cyclophosphamide, or plasmapheresis can
be used.

C. Local Measures

In patients with limited disease, skin and mucous mem-
brane lesions should be treated with topical corticosteroids.
Complicating infection requires appropriate systemic and
local antibiotic therapy.

Prognosis

Without antibiotic or corticosteroid treatment, the disease
is fatal within 5 years. The course tends to be chronic in
most patients; however, up to one-third experience remis-
sion. Infection is the most frequent cause of death, usually
from S aureus septicemia.

Ellebrecht CT et al. Pemphigus and pemphigoid: from disease
mechanisms to druggable pathways. J Invest Dermatol.
2022;142:907. [PMID: 34756581]

Lee MS et al. Network meta-analysis-based comparison of first-
line steroid-sparing adjuvants in the treatment of pemphigus
vulgaris and pemphigus foliaceus. ] Am Acad Dermatol.
2021;85:176. [PMID: 32798583]

Werth VP et al. PEMPHIX Study Group. Rituximab versus
mycophenolate mofetil in patients with pemphigus vulgaris.
N Engl ] Med. 2021;384:2295. [PMID: 34097368

BULLOUS PEMPHIGOID

Bullous pemphigoid is a relatively benign pruritic disease
characterized by tense blisters in flexural areas, usually
remitting in 5 or 6 years, with a course characterized by
exacerbations and remissions. Most affected persons are
over the age of 60 and men are affected twice as frequently
as women. The appearance of blisters may be preceded by
pruritic urticarial or edematous lesions for months. Oral
lesions are present in one-third of cases. The disease may
occur in various forms, including localized, vesicular, veg-
etating, erythematous, erythrodermic, and nodular. Drugs
may induce bullous pemphigoid. The most common offender
is furosemide. Immunotherapy for malignancies with PD-1
inhibitors can cause drug-induced bullous pemphigoid.
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The diagnosis is made by biopsy with direct immuno-
fluorescence examination and serum antibody testing.
Light microscopy shows a subepidermal blister. With
direct immunofluorescence, IgG and C3 are found at the
dermal-epidermal junction. ELISA tests for bullous pem-
phigoid antibodies (BP 180 or BP 230) are 87% sensitive
and 95% specific. If the patient has mild disease, ultrapo-
tent topical corticosteroids may be adequate. Prednisone
(0.75 mg/kg orally daily) is often used to achieve rapid
control of more widespread disease. Tetracycline (500 mg
orally three times daily) or doxycycline (100 mg orally
twice a day), alone or combined with nicotinamide—not
nicotinic acid or niacin—(up to 1.5 g orally daily), may
control the disease in patients with mild to moderate dis-
ease who cannot use corticosteroids or may allow for
decreasing or eliminating corticosteroids after control is
achieved. Dapsone (50-200 mg orally daily) is particularly
effective in mucous membrane pemphigoid. If these medi-
cations are not effective, methotrexate (5-25 mg orally
weekly), azathioprine (2-4 mg/kg orally daily), or myco-
phenolate mofetil (1-1.5 g orally twice daily) may be used
as steroid-sparing agents. Intravenous immunoglobulin,
rituximab, omalizumab, and dupilumab have been used
with success in refractory cases.

Montagnon CM et al. Subepithelial autoimmune blistering der-
matoses: clinical features and diagnosis. ] Am Acad Dermatol.
2021;85:1. [PMID: 33684496]

Persson MSM et al. The global incidence of bullous pemphigoid:
a systematic review and meta-analysis. Br ] Dermatol.
2022;186:414. [PMID: 34480482]

Tedbirt B et al. Mixed individual-aggregate data on all-cause
mortality in bullous pemphigoid: a meta-analysis. JAMA
Dermatol. 2021;157:421. [PMID: 33729430]

Zhang Y et al. Efficacy and safety of dupilumab in moderate-to-
severe bullous pemphigoid. Front Immunol. 2021;12:738907.
[PMID: 34721404]

PUSTULAR DISORDERS

ACNE VULGARIS

» Almost universal in puberty; may begin in preme-
narchal girls and present or persist into the fourth
or fifth decade.

> Comedones are the hallmark. Severity varies from
comedonal to papular or pustular inflammatory
acne to cysts or nodules.

> Face, neck, and upper trunk may be affected.

> Scarring may be a sequela of the disease or pick-
ing by the patient.

General Considerations

Acne vulgaris is polymorphic. Open and closed comedo-
nes, papules, pustules, and cysts are found.

In younger persons, acne vulgaris is more common and
more severe in males. Acne may persist into adulthood.
Twelve percent of women and 3% of men over age 25 have
acne vulgaris. This rate does not decrease until the fourth
or fifth decade of life. The skin lesions parallel sebaceous
activity. Pathogenic events include plugging of the infun-
dibulum of the follicles, retention of sebum, overgrowth of
the acne bacillus (Cutibacterium acnes) with resultant
release of and irritation by accumulated fatty acids, and
foreign-body reaction to extrafollicular sebum. Antibiotics
may help control acne because of their antibacterial or
anti-inflammatory properties.

Hyperandrogenism may be a cause of acne in women
and may be accompanied by hirsutism or irregular menses.
Polycystic ovary syndrome (PCOS) is the most common
identifiable cause. Acne may develop in patients who use
systemic corticosteroids or topical fluorinated corticoste-
roids on the face. Acne may be exacerbated or caused by
cosmetic creams or oils as well as androgenic supplements or
masculinizing hormone therapy in transgender individuals.

Clinical Findings

There may be mild tenderness, pain, or itching. The lesions
occur mainly over the face, neck, upper chest, back, and
shoulders. Comedones (tiny, flesh-colored, white or black
noninflamed superficial papules that give the skin a rough
texture or appearance) are the hallmark of acne vulgaris.
Inflammatory papules, pustules, ectatic pores, acne cysts,
and scarring are also seen (Figure 6-31).

Acne may have different presentations at different ages.
Preteens often present with comedones as their first lesions.
Inflammatory lesions in young teenagers are often found in
the middle of the face, extending outward as the patient
becomes older. Adult females may present with comedonal
or papular lesions especially on the chin and jawline.

Differential Diagnosis

In adults, rosacea presents with papules and pustules in the
middle third of the face, but absence of truncal
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Figure 6-31. Acne vulgaris. Extensive comedones
and hyperpigmented macules are present in patient
with dark skin. (Used, with permission, from Kanade
Shinkai, MD.)
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involvement, telangiectasia, flushing, and the absence of
comedones distinguish rosacea from acne vulgaris. A pus-
tular eruption on the face in patients receiving antibiotics
or with otitis externa should be investigated with culture to
rule out a gram-negative folliculitis. Pustules on the face
can also be caused by dermatophytic or demodex infection.
Lesions on the back are more problematic. When they
occur alone, staphylococcal folliculitis, miliaria (“heat
rash”) or, uncommonly, Pityrosporum folliculitis should be
suspected. Bacterial culture, trial of an antistaphylococcal
antibiotic, and observing the response to therapy will help
in the differential diagnosis. In patients with HIV infec-
tion, folliculitis is common and may be either staphylococ-
cal folliculitis or eosinophilic folliculitis (typically pruritic
tumid papules on the face and neck).

Complications

Cyst formation, pigmentary changes, scarring, and poor
quality of life may result.

Treatment
A. General Measures

1. Education of the patient—Education on proper use of
medications and cosmetics is paramount. Because lesions
take 4-6 weeks to improve, clinical improvement should be
measured by the number of new lesions forming after
6-8 weeks of therapy. Additional time (3-4 months) will be
required to see improvement on the back and chest, as
these areas are slowest to respond. Avoid topical exposure
to oils, cocoa butter (theobroma oil), and greases in cos-
metics, including hair products. Scarring may occur with
or without the patient manipulating the lesions. It is essen-
tial that the patient be educated in a supportive way about
this complication. Anxiety and depression are common in
patients with excoriated acne.

2. Diet—A low glycemic diet has been associated with
improvement and lower incidence of acne. This improve-
ment was associated with a reduction in insulin resistance.
Hyperinsulinemia has also been associated with acne in
both eumenorrheic women and individuals with PCOS.

B. Comedonal Acne

Treatment of acne is based on the type and severity of
lesions. Comedones require treatment different from that
of pustules and cystic lesions. In assessing severity, take the
sequelae of the lesions into account. An individual who
gets only a few new lesions per month that scar or leave
postinflammatory hyperpigmentation must be treated
much more aggressively than a comparable patient whose
lesions clear without sequelae. Hygiene plays little role in
acne treatment, and a mild soap is almost always recom-
mended. The agents effective in comedonal acne are listed
below in the order in which they should be tried.

1. Topical retinoids—Tretinoin is very effective for come-
donal and papular acne, but its usefulness is limited by
irritation. Start with 0.025% cream (not gel) and have the
patient use it at first twice weekly at night, increasing
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frequency to nightly as tolerated. A few patients cannot
tolerate this low-strength preparation more than three
times weekly, which may still promote improvement. A
lentil-sized amount is sufficient to cover the entire face. To
avoid irritation, have the patient wait 20 minutes after
washing to apply. For patients irritated by standard treti-
noin preparations, other options are adapalene gel 0.1%
and reformulated tretinoin (Renova, Retin A Micro, Avita).
Although the absorption of tretinoin is minimal, its use
during pregnancy is contraindicated. Patients should be
warned that their acne may flare in the first 4 weeks of
treatment.

2. Benzoyl peroxide—Benzoyl peroxide products are
available in concentrations of 2.5%, 4%, 5%, 8%, and 10%,
but 2.5% is as effective as 10% and less irritating. In gen-
eral, water-based and not alcohol-based gels should be
used to decrease irritation. Single formulations of benzoyl
peroxide in combination with several other topical agents,
including adapalene and topical antibiotics (erythromycin,
clindamycin phosphate), are available.

C. Papular or Cystic Inflammatory Acne

Brief treatment (3 weeks to 3 months) with topical or oral
antibiotics is the mainstay for treatment of inflammatory
acne that does not respond to topical therapy with reti-
noids or benzoyl peroxide. Topical clindamycin phosphate
and erythromycin are used only for mild papular acne or
for patients who refuse or cannot tolerate oral antibiotics.
To decrease resistance, benzoyl peroxide should be used in
combination with the topical antibiotic.

1. Mild acne—The first choice of topical antibiotics in
terms of efficacy and relative lack of induction of resistant
C acnes is the combination of erythromycin or clindamycin
with benzoyl peroxide topical gel or wash (Table 6-2).
These may be used once or twice daily. The addition of
tretinoin cream or gel at night may increase improvement
since it works via a different mechanism. Topical retinoids
should be used for long-term maintenance therapy.

2. Moderate acne—Common oral antibiotics used for
acne include doxycycline (100 mg twice daily), minocy-
cline (50-100 mg once or twice daily), TMP-SMZ (one
double-strength tablet twice daily), or a cephalosporin
(cefadroxil or cephalexin 500 mg twice daily), which
should be used in combination with benzoyl peroxide to
minimize development of antibiotic resistance. It may
take 3 months or more for truncal acne to resolve with
oral antibiotic treatment. In general, discontinuing anti-
biotics immediately without adjunctive topical therapy
results in prompt recurrence. Topical retinoids are excel-
lent for long-term maintenance following antibiotics.
Subantimicrobial dosing of doxycycline (40-50 mg orally
daily) can be used in patients who require long-term sys-
temic therapy. Combination oral contraceptives or spi-
ronolactone (50-200 mg orally daily) are highly effective
alternatives in women with treatment-resistant acne.
Tetracycline, minocycline, and doxycycline are contrain-
dicated in pregnancy, but certain oral erythromycins or
cephalosporins may be used.
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3. Severe ache—

A. ISOTRETINOIN—A vitamin A analog, isotretinoin is
used for the treatment of severe acne that has not responded
to conventional therapy. An oral dosage of 0.5-1 mg/kg/
day for 20 weeks for a cumulative dose of at least 120 mg/kg
is usually adequate for treating and preventing the recur-
rence of severe cystic acne. Patients should be offered
isotretinoin therapy before they experience significant
acne scarring. Isotretinoin is absolutely contraindicated
during pregnancy because of its teratogenicity. Two forms of
effective contraception must be used; abstinence is an
acceptable alternative. Informed consent must be obtained
before its use, and patients must be enrolled in a monitor-
ing program (iPledge). In addition to its teratogenicity,
isotretinoin has numerous side effects and should only be
prescribed by clinicians well aware of these issues. Cheili-
tis, dry skin, and photosensitivity are almost universal side
effects. Consider ordering laboratory tests, including total
cholesterol levels, triglyceride levels, and liver enzyme
tests (particularly ALT, which is the most liver-specific
enzyme), in patients before treatment and after achieving
therapeutic dosing; monitoring through the entire treat-
ment may not be high value. Monthly pregnancy testing is
required for premenopausal women.

Abnormal laboratory tests, especially elevated liver
enzymes and triglyceride levels, return to normal quickly
upon conclusion of therapy. The medication may induce long-
term remissions in 40-60%, or acne may recur that is more
easily controlled with conventional therapy. Occasionally, a
second course is needed if acne does not respond or recurs.

B. INTRALESIONAL INJECTION—Intralesional injection of
dilute suspensions of triamcinolone acetonide (2.5 mg/mL,
0.05 mL per lesion) will often hasten the resolution of
deeper papules and occasional cysts.

C. SCAR REVISION—Cosmetic improvement may be
achieved by excision and punch-grafting of deep scars and
by physical or chemical abrasion of inactive acne lesions,
particularly flat, superficial scars.

Prognosis

Acne vulgaris eventually remits spontaneously, but when
this will occur cannot be predicted. The condition may
persist throughout adulthood and may lead to severe scar-
ring if left untreated. Patients treated with antibiotics con-
tinue to improve for the first 3-6 months of therapy. Relapse
during treatment may suggest the emergence of resistant
C acnes. The disease is chronic and tends to flare intermit-
tently despite treatment. Remissions following systemic
treatment with isotretinoin may be lasting in up to 60% of
cases. Relapses after isotretinoin usually occur within
3 years and require a second course in up to 20% of patients.

Kurokawa I et al. Recent advances in understanding and manag-
ing acne. F1000Res. 2020;9:792. [PMID: 32765835]

Sadeghzadeh-Bazargan A et al. Systematic review of low-dose
isotretinoin for treatment of acne vulgaris: focus on indica-
tion, dosage, regimen, efficacy, safety, satisfaction, and follow
up, based on clinical studies. Dermatol Ther. 2021;34:e14438.
[PMID: 33085149]

ROSACEA

» A chronic disorder affecting the face.

> Neurovascular component: erythema and telangi-
ectasis and a tendency to flush easily.

» Acneiform component: papules and pustules may
be present.

> Glandular component: sebaceous hyperplasia and
fibrosis of affected areas (eg, rhinophyma).

General Considerations

Rosacea is a common condition that presents in adulthood.
The pathogenesis of this chronic disorder is not known.
Topical corticosteroids applied to the face can induce
rosacea-like conditions.

Clinical Findings

Patients frequently report flushing or exacerbation of their
rosacea due to heat, hot drinks, spicy food, sunlight, exer-
cise, alcohol, emotions, or menopausal flushing. The
cheeks, nose, chin, and ears—at times the entire face—may
be affected. No comedones are seen. In its mildest form,
erythema and telangiectasias are seen on the cheeks.
Inflammatory papules may be superimposed on this back-
ground and may evolve to pustules (Figure 6-32). Associ-
ated seborrhea may be found. Some patients complain of
burning or stinging with episodes of flushing and extremely
cosmetic-intolerant skin. Patients may have associated
ophthalmic disease, including blepharitis, keratitis, and
chalazion, which often requires topical or systemic antibi-
otic or immunosuppressive therapy.

Differential Diagnosis

Rosacea is distinguished from acne by the presence of the
neurovascular component and the absence of comedones.
Lupus is often misdiagnosed, but the presence of pustules
excludes that diagnosis.

Treatment

Educating patients to avoid the factors they know to pro-
duce exacerbations is important. Patients should wear a
broad-spectrum mineral-based sunscreen; zinc- or titanium-
based sunscreens are tolerated best. Medical management is
most effective for the inflammatory papules and pustules
and the erythema that surrounds them. Rosacea is usually
a lifelong condition, so maintenance therapy is required.
Most treatments target the papulopustular and cystic com-
ponents. Only certain topical agents (brimonidine and
oxymetazoline) and laser benefit erythema. Telangiectasias
are benefited by laser therapy, and phymatous overgrowth
of the nose can be treated by surgical reduction. Rhinophyma
must be managed using surgical reduction.
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Figure 6-32. Rosacea in a 34-year-old woman show-
ing erythema, papules, and pustules covering much of
the face. (Reproduced with permission from Richard P.
Usatine, MD, in Usatine RP, Smith MA, Mayeaux EJ Jr,
Chumley H. The Color Atlas of Family Medicine, 2nd ed.
McGraw-Hill, 2013

A. Local Therapy

Avoidance of triggers (especially alcohol and spicy or hot
foods) and drinking ice water may be effective in reducing
facial erythema and flushing. Metronidazole (cream, gel, or
lotion), 0.75% applied twice daily or 1% applied once daily,
and ivermectin 1% cream applied once daily are effective
topical treatments. Another effective treatment includes
topical clindamycin (solution, gel, or lotion) 1% applied
twice daily. Response is noted in 4-8 weeks. Sulfur-sodium
sulfacetamide-containing topicals are helpful in patients
only partially responsive to topical antibiotics. Topical reti-
noids or topical tacrolimus ointment (0.1%) can be care-
fully added for maintenance. Topical brimonidine tartrate
gel 0.33% or oxymetazoline 1% cream can temporarily
reduce the erythema, and laser treatment has longer-term
benefit for erythema.

B. Systemic Therapy

Oral tetracyclines should be used when topical therapy is
inadequate. Minocycline or doxycycline, 50-100 mg orally
once or twice daily, is effective. Metronidazole or amoxicil-
lin, 250-500 mg orally twice daily, or rifaximin, 400 mg
orally three times daily (for 10 days), may be used in refrac-
tory cases. Side effects are few, although metronidazole
may cause a disulfiram-like effect when the patient ingests
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alcohol and neuropathy with long-term use. Long-term
maintenance with subantimicrobial dosing of minocycline
or doxycycline is recommended once the initial flare of
rosacea has resolved. Isotretinoin may succeed where other
measures fail. A dosage of 0.5 mg/kg/day orally for 12-28
weeks is recommended, although very low-dose isotreti-
noin may also be effective. See precautions above.

Prognosis

Rosacea tends to be a persistent process. With the regimens
described above, it can usually be controlled adequately.

Sharma A et al. Rosacea management: a comprehensive review.
] Cosmet Dermatol. 2022;21:1895. [PMID: 35104917]

Tan J et al. Treating inflammation in rosacea: current options
and unmet needs. ] Drugs Dermatol. 2020;19:585. [PMID:
32574018]

van Zuuren EJ et al. Rosacea: new concepts in classification
and treatment. Am ] Clin Dermatol. 2021;22:457. [PMID:
33759078]

Zhang H et al. Rosacea treatment: review and update. Dermatol
Ther (Heidelb). 2021;11:13. [PMID: 33170491]

HIDRADENITIS SUPPURATIVA

» Chronic, recurrent, painful deep-seated nodules,
abscesses, draining sinus tracts, and scars.

> Lesions typically involve axillae, inguinal areas,
submammary folds, and perianal area.

» Often associated with obesity.

General Considerations

Hidradenitis suppurativa (HS) is a chronic inflammatory
skin condition that significantly impairs patients’ quality of
life. It is typified by recurrent painful nodules, abscesses,
and draining sinus tracts primarily in intertriginous areas.
Obesity is commonly associated with HS, and significant
weight loss may lead to marked improvement. HS can pro-
duce disfigurement, embarrassment, mental health disor-
ders, and work/social impairment.

Clinical Findings

Lesions include deep-seated nodules, abscesses, and sinus
tracts that rupture and form scars. Pain is common and can
be severe, disabling, or both. Lesions most frequently occur
in the axillae and inguinal areas, but may also favor the
submammary folds, perineal area, buttocks, mons pubis,
scalp, postauricular area, and the back. A clinical diagnosis
of HS is based upon three criteria: characteristic lesions,
predilection for flexural sites, and lesion recurrence. There
are multiple scoring systems used to assess disease severity,
with the Hurley system most frequently used. The severity
and psychosocial impact of HS are major factors in deter-
mining optimal treatment.
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Differential Diagnosis

HS is commonly misdiagnosed as folliculitis, furunculosis/
carbunculosis, or cutaneous abscess(es). As such, there is
often a significant delay (average of 7 years) between symp-
tom onset and the establishment of the correct diagnosis.

Treatment

The treatment of HS has been difficult because of contin-
ued uncertainty regarding the disease pathophysiology.
Established successful therapies included anti-inflamma-
tory agents, antibiotics, and surgery. New therapies that
specifically target cytokines involved in HS pathogenesis
have been recently identified. Weight loss and smoking
cessation counseling should be recommended.

A. Mild Disease

For patients with mild disease (ie, Hurley stage 1), antibi-
otic monotherapy is often used as first-line treatment
because HS lesions frequently are colonized with bacteria,
and antibiotics have anti-inflammatory properties. Most
commonly utilized are topical clindamycin 1% (applied
twice daily) or oral doxycycline (100 mg twice daily).
Therapy of up to 3 months is required to achieve maximal
efficacy. Additionally, a combination of antibacterial soap,
warm compresses, and sodium dusidate 2% ointment can
decrease lesion size and symptoms.

Surgical and other procedural interventions are another
treatment option. Deroofing or laser treatment can improve
symptoms. Incision and drainage can be used in the acute
setting for the treatment of painful, fluctuant abscesses.

B. Moderate to Severe Disease

Moderate to severe HS (Hurley stages 2 or 3) is difficult to
treat with antibiotic monotherapy or surgical intervention
alone. Such patients may be best managed with systemic
therapies in partnership with a dermatologist. The
TNF inhibitor adalimumab (Humira) is approved by the
FDA for treatment of moderate to severe HS. Following an
initial loading dose sequence, adalimumab typically is
dosed at 40 mg subcutaneously weekly. Maximal efficacy
usually requires 3-6 months of continuous therapy. Addi-
tional non-FDA-approved biologic agents that can be
considered include other TNF inhibitors (infliximab, etan-
ercept, golimumab), IL-17 inhibitors (secukinumab, ixeki-
zumab), IL-12/23 inhibitors (ustekinumab, guselkumab),
the IL-1 inhibitor anakinra, and oral JAK inhibitors (spe-
cifically, tofacitinib).

Non-biologic systemic therapies may be used alone or
in conjunction with other treatments. These include com-
bination oral clindamycin/rifampin 300 mg/300 mg twice
daily for at least 10 weeks, intravenous ertapenem 1 g daily
for about 2 months, intralesional or oral corticosteroids (or
both), and oral retinoids (isotretinoin, acitretin). In
women, hormonal agents can be considered, including
spironolactone, oral contraceptives, finasteride, and dutas-
teride. Laser therapy and surgery can be helpful in the
treatment of moderate to severe HS. Wide excision is the
only treatment that is potentially curative.

Prognosis

The course of HS is generally chronic, unpredictable, and
often refractory to treatment. Patients should be monitored
for metabolic syndrome and other comorbidities (eg, IBD).
Monitoring for infection, other adverse events, and com-
plications of systemic therapy is required.

Garg A et al. Comorbidity screening in hidradenitis suppurativa:
evidence-based recommendations from the US and Canadian
Hidradenitis Suppurativa Foundations. ] Am Acad Dermatol.
2022;86:1092. [PMID: 33493574]

Goldburg SR et al. Hidradenitis suppurativa: current and emerg-
ing treatments. ] Am Acad Dermatol. 2020;82:1061. [PMID:
31604100]

Nguyen TV et al. Hidradenitis suppurativa: an update on epide-
miology, phenotypes, diagnosis, pathogenesis, comorbidities
and quality of life. ] Eur Acad Dermatol Venereol. 2021;35:50.
[PMID: 32460374]

Orenstein LAV et al. Medical and surgical management of
hidradenitis suppurativa: a review of international treatment
guidelines and implementation in general dermatology prac-
tice. Dermatology. 2020;236:393. [PMID: 32408306]

MILIARIA (Heat Rash)

» Burning, itching, superficial aggregated, small
vesicles, papules, or pustules on covered areas of
the skin, usually the trunk.

» More common in hot, moist climates.

> Rare forms associated with fever and even heat
prostration.

General Considerations

Miliaria occurs most commonly on the trunk and inter-
triginous areas. A hot, moist environment is the most fre-
quent cause. Occlusive clothing, fever while bedridden,
and medications that enhance sweat gland function (eg,
clonidine, beta-blockers, opioids) may increase the risk.
Plugging of the ostia of sweat ducts occurs, with ultimate
rupture of the sweat duct, producing an irritating, stinging
reaction.

Clinical Findings

The usual symptoms are burning and itching. The histo-
logic depth of sweat gland obstruction determines the
clinical presentation: miliaria crystallina in the superficial
(subcorneal) epidermis, miliaria rubra in the deep epider-
mis, and miliaria profunda in the dermis. The lesions
consist of small (1-3 mm) nonfollicular lesions. Subcor-
neal thin-walled, discrete clear fluid-filled vesicles are
termed “miliaria crystallina” When fluid is turbid and
lesions present as vesicopustules or pustules, they are called
miliaria pustulosa. Miliaria rubra (prickly heat) presents as
pink papules. Miliaria profunda presents as nonfollicular
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skin-colored papules that develop after multiple bouts of
miliaria rubra. In a hospitalized patient, the reaction virtu-
ally always affects the back.

> Differential Diagnosis

Miliaria is to be distinguished from a drug eruption and
folliculitis.

[» Prevention

Use of a topical antibacterial preparation, such as chlorhex-
idine, prior to exposure to heat and humidity may help
prevent the condition. Frequent turning or sitting of the
hospitalized patient may reduce miliaria on the back.

> Treatment

The patient should keep cool and wear light clothing. A
mid-potency corticosteroid (triamcinolone acetonide,
0.1%) in a lotion or cream may be applied two to four times
daily. Secondary infections (superficial pyoderma) are
treated with appropriate antistaphylococcal antibiotics.
Anticholinergic medications (eg, glycopyrrolate 1 mg
orally twice a day or topically applied) may be helpful in
severe cases.

> Prognosis

Miliaria is usually a mild disorder, but severe forms (tropi-
cal anhidrosis and asthenia) result from interference with
the heat-regulating mechanism.

Rouai M et al. Miliaria crystallina in an intensive care patient.
Clin Case Rep. 2021;9:e04665. [PMID: 34430023

ERYTHEMAS
REACTIVE ERYTHEMAS

URTICARIA & ANGIOEDEMA

» Evanescent wheals or hives with or without
angioedema.

> Intense itching; very rarely, pruritus may be
absent.

» Urticaria is divided into acute and chronic forms.

> Most episodes are acute and self-limited
(1-2 weeks).

» Chronic urticaria (lasting > 6 weeks) may have an
autoimmune basis.

[ General Considerations

Urticaria involves hives, angioedema, or both. It may be
acute or chronic (more than 6-week duration). Chronic
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urticaria is further divided into chronic spontaneous urti-
caria and chronic inducible urticaria. Chronic inducible
urticaria is reproducibly triggered by specific exposures.
Examples include cholinergic urticaria, solar urticaria, cold
urticaria, dermatographism, and delayed pressure urti-
caria. True urticaria should be differentiated from diseases
that present with similar lesions that are not true urticaria
(eg, adult-onset Still disease, urticarial vasculitis, and
cryopyrin-associated periodic syndromes). Some patients
with chronic spontaneous urticaria demonstrate autoanti-
bodies directed against mast cell IgE receptors.

> Clinical Findings
A. Symptoms and Signs

Lesions are itchy, red swellings of a few millimeters to
many centimeters (Figure 6-33). The morphology of the
lesions may vary over a period of minutes to hours, result-
ing in geographic or bizarre patterns. Individual lesions in
true urticaria last less than 24 hours and often only
2-4 hours. Angioedema is involvement of deeper subcuta-
neous tissue with swelling of the lips, eyelids, palms, soles,
and genitalia. Angioedema is no more likely than urti-
caria to be associated with systemic complications, such
as laryngeal edema or hypotension. Dermatographism is
induced by scratching the skin and can be elicited during
the clinic visit. The wheals of cholinergic urticaria are
2-3 mm in diameter with a large surrounding red flare.

B. Laboratory Findings

The most common causes of acute urticaria are foods,
upper respiratory infections, and medications. The cause of

A Figure 6-33. Urticaria. (Used, with permission, from
TG Berger, MD, Dept Dermatology, UCSF)
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chronic spontaneous urticaria is often not found. Although
laboratory studies are not generally helpful in the evalua-
tion of acute or chronic urticaria, a CBC with differential,
ESR, CRP, TSH, and liver biochemical tests may be appro-
priate for some patients with chronic urticaria. Elevated
inflammatory markers suggest an alternate diagnosis. In
patients with individual lesions that persist past 24 hours,
skin biopsy may confirm neutrophilic urticaria or urticar-
ial vasculitis. A functional ELISA test looking for antibod-
ies against the high-affinity receptor for IgE (Fc-Epislon
RI) can identify those who may have an autoimmune basis
for their chronic urticaria.

Differential Diagnosis

Papular urticaria resulting from insect bites persists for
days. A central punctum can usually be seen. Streaked urti-
carial lesions may be seen in the 24-48 hours before blisters
appear in acute allergic plant dermatitis, eg, poison ivy, oak,
or sumac. Urticarial responses to heat, sun, water, and pres-
sure are quite rare. Urticarial vasculitis is defined as cutane-
ous vasculitis where the skin lesions clinically mimic
urticaria. Lesions last longer than 24 hours and often sting
or burn rather than itch. Patients do not respond to antihis-
tamines. Urticarial vasculitis may be caused by viral hepati-
tis and may be seen as part of serum sickness. In hereditary
angioedema, there is generally a positive family history and
GI or respiratory symptoms. Wheals are not part of the
syndrome, and the angioedema is not pruritic.

Treatment
A. General Measures

The etiology of acute urticaria is found in less than half of
cases. The etiology of chronic urticaria is found in even
fewer cases. In general, a careful history and physical
examination are helpful, but extensive costly workups for
chronic spontaneous urticaria are not indicated. Patients
with chronic autoimmune urticaria may have other auto-
immune diseases and be more difficult to treat. In cases of
chronic inducible urticaria, exposure to physical factors,
such as heat, cold, sunlight, pressure, heat induced by exer-
cise, excitement, and hot showers, should be modulated.

B. Systemic Treatment

The mainstay of treatment initially includes H,-
antihistamines, often starting with second-generation
antihistamines. Second-generation H, -antihistamines
include fexofenadine (180 mg orally once daily) or cetiri-
zine or loratadine (10 mg orally daily). Less than 40% of
chronic urticaria cases respond to standard H-blockade,
and higher doses of second-generation antihistamines (up
to four times the standard recommended dose) increase
the likelihood of response to therapy to 60%. Combining
antihistamines (eg, fexofenadine plus cetirizine) at these
higher doses can be done safely to achieve remission in
refractory cases. First-generation H -antihistamines such
as hydroxyzine, 10-25 mg orally two or three times daily,
or as a single nightly dose of 25-75 may be added to this
regimen.

Cyproheptadine, 4 mg orally four times daily, may be
especially useful for cold urticaria.

Doxepin (a tricyclic antidepressant with potent antihis-
taminic properties), 10-75 mg orally at bedtime, can be
very effective in chronic urticaria. It has anticholinergic
side effects and is sedating.

If a skin biopsy of a lesion of chronic urticaria identi-
fies neutrophils as a significant component of the inflam-
matory infiltrate, dapsone or colchicine (or both) may be
useful.

Although systemic corticosteroids will usually sup-
press acute and chronic urticaria, corticosteroids are
rarely indicated and should be avoided if possible, as,
once withdrawn, urticaria recurs. Omalizumab is
approved for the treatment of refractory chronic urticaria
and should be considered when severe chronic urticaria
fails to respond to high-dose antihistamines. Cyclospo-
rine (3-5 mg/kg/day), mycophenolate mofetil, and other
immunosuppressives may be effective in severe cases of
chronic urticaria.

C. Local Treatment

Local treatment is rarely rewarding.

Prognosis

Acute urticaria usually lasts only a few days to weeks. Half
of patients whose urticaria persists for longer than 6 weeks
will have it for years.

Agache I et al. Efficacy and safety of treatment with omalizumab
for chronic spontaneous urticaria: a systematic review for the
EAACI Biologicals Guidelines. Allergy. 2021;76:59. [PMID:
32767573]

Fok JS et al. Predictors of treatment response in chronic sponta-
neous urticaria. Allergy. 2021;76:2965. [PMID: 33539587]
Gongalo M et al. The global burden of chronic urticaria for the
patient and society. Br ] Dermatol. 2021;184:226. [PMID:

32956489]

Kolkhir P et al. New treatments for chronic urticaria. Ann
Allergy Asthma Immunol. 2020;124:2. [PMID: 31446134]
Maurer M et al. Biologics for the use in chronic spontaneous
urticaria: when and which. J Allergy Clin Immunol Pract.

2021;9:1067. [PMID: 33685605]

ERYTHEMA MULTIFORME/
STEVENS-JOHNSON SYNDROME/TOXIC
EPIDERMAL NECROLYSIS

Erythema multiforme
> Herpes simplex is most common cause.
» Cutaneous lesions are true three-ring targets.

> Presents on the extensor surfaces, palms, soles, or
mucous membranes.

» Disease remains localized.
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Stevens-Johnson syndrome and toxic epidermal
necrolysis

> Stevens-Johnson syndrome: < 10% body surface
area (BSA) detachment.

> Stevens-Johnson syndrome/toxic epidermal
necrolysis overlap: 10-30% BSA detachment.

> Toxic epidermal > 30% BSA

detachment.

necrolysis:

» Medications are most common cause.

» Cutaneous lesions are targetoid but often not true
three-ring targets.

> Favors the trunk.

v

Involves two or more mucous membranes.

> May progress to significant BSA involvement and
may be life-threatening.

General Considerations

Erythema multiforme is an acute inflammatory skin
disease that was traditionally divided into minor and
major types based on the clinical findings. Approxi-
mately 90% of cases of erythema multiforme minor fol-
low outbreaks of herpes simplex and are preferably
termed “herpes-associated erythema multiforme.” The
term “erythema multiforme major” has largely been
abandoned.

SJS is defined as atypical target lesions with less than
10% BSA detachment; TEN is defined as lesions with
greater than 30% BSA detachment; and patients with SJS/
TEN overlap have between 10% and 30% BSA detach-
ment. The abbreviation SJS/TEN is often used to refer to
these three variants of what is considered one syndrome.
SJS/TEN is characterized by toxicity and involvement of
two or more mucosal surfaces (often oral and conjuncti-
val but can involve any mucosal surface, including respi-
ratory epithelium). SJS/TEN is most often caused by oral
(rarely topical) medications, especially sulfonamides,
NSAIDs, allopurinol, and anticonvulsants. In certain
races, polymorphisms of antigen-presenting major histo-
compatibility (MHC) loci increase the risk for the devel-
opment of SJS/TEN. Mycoplasma pneumoniae may trigger
a mucocutaneous reaction with skin and oral lesions
closely resembling SJS in children/young adults that tends
not to progress to TEN-like disease and carries an overall
good prognosis.

Clinical Findings
A. Symptoms and Signs

A classic target lesion, as in herpes-associated erythema
multiforme, consists of three concentric zones of color
change, predominantly on acral surfaces (hands, feet,
elbows, and knees) (Figure 6-34). SJS/TEN presents with
raised purpuric target-like lesions, with only two zones of
color change and a central blister, or nondescript reddish
or purpuric macules favoring the trunk and proximal
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Figure 6-34. Erythema multiforme with classic
target lesions. Note the three zones of color change.
(Reproduced with permission from Richard P. Usatine,
MD, in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H.
The Color Atlas of Family Medicine, 2nd ed. McGraw-Hill,
2013)

upper extremities (Figure 6-35). Pain on eating, swallow-
ing, and urination can occur if relevant mucosae are
involved.

B. Laboratory Findings

Skin biopsy is diagnostic. Direct immunofluorescence
studies are negative. Blood tests are not useful for
diagnosis.

Differential Diagnosis

Urticaria and drug eruptions are the chief entities that
must be differentiated from erythema multiforme. In
true urticaria, lesions are not purpuric or bullous, last
less than 24 hours, and respond to antihistamines. Urti-
caria multiforme is a distinct eruption in infants and
young children and presents with fever and targetoid
urticarial plaques. The differential diagnosis of SJS/TEN
includes autoimmune bullous diseases (eg, pemphigus

Figure 6-35. Stevens-Johnson syndrome. (Used, with
permission, from TG Berger, MD, Dept Dermatology, UCSF)
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vulgaris, bullous pemphigoid, and linear IgA bullous
dermatosis), acute SLE, vasculitis, and Sweet syndrome.
The presence of a blistering eruption requires biopsy and
dermatologic consultation for appropriate diagnosis and
treatment.

Complications

The tracheobronchial mucosa, conjunctiva, genital, and
urethral mucosa may be involved and may result in scar-
ring in severe cases.

Treatment
A. General Measures

Toxic epidermal necrolysis is best treated in an acute care
environment, which may include an ICU or a burn unit.
Patients should be admitted if mucosal involvement inter-
feres with hydration and nutrition or extensive blistering
develops. Open lesions should be managed like second-
degree burns. Immediate discontinuation of the inciting
medication (before blistering occurs) is a significant pre-
dictor of outcome. Delay in establishing the diagnosis and
inadvertently continuing the offending medication results
in higher morbidity and mortality.

B. Specific Measures

Oral and topical corticosteroids are useful in the oral
variant of erythema multiforme. Oral acyclovir prophy-
laxis of herpes simplex infections may be effective in
preventing recurrent herpes-associated erythema multi-
forme minor.

The most important aspect of treatment for SJS/TEN is
to stop the offending medication and to move patients with
greater than 25-30% BSA involvement to an appropriate
acute care environment. Nutritional and fluid support and
high vigilance for infection are the most important aspects
of care. Reviews of systemic treatments for SJS and TEN
have been conflicting. Some data support the use of high-
dose corticosteroids. If corticosteroids are tried, they
should be used early, before blistering occurs, and in high
doses (prednisone, 1-2 mg/kg/day). IVIG (1 g/kg/day for 4
days) used early in the course has resulted in decreased
mortality in some studies. Cyclosporine (3-5 mg/kg/day
for 7 days) may also be effective. Etanercept is the treat-
ment of choice in some centers.

C. Local Measures

Topical corticosteroids are not very effective in this disease
(except the oral variant).

Prognosis

Erythema multiforme minor usually lasts 2-6 weeks and
may recur. SJS/TEN may be serious with a mortality of 30%
in cases with greater than 30% BSA involvement. The
ABCD-10 and SCORTEN are severity of illness scales that
predict mortality in SJS/TEN.

When to Refer

o Refer to an ophthalmologist when ocular involvement
is present because vision loss is a major consequence of
SJS/TEN.

« Refer to a urologist, gynecologist, or both when genito-
urinary involvement is present.

Kridin K et al. Assessment of treatment approaches and out-
comes in Stevens-Johnson syndrome and toxic epidermal
necrolysis: insights from a pan-European multicenter study.
JAMA Dermatol. 2021;157:1182. [PMID: 34431984]

Seminario-Vidal L et al. Society of Dermatology Hospitalists
supportive care guidelines for the management of Stevens-
Johnson syndrome/toxic epidermal necrolysis in adults. ] Am
Acad Dermatol. 2020;82:1553. [PMID: 32151629]

Torres-Navarro I et al. Systemic therapies for Stevens-Johnson
syndrome and toxic epidermal necrolysis: a SCORTEN-based
systematic review and meta-analysis. ] Eur Acad Dermatol
Venereol. 2021;35:159. [PMID: 32946187]

Tsai TY et al. Treating toxic epidermal necrolysis with systemic
immunomodulating therapies: a systematic review and net-
work meta-analysis. ] Am Acad Dermatol. 2021;84:390.
[PMID: 32898587]

Zhang S et al. Biologic TNF-alpha inhibitors in the treatment
of Stevens-Johnson syndrome and toxic epidermal necrolysis:
a systemic review. ] Dermatolog Treat. 2020;31:66. [PMID:
30702955]

EXFOLIATIVE DERMATITIS
(Exfoliative Erythroderma)

» Desquamation and erythema over most of the
body.

> Itching, malaise, fever, chills, weight loss.

General Considerations

Erythroderma describes generalized redness of more than
90% of the skin surface. Erythroderma may be acute (pre-
senting as erythema without scale) or subacute to chronic
(presenting as widespread redness and scaling and referred
to as exfoliative erythroderma). A preexisting dermatosis
is the cause of exfoliative dermatitis in two-thirds of cases,
including psoriasis, atopic dermatitis, contact dermatitis,
pityriasis rubra pilaris, and seborrheic dermatitis. Reac-
tions to topical or systemic medications account for 15%
of cases, cancer 10% (most commonly cutaneous T-cell
lymphoma), idiopathic 10%. Crusted scabies can present
as an exfoliative erythroderma and is highly contagious.
Without a clear-cut prior history of skin disease or medi-
cation exposure, it is often not possible to make a specific
diagnosis of the underlying condition at the time of initial
presentation. Definitive diagnosis may require continued
observation.
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Clinical Findings
A. Symptoms and Signs

Symptoms may include itching, weakness, malaise, fever,
and weight loss. Chills are prominent. Erythema and des-
quamation are widespread. Loss of hair and nails can
occur. Generalized lymphadenopathy may be due to lym-
phoma or leukemia or may be reactive. The mucosae are
typically spared.

B. Laboratory Findings

A skin biopsy is required and may show changes of a spe-
cific inflammatory dermatitis or cutaneous T-cell lym-
phoma. In Sézary syndrome, helpful findings include
peripheral leukocytes with clonal rearrangements of the
T-cell receptor and flow cytometry demonstrating a
CD4:CD8 ratio greater than 10:1 and loss of CD4 T cell
markers such as CD7 and CD26. Skin biopsy is nonspecific
in 50% of cases.

Complications

Protein and electrolyte loss as well as dehydration may
develop in patients with generalized inflammatory exfolia-
tive erythroderma; sepsis may occur.

Treatment
A. Topical Therapy

Home treatment is with cool to tepid baths and application
of mid-potency corticosteroids under wet dressings or with
occlusion with plastic wrap. If the condition becomes
unmanageable in an outpatient setting, the patient should
be hospitalized.

B. Specific Measures

Stop all medications, if possible. Systemic corticosteroids
may provide marked improvement in severe or fulminant
exfoliative dermatitis but should be avoided long-term (see
Chapter 28). For cases of psoriatic erythroderma and pity-
riasis rubra pilaris, acitretin, methotrexate, cyclosporine, or
a TNF inhibitor may be indicated. Erythroderma second-
ary to lymphoma or leukemia requires specific topical or
systemic chemotherapy. Suitable antibiotic medications
with coverage for Staphylococcus should be given when
there is evidence of bacterial infection.

Prognosis

Careful follow-up may be necessary to identify the cause of
exfoliative erythroderma. Most patients improve or recover
completely, but some require long-term therapy. Deaths are
rare in the absence of cutaneous T-cell lymphoma. A
minority of patients will suffer from undiminished eryth-
roderma for indefinite periods.

Reynolds KA et al. A systematic review of treatment strategies
for erythrodermic psoriasis. ] Dermatolog Treat. 2021;32:49.
[PMID: 31682547]
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Tso S et al. Erythroderma (exfoliative dermatitis). Part 1: under-
lying causes, clinical presentation and pathogenesis. Clin Exp
Dermatol. 2021;46:1001. [PMID: 33639006]

PHOTODERMATITIS

> Painful or pruritic erythema, edema, or vesicula-
tion on sun-exposed surfaces (face, neck, hands,
and “V" of the chest).

» Inner upper eyelids and area under the chin are
spared.

General Considerations

Photodermatitis is a cutaneous reaction to UV radia-
tion. It comprises four groups: (1) primary, idiopathic
immunologically mediated photodermatoses; (2) drug-
or chemical-induced photodermatoses; (3) dermatoses
that are worsened or aggravated by UV exposure; and
(4) genetic diseases with mutations predisposing to
photodermatitis.

Primary photodermatoses include polymorphic light
eruption, chronic actinic dermatitis, and actinic prurigo.
Drug- or chemical-induced photodermatitis may be either
exogenous or endogenous in origin. Porphyria cutanea
tarda and pellagra are examples of endogenous phototoxic
dermatoses. Exogenous drug- or chemical-induced photo-
dermatitis manifests either as phototoxicity (a nonimmu-
nologic, UV-induced cytoxic injury presenting as a
sunburn-like reaction) or as photoallergy (a true immuno-
logic reaction that presents with dermatitis). There may be
some clinical overlap between these two.

Drug-induced phototoxicity is triggered by UVA. The
most common medications causing a phototoxic reaction
are vemurafenib, NSAIDs, voriconazole, tetracyclines, qui-
nolones, hydrochlorothiazide, amiodarone, and chlor-
promazine. Other potent photosensitizers include TMP/
SMZ, quinine or quinidine, griseofulvin, eculizumab, topi-
cal and systemic retinoids (tretinoin, isotretinoin, acitre-
tin), and calcium channel blockers.

Contact photosensitivity may occur with plants,
perfumes, and sunscreens. The sunscreen oxybenzone
(a benzophenone) is a common cause of photoallergic
dermatitis. Dermatoses that are worsened or aggravated by
UV exposure include SLE and dermatomyositis. Three
percent of persons with atopic dermatitis, especially
middle-aged women, are photosensitive.

Clinical Findings
A. Symptoms and Signs

The acute inflammatory phase of phototoxicity, if severe
enough, is accompanied by pain, fever, GI symptoms,
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malaise, and even prostration. Signs include erythema,
edema, and possibly vesiculation and oozing on exposed
surfaces. Peeling of the epidermis and pigmentary changes
often result. The key to diagnosis is localization of the rash
to photoexposed areas, though eruptions may become
generalized with time to involve photoprotected areas. The
lower lip may be affected.

B. Laboratory Findings

Blood and urine tests are generally not helpful unless por-
phyria cutanea tarda is suggested by the presence of blister-
ing, scarring, milia (white cysts 1-2 mm in diameter) and
skin fragility of the dorsal hands, and facial hypertrichosis.
Eosinophilia may be present in chronic photoallergic
responses.

Differential Diagnosis

The differential diagnosis is long. If a clear history of the
use of a topical or systemic photosensitizer is not available,
and if the eruption is persistent, then a workup including
biopsy and light testing may be required. Photodermatitis
must be differentiated from contact dermatitis that may
develop from one of the many substances in sunscreens, as
these may often have a similar distribution. Sensitivity to
actinic rays may also be part of a more serious condition,
such as porphyria cutanea tarda or lupus erythematosus.
These disorders are diagnosed by appropriate blood or
urine tests. Polymorphous light eruption (PMLE) is a com-
mon idiopathic photodermatitis and often has its onset in
the third to fourth decades, except in Native Americans
and Latinos, in whom it may present in childhood. PMLE
is chronic in nature. Transitory periods of spontaneous
remission do occur.

Complications

Some individuals continue to chronically react to light
even when they no longer exposed to photosensitizing
medications.

Prevention

While sunscreens are useful agents in general and should
be used by persons with photosensitivity, patients may
react to such low amounts of energy that sunscreens alone
may not be sufficient protection against photodermatoses.
Sunscreens with an SPF of 30-60 and broad UVA coverage,
containing dicamphor sulfonic acid (Mexoryl SX), avoben-
zone (Parasol 1789), titanium dioxide, and micronized zinc
oxide, are especially useful in patients with photoallergic
dermatitis. Photosensitivity due to porphyria is not pre-
vented by sunscreens and requires barrier protection
(clothing) to prevent outbreaks.

Treatment

A. Specific Measures

Medications should be suspected in cases of photosensitiv-
ity even if the particular medication (such as hydrochloro-
thiazide) has been used for months.

B. Local Measures

When the eruption is vesicular or weepy, treatment is simi-
lar to that of any acute dermatitis, using cooling and sooth-
ing wet dressings.

Sunscreens should be used as described above. Mid-
potency to high-potency topical corticosteroids are of limited
benefit in phototoxic reactions but may help in PMLE and
photoallergic reactions. Since the face is often involved, close
monitoring for corticosteroid side effects is recommended.

C. Systemic Measures

Aspirin may have some value for fever and pain of acute
sunburn. Systemic corticosteroids in doses as described for
acute contact dermatitis may be required for severe acute
photosensitivity reactions. Otherwise, different photoder-
matoses are treated in specific ways.

Patients with chronic primary photodermatoses may
require systemic treatment with hydroxycholoroquine
(5 mg/kg once daily) or immunosuppressives, such as aza-
thioprine (50-300 mg once daily) or cyclosporine (3-5 mg/kg
once daily).

Prognosis

The most common phototoxic sunburn reactions are usu-
ally benign and self-limited. PMLE and some cases of
photoallergy can persist for years.

Hinton AN et al. Feeling the burn: phototoxicity and photoal-
lergy. Dermatol Clin. 2020;38:165. [PMID: 31753189]

Hofmann GA et al. Drug-induced photosensitivity: culprit
drugs, potential mechanisms and clinical consequences.
J Dtsch Dermatol Ges. 2021;19:19. [PMID: 33491908]

Kadurina M et al. Immunopathogenesis and management of
polymorphic light eruption. Dermatol Ther. 2021;34:e15167.
[PMID: 34676645]

Montgomery S et al. Photosensitizing drug reactions. Clin
Dermatol. 2022;40:57. [PMID: 35190066]

DRUG ERUPTION (Dermatitis
Medicamentosa)

» Usually, abrupt onset of widespread, symmetric
erythematous eruption.

» May mimic any inflammatory skin condition.

» Constitutional symptoms (malaise, arthralgia,
headache, and fever) may be present.

General Considerations

Rashes are among the most common adverse reactions to
medications and occur in 2-3% of hospitalized patients.
There are multiple different types of cutaneous reactions
to medications. Penicillins, cephalosporins, and NSAIDs
are the most common cause of urticarial drug eruptions.
Antibiotics, anticonvulsants, allopurinol, and NSAIDs are



DERMATOLOGIC DISORDERS

common causes of maculopapular or morbilliform reac-
tions. Drug-induced hypersensitivity reaction (DIHS) (also
known as drug eruption with eosinophilia and systemic
symptoms [DRESS]) is most often caused by anticonvul-
sants, allopurinol, and sulfonamides. SJS and TEN most
commonly occur in response to antibiotics, sulfonamides,
anticonvulsants, allopurinol, and NSAIDs. Phenolphthalein,
pyrazolone derivatives, tetracyclines, NSAIDs, TMP-SMZ,
and barbiturates are the major causes of fixed drug erup-
tions. Calcium channel blockers are a common cause of
pruritus and eczemas in older adults. Immune checkpoint
inhibitors and biologic agents can cause a variety of drug
reactions.

Certain genetic polymorphisms of antigen-presenting
MHC loci increase the risk for the development of severe
drug eruptions, including SJS/TEN and DIHS. Pharmaco-
genetic testing can help predict who is at risk for and there-
fore should avoid certain medication exposures.

Clinical Findings
A. Symptoms and Signs

Drug eruptions are generally classified as “simple” or “com-
plex,” referring to the risk of morbidity and mortality asso-
ciated with the specific eruption. Simple morbilliform or
maculopapular drug eruptions involve an exanthem, usu-
ally appear in the second week of medication therapy, and
have no associated constitutional symptoms or abnormal
laboratory findings. Complex drug eruptions include DIHS
and SJS/TEN.

DIHS occurs later than the simple morbilliform drug
eruptions with signs and symptoms developing 2-6 weeks
after the medication has been started and has associated
constitutional symptoms and abnormal laboratory findings.
These may include fevers, chills, hematologic abnormalities
(especially eosinophilia and atypical lymphocytosis), and
abnormal liver or kidney function. Coexistent reactivation
of certain viruses, especially HHV-6, but also Epstein-Barr
virus, cytomegalovirus, HHV-7, and parvovirus B19, may
be present and may be important in the pathogenesis of
these complex drug eruptions. Table 6-3 summarizes the
types of skin reactions, their appearance and distribution,
and the common offenders in each case.

B. Laboratory Findings

Routinely ordered blood work is of no value in the diagno-
sis of simple drug eruptions, except upon initial evaluation
to ensure that there is no systemic involvement. In complex
drug eruptions, the CBC, liver biochemical tests, and kid-
ney function tests should be monitored. Skin biopsies may
be helpful in making the diagnosis. Serum PCR for HHV-6,
HHYV-7, Epstein-Barr virus, cytomegalovirus, and parvovi-
rus B19 is sometimes performed.

Differential Diagnosis

Observation after discontinuation, which may be a slow
process, helps establish the diagnosis. Rechallenge, though
of theoretical value, may pose a danger to the patient and is
best avoided.
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Complications

Some cutaneous drug reactions may be associated with vis-
ceral involvement. The organ systems involved depend on
the individual medication or drug class. Most common is an
infectious mononucleosis-like illness and hepatitis associated
with administration of anticonvulsants. Myocarditis may be
a serious complication of drug-induced hypersensitivity syn-
drome and may present acutely or months after initial rash
onset. Months after recovering from DIHS, patients may
suffer hypothyroidism or other autoimmune phenomena.

Treatment
A. General Measures

Systemic manifestations are treated as they arise (eg, ane-
mia, icterus, purpura). Antihistamines may be of value in
urticarial and angioneurotic reactions. Epinephrine 1:1000,
0.5-1 mL intravenously or subcutaneously, should be used
as an emergency measure. In DIHS, corticosteroids are
typically required; the most common regimen is oral pred-
nisone, 1-1.5 mg/kg/day, which is tapered slowly over a
minimum of 6 weeks, since rapid taper leads to rebound
and more recalcitrant disease. In the case of allopurinol-
induced DIHS, starting a steroid-sparing agent (eg, myco-
phenolate mofetil) at the time of prednisone initiation is
recommended because allopurinol-induced DIHS tends to
rebound after corticosteroid discontinuation. Treatment in
this special case often takes up to 12 months.

B. Local Measures

SJS/TEN with extensive blistering eruptions resulting in
erosions and superficial ulcerations demands hospitaliza-
tion and nursing care in an acute care unit. See Erythema
Multiforme/Stevens-Johnson Syndrome/Toxic Epidermal
Necrolysis, above.

Prognosis

Drug rash usually disappears upon withdrawal of the
medication and proper treatment. DIHS may be associated
with autoimmune phenomena, including abnormal thy-
roid function. This can occur months after the hypersensi-
tivity syndrome has resolved.

Cheraghlou S et al. Fixed drug eruptions, bullous drug erup-
tions, and lichenoid drug eruptions. Clin Dermatol. 2020;
38:679. [PMID: 33341201]

Murphy M] et al. Paradoxical eruptions to targeted therapies in
dermatology: a systematic review and analysis. ] Am Acad
Dermatol. 2022;86:1080. [PMID: 33307146]

Noe MH et al. Diagnosis and management of Stevens-Johnson
syndrome/toxic epidermal necrolysis. Clin Dermatol. 2020;
38:607. [PMID: 33341195]

Owen CE et al. Recognition and management of severe cutane-
ous adverse drug reactions (including drug reaction with
eosinophilia and systemic symptoms, Stevens-Johnson syn-
drome, and toxic epidermal necrolysis). Med Clin North Am.
2021;105:577. [PMID: 34059239]

Quach HT et al. Cutaneous adverse events caused by immune
checkpoint inhibitors. ] Am Acad Dermatol. 2021;85:956.
[PMID: 34332798]
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Table 6-3. Skin reactions due to systemic medications.
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Reaction

Allergic vasculitis

Drug exanthem

Drug-related subacute
cutaneous lupus
erythematosus

(Drug-induced SLE rarely
produces a skin reaction)

Erythema nodosum

Drug-induced
hypersensitivity
syndrome

Fixed drug eruptions

Lichenoid and lichen
planus-like eruptions

Photosensitivity: increased
sensitivity to light, often
of UVA wavelengths, but
may be due to UVB or
visible light as well

Pigmentary changes

Appearance

The primary lesion is typically a
2-3 mm purpuric papule.
Other morphologies include
urticaria that lasts over
24 hours, vesicles, bullae, or
necrotic ulcers.

Morbilliform, maculopapular,
exanthematous reactions.

May present with a
photosensitive rash, annular
lesions, or psoriasis on upper
trunk.

Inflammatory cutaneous
nodules.

Erythroderma

Single or multiple demarcated,
round, erythematous plaques
that often become
hyperpigmented.

Pruritic, erythematous to
violaceous polygonal papules
that coalesce or expand to
form plaques.

Sunburn, vesicles, papules in
photodistributed pattern.

Flat hyperpigmented areas.

Blue-gray discoloration.

Distribution and Comments

Most severe on the legs.

The most common skin reac-
tion to medications. Initially
begins on trunk 7-10 days
after the medication has
been started. Spreads to
extremities and begins to
clear on the trunk over
3-5 days. In previously
exposed patients, the rash
may start in 2-3 days. Fever
may be present.

Less severe than SLE, sparing
the kidneys and CNS.
Recovery often follows
medication withdrawal.

Usually limited to the extensor
aspects of the legs. May be
accompanied by fever,
arthralgias, and pain.

Entire skin surface. Typically
associated with elevated
liver biochemical tests,
eosinophilia, and AKI.
Eruption begins between
2 and 6 weeks after first
dose of medication.

Recur at the same site when
the medication is repeated.
Hyperpigmentation, if
present, remains after
healing.

May be in photo- or
nonphotodistributed
pattern.

Exposed skin of the face, the
neck, and the backs of the
hands and, in women,
the lower legs. Exaggerated
response to UV light.

Forehead and cheeks
(chloasma, melasma). The
most common pigmentary
disorder associated with
drug ingestion. Improve-
ment is slow despite
stopping the medication.

Light-exposed areas.

Common Offenders

Sulfonamides, phenytoin,
propylthiouracil.

Antibiotics (especially ampicillin and
TMP-SMZ), sulfonamides and related
compounds (including thiazide
diuretics, furosemide, and
sulfonylurea hypoglycemic agents),
and barbiturates.

Diltiazem, etanercept,
hydrochlorothiazide, infliximab,
lisinopril, terbinafine.

Oral contraceptives.

Allopurinol, sulfonamides, aromatic
anticonvulsants, NSAID, dapsone,
lamotrigine.

Antimicrobials, analgesics (acetamino-
phen, ibuprofen, and naproxen),
barbiturates, heavy metals,
antiparasitic agents, antihistamines,
phenolphthalein.

Carbamazepine, furosemide, hydroxy-
chloroquine, phenothiazines,
beta-blockers, quinidine, quinine,
sulfonylureas, tetracyclines, thiazides,
and triprolidine.

Sulfonamides and sulfonamide-related
compounds (thiazide diuretics,
furosemide, sulfonylureas), tetracy-
clines, phenothiazines, sulindac,
amiodarone, voriconazole, and NSAIDs.

Oral contraceptives are the usual cause.
Diltiazem causes facial
hyperpigmentation that may be
difficult to distinguish from melasma.

Chlorpromazine and related
phenothiazines.

(continued)
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Table 6-3. Skin reactions due to systemic medications. (continued)
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Reaction

Pityriasis rosea—like
eruptions

Psoriasiform eruptions

SJS/TEN

Urticaria

Appearance

Brown or blue-gray
pigmentation.

Blue-black patches on the shins.

Blue-black pigmentation of the
nails and palate and
depigmentation of the hair.

Slate-gray color.
Brown discoloration of the nails.

Oval, red, slightly raised patches
with central scale.

Scaly red plaques.

Target-like lesions.
Bullae may occur.
Mucosal involvement.

Red, itchy wheals that vary in
size from < 1 cm to many

Distribution and Comments

Generalized.

Primarily in photoexposed
areas.

Especially in more darkly
pigmented patients.

Mainly on the trunk.

May be located on trunk and
extremities. Palms and soles
may be hyperkeratotic. May
cause psoriasiform eruption
or worsen psoriasis.

Usually trunk and proximal
extremities.

Chronic urticaria is rarely
caused by medications.

Common Offenders

Heavy metals (silver, gold, bismuth,
and arsenic).

Minocycline, chloroquine.

Chloroquine.

Amiodarone.
Hydroxyurea.

Barbiturates, bismuth, captopril,
clonidine, methopromazine,
metoprolol, metronidazole, and
tripelennamine.

Antimalarials, lithium, beta-blockers,
and TNF inhibitors.

Sulfonamides, anticonvulsants,
allopurinol, NSAIDs, lamotrigine.

Acute urticaria: penicillins, NSAIDs,

sulfonamides, opioids, and salicylates.

centimeters. May be
accompanied by angioedema.

Angioedema is common in patients
receiving ACE inhibitors and ARBs.

SJS/TEN, Stevens-Johnson syndrome/toxic epidermal necrolysis; TMP-SMZ, trimethoprim-sulfamethoxazole.

MISCELLANEOUS
PRURITUS

Pruritus is the sensation that provokes a desire to scratch.
Pruritus as a medical complaint is 40% as common as low
back pain. Elderly Asian men are most significantly
affected, with 20% of all health care visits in Asian men
over the age of 65 involving the complaint of itch. The
quality of life of a patient with chronic pruritus is the same
as a patient undergoing hemodialysis. Better understand-
ing of the role of pruritogens (interleukins-31, -4, -13 and
thymic stromal lymphopoietin) in the pathophysiology of
itch has enabled recent therapeutic advances.

Dry skin is the first cause of itch that should be sought
since it is common and easily treated. The next step is to
determine whether a primary skin lesion with associated
pruritus is present. Examples of primary cutaneous pruritic
diseases include scabies, atopic dermatitis, insect bites,
pediculosis, contact dermatitis, drug reactions, urticaria,
psoriasis, lichen planus, bullous pemphigoid, and fiberglass
dermatitis, all of which have recognizable morphologies.
The treatment of an underlying primary skin condition
usually results in control of the associated pruritus.

Persistent pruritus not explained by cutaneous disease
or association with a primary skin eruption should prompt

a staged workup for systemic causes. Common causes of
pruritus associated with systemic diseases include endo-
crine disorders (eg, hypo- or hyperthyroidism or hyper-
parathyroidism), psychiatric disturbances, lymphoma,
leukemia, internal malignant disorders, iron deficiency
anemia, HIV, hypercalcemia, low vitamin D levels, cho-
lestasis, and some neurologic disorders. Calcium channel
blockers can cause pruritus with or without eczema, even
years after they have been started, and it may take up to
1 year for pruritus to resolve after the calcium channel
blocker has been stopped.

Treatment

The treatment of chronic pruritus can be frustrating. Most
cases of pruritus are not mediated by histamine, hence the
poor response of many patients to antihistamines. Emol-
lients for dry skin are listed in Table 6-2. Emollient creams
(preferred over lotions) should be generously applied from
neck to toe immediately after towel drying and again one
more time per day. Neuropathic pruritus responds to neu-
rally acting agents, such as gabapentin (starting at 300 mg
orally at around 4 M and a second dose of 600 mg orally at
bedtime) or pregabalin (150 mg orally daily). Combina-
tions of antihistamines, sinequan, gabapentin, pregabalin,
mirtazapine, and opioid antagonists can be attempted in
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refractory cases. In cancer-associated and other forms of
pruritus, aprepitant 80 mg orally daily for several days can
be dramatically effective. Pruritus in conjunction with ure-
mia and hemodialysis and to a lesser degree the pruritus of
liver disease may be helped by phototherapy with UVB or
PUVA. Gabapentin or mirtazapine may relieve the pruritus
of CKD.

Prognosis

Elimination of external factors and irritating agents may
give complete relief. Pruritus accompanying a specific skin
disease will subside when the skin disease is controlled.
Pruritus accompanying serious internal disease may not
respond to any type of therapy.

Jeon J et al. Treatment of patients with chronic pruritus of
unknown origin with dupilumab. ] Dermatolog Treat. 2022;
33:1754. [PMID: 33557654]

Kabashima K et al; Nemolizumab-JP01 Study Group. Trial of
nemolizumab and topical agents for atopic dermatitis with
pruritus. N Engl ] Med. 2020;383:141. [PMID: 32640132]

Misery L et al. Chronic itch: emerging treatments following new
research concepts. Br ] Pharmacol. 2021;178:4775. [PMID:
34463358]

Satoh T et al. 2020 guidelines for the diagnosis and treatment
of cutaneous pruritus. ] Dermatol. 2021;48:e399. [PMID:
34288036]

Sutaria N et al. Itch: pathogenesis and treatment. ] Am Acad
Dermatol. 2022;86:17. [PMID: 34648873]

Anogenital Pruritus

> Anogenital itching, chiefly nocturnal.

» Skin findings are highly variable, ranging from
none to excoriations and inflammation of any
degree, including lichenification.

General Considerations

Anogenital pruritus may be due to a primary inflammatory
skin disease (intertrigo, psoriasis, lichen simplex chronicus,
seborrheic dermatitis, lichen sclerosus), contact dermatitis
(soaps, wipes, colognes, douches, and topical treatments),
irritating secretions (diarrhea, leukorrhea, or trichomonia-
sis), infections (candidiasis, dermatophytosis, erythrasma),
or oxyuriasis (pinworms). Erythrasma is diagnosed by coral-
red fluorescence with Wood light and cured with erythromy-
cin. Squamous cell carcinoma of the anus and extramammary
Paget disease are rare causes of genital pruritus.

In pruritus ani, hemorrhoids are often found, and leak-
age of mucus and bacteria from the distal rectum onto the
perianal skin may be important in cases in which no other
skin abnormality is found.

Many women experience pruritus vulvae. Pruritus vul-
vae does not usually involve the anal area, though anal itch-
ing may spread to the vulva. In men, pruritus of the scrotum
is most commonly seen in the absence of pruritus ani.

Up to one-third of unidentified causes of anogenital
pruritus may be due to nerve impingements of the lumbo-
sacral spine, so evaluation of lumbosacral spine disease is
appropriate if no skin disorder is identified and topical
therapy is ineffective.

Clinical Findings
A. Symptoms and Signs

The only symptom is itching. Physical findings are usually
not present, but there may be erythema, fissuring, macera-
tion, lichenification, excoriations, or changes suggestive of
candidiasis or tinea.

B. Laboratory Findings

Microscopic examination or culture of tissue scrapings
may reveal yeasts or fungi. Stool examination may show
pinworms. Radiologic studies may demonstrate lumbar-
sacral spinal disease.

Differential Diagnosis

The etiologic differential diagnosis consists of Candida
infection, parasitosis, local irritation from contactants or
irritants, nerve impingement, and other primary skin dis-
orders of the genital area, such as psoriasis, seborrhea,
intertrigo, or lichen sclerosus.

Prevention

Instruct the patient in proper anogenital hygiene after
treating systemic or local conditions.

Treatment

Treating constipation, preferably with high-fiber manage-
ment (psyllium), may help. Instruct the patient to use
very soft or moistened tissue or cotton after bowel move-
ments and to clean the perianal area thoroughly with cool
water if possible. Women should use similar precautions
after urinating. Patch testing reveals clinically relevant
allergy in about 20% of patients, often to methylchlo-
roisothiazolinone or methylisothiazolinone, preservatives
commonly found in “baby wipes” and other personal care
products.

Pramoxine cream or lotion or hydrocortisone-pramox-
ine (Pramosone), 1% or 2.5% cream, lotion, or ointment, is
helpful for anogenital pruritus and should be applied after
a bowel movement. Topical doxepin cream 5% is similarly
effective but may be sedating. Topical calcineurin inhibi-
tors (tacrolimus 0.03%) improve pruritus ani in patients
with atopic dermatitis. Underclothing should be changed
daily, and in men, the seam of their “boxers” should not
rub against or contact the scrotum. Balneol Perianal
Cleansing Lotion or Tucks premoistened pads, ointment,
or cream may be very useful for pruritus ani. About one-
third of patients with scrotal or anal pruritus will respond

blHepRdiGin e RO CabaRs A OhRFe gahalin TRy
use of high-potency topical corticosteroids should be
avoided in the genital area.
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Prognosis

Although benign, anogenital pruritus is often persistent
and recurrent.

Cohee MW et al. Benign anorectal conditions: evaluation and
management. Am Fam Physician. 2020;101:24. [PMID:
31894930]

Raef HS et al. Vulvar pruritus: a review of clinical associations,
pathophysiology and therapeutic management. Front Med
(Lausanne). 2021;8:649402. [PMID: 33898486]

VENOUS STASIS ULCERS

> History of varicosities, thrombophlebitis, or post-
phlebitic syndrome.

> Irregular ulceration, often on the medial lower
legs above the malleolus.

» Edema of the legs, varicosities, hyperpigmenta-
tion, red and scaly areas (stasis dermatitis), and
scars from old ulcers support the diagnosis.

General Considerations

Patients at risk may have a history of venous insufficiency,
family history, varicosities, obesity, or genetic diseases that
predispose to venous insufficiency (see Chronic Venous
Insufficiency, Chapter 14). The left leg is usually more
severely affected than the right.

Clinical Findings

A. Symptoms and Signs

Classically, chronic edema is followed by a dermatitis,
which is often pruritic. These changes are followed by
hyperpigmentation, skin breakdown, and eventually scle-
rosis of the skin of the lower leg (Figure 6-36).

Figure 6-36. Venous stasis ulcer. (Used, with
permission, from Lindy Fox, MD.)
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Figure 6-37. Ulcer—venous stasis ulcer.
(Reproduced with permission from Richard P. Usatine, MD,
in Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H. The
Color Atlas of Family Medicine, 3rd ed. McGraw-Hill, 2019.)

Red, pruritic patches of stasis dermatitis often precede
ulceration (Figure 14-2). The ulcer base may be clean, but
it often has a yellow fibrin eschar that may require surgical
removal (Figure 6-37). Ulcers that appear on the feet, toes,
or above the knees should be approached with other diag-
noses in mind.

B. Laboratory Findings

Because venous insufficiency plays a role in 75-90% of
lower leg ulcerations, testing of venous competence is a
required part of a leg ulcer evaluation even without
changes of venous insufficiency (see Chapter 14). Doppler
examination is usually sufficient (except in the diabetic
patient) to evaluate venous competence. Arterial insuffi-
ciency may coexist with venous disease. An ankle/brachial
index (ABI) less than 0.7 indicates the presence of signifi-
cant arterial disease and requires vascular surgery
consultation.

Differential Diagnosis

The differential includes vasculitis, pyoderma gangreno-
sum, arterial ulcerations, infection, trauma, skin cancer,
arachnid bites, and sickle cell anemia. When the diagnosis
is in doubt, a punch biopsy from the border (not base) of
the lesion may be helpful.

Prevention

Compression stockings to reduce edema are the most
important means of prevention. Compression should
achieve a pressure of 30 mm Hg below the knee and
40 mm Hg at the ankle. The stockings should not be used
in patients with arterial insufficiency with an ABI less
than 0.7. Pneumatic sequential compression devices may
be of great benefit when edema is refractory to standard
compression dressings.
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Treatment
A. Local Measures

Clean the base of the ulcer with saline or cleansers, such as
Saf-Clens®. A curette or small scissors can be used to
remove the yellow fibrin eschar; local anesthesia may be
used if the areas are very tender.

Overall, there is little evidence to support topical antibi-
otics for the treatment of venous insufficiency ulcerations.
Metronidazole gel is used to reduce bacterial growth and
odor. Silver impregnated dressings may aid in healing. Red
dermatitic skin is treated with a medium- to high-potency
corticosteroid ointment such as triamcinolone acetonide
0.1% ointment. The ulcer is then covered with an occlusive
hydroactive dressing (DuoDerm® or Cutinova®) or a poly-
urethane foam (Allevyn) followed by an Unna zinc paste
boot. This is changed weekly. The ulcer should begin to
heal within weeks, and healing should be complete within
4-6 months. If the patient has no history of skin cancer in
the area, becaplermin (Regranex) may be applied to ulcers
that are not becoming smaller or developing a granulating
base. Some ulcerations require skin grafting.

No topical intervention has evidence to suggest that it
will improve healing of arterial leg ulcers.

B. Systemic Therapy

Pentoxifylline, 400 mg orally three times daily adminis-
tered with compression dressings, is beneficial in accelerat-
ing healing of venous insufficiency leg ulcers. Zinc
supplementation is occasionally beneficial in patients with
low serum zinc levels.

In the absence of cellulitis, there is no role for systemic
antibiotics in the treatment of venous insufficiency ulcers.
The diagnosis of cellulitis in the setting of a venous insuf-
ficiency ulcer can be very difficult. Surface cultures are of
limited value. Cellulitis should be considered in the follow-
ing settings: (1) expanding warmth and erythema sur-
rounding the ulceration, with or without (2) increasing
pain of the ulceration. The patient may also report
increased exudate from the ulceration, but this without the
other cardinal findings of cellulitis does not confirm the
diagnosis of cellulitis. If cellulitis accompanies the ulcer,
oral antibiotics are recommended: dicloxacillin, 250 mg
four times a day, or levofloxacin, 500 mg once daily for
1-2 weeks, is usually adequate. Routine use of antibiotics
and treating bacteria isolated from a chronic ulcer without
clinical evidence of infection is discouraged. If the ulcer
fails to heal or there is a persistent draining tract in the
ulcer, underlying osteomyelitis should be sought.

Prognosis

The combination of limited debridement, compression
dressings or stockings, and moist dressings will heal the
majority of venous stasis ulcers within an average of
18 months. These modalities need to be applied at least
80% of the time to optimize ulcer healing. Topical growth
factors, antibiotics, debriding agents, and xenografts and
autografts can be considered in recalcitrant cases but are
not required in most patients. Exercise in combination

with compression therapy has an adjuvant role in promot-
ing the healing of venous ulcerations. The failure of venous
insufficiency ulcerations to heal is most often related to
inconsistent use of basic treatment methods. Ongoing con-
trol of edema is essential to prevent recurrent ulceration.
The use of compression stockings following ulcer healing is
critical to prevent recurrence, with recurrence rates
2-20 times higher if patients do not comply with compres-
sion stocking use. Patients with an ABI below 0.5 or refrac-
tory ulcerations (or both) should be considered for surgical
procedure (artery-opening procedures or ablation of the
incompetent superficial vein). Early endovenous ablation
has been shown to improve healing in patients with venous
insufficiency ulcers.

Bowers S et al. Chronic wounds: evaluation and management.
Am Fam Physician. 2020;101:159. [PMID: 32003952]

Schneider C et al. Lower extremity ulcers. Med Clin North Am.
2021;105:663. [PMID: 34059244]

PIGMENTARY DISORDERS

Although the color of skin may be altered by many diseases
and agents, the vast majority of patients have either an
increase or decrease in pigment secondary to an inflamma-
tory disease, such as acne or atopic dermatitis.

Other pigmentary disorders include those resulting
from exposure to exogenous pigments, such as caroten-
emia, argyria, and tattooing. Other endogenous pigmen-
tary disorders are attributable to metabolic substances (eg,
hemosiderin [iron]) in purpuric processes, to homogen-
tisic acid in ochronosis, and bile pigments.

Classification

Disorders of hyper- or hypopigmentation may be consid-
ered to be primary or secondary to other disorders. Depig-
mentation, the absence of all pigment, should be
differentiated from hypopigmentation, in which the
affected skin is lighter than baseline skin color, but not
completely devoid of pigment.

The evaluation of pigmentary disorders is helped by
Wood light, which accentuates epidermal pigmentation in
hyperpigmented disorders and highlights complete loss of
pigment in depigmentating disorders. Depigmentation, as
seen in vitiligo, enhances with Wood light examination,
whereas postinflammatory hypopigmentation does not.

A. Primary Pigmentary Disorders

1. Hyperpigmentation—The disorders in this category are
nevoid, congenital, or acquired. Nevoid and congenital
disorders include pigmented nevi, mosaic hyperpigmenta-
tion, ephelides (juvenile freckles), and lentigines (senile
freckles). Hyperpigmentation due to systemic diseases may
be seen in in association with Addison disease, vitamin B "
deficiency, hemochromatosis, and Wilson disease. Melasma
(chloasma) occurs as patterned hyperpigmentation of the
face, most commonly as a direct effect of estrogens. It may
occur during pregnancy, exposure to oral contraceptives,
or be idiopathic. Although more common in women,
melasma affects any gender and people of all skin tones.
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Figure 6-38. Depigmented—uvitiligo. (Reproduced
with permission from Richard P. Usatine, MD, in Usatine RP,
Smith MA, Mayeaux EJ Jr, Chumley H. The Color Atlas of
Family Medicine, 3rd ed. McGraw-Hill, 2019.)

2. Hypopigmentation and depigmentation—Depigment-
ing disorders in this category are vitiligo, albinism, and
piebaldism. In vitiligo, pigment cells (melanocytes) are
destroyed (Figure 6-38). Vitiligo, present in approximately
1% of the population, may be associated with other autoim-
mune disorders, such as autoimmune thyroid disease, per-
nicious anemia, diabetes mellitus, and Addison disease.

B. Secondary Pigmentary Disorders

Any damage to the skin (irritation, allergy, infection, exco-
riation, burns, or dermatologic therapy, such as chemical
peels and freezing with liquid nitrogen) may result in
hyper- or hypopigmentation. Several disorders of clinical
importance are described below.

1. Hyperpigmentation—The most common type of sec-
ondary hyperpigmentation occurs after another inflamma-
tory dermatologic condition, such as acne, lichen planus, or
eczema, and is most commonly seen in moderately pig-
mented skin tones. It is called post-inflammatory hyperpig-
mentation. Hemosiderin deposition, as in stasis dermatitis,
may lead to hyperpigmentation that is red-brown in color.
Pigmentation may be produced by certain medications,
eg, chloroquine, chlorpromazine, minocycline (Figure 6-39),
and amiodarone. Fixed drug eruptions to phenolphthalein
(in laxatives), TMP-SMZ, NSAIDs, and tetracyclines also
lead to hyperpigmentation, typically in annular patches.

iatrogenic (eg, due to the use of superpotent topical cortico

2. Hypopigmentation—Hypopigmentation may complicate
atopic dermatitis, lichen planus, psoriasis, discoid lupus, and
lichen simplex chronicus. It may also be posttraumatic or
steroids) or both. Clinicians must exercise special care in
using liquid nitrogen on any patients with darker skin tones
since doing so may result in hypopigmentation or depigmenta-
tion, at times permanent. Intralesional or intra-articular
injections of high concentrations of corticosteroids may also
cause localized temporary hypopigmentation. Depigmenta-
tion indistinguishable from vitiligo is a known complication
of immune checkpoint inhibitor therapy for melanoma.
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Figure 6-39. Minocycline hyperpigmentation.
(Used, with permission, from Lindy Fox, MD.)

Complications

Actinic keratoses and skin cancers are more likely to
develop in persons with vitiligo. Severe emotional trauma
may occur in extensive vitiligo or severe cases of hypo- and
hyperpigmentation, particularly in persons with darker
skin tones.

Treatment & Prognosis
A. Hyperpigmentation

Therapeutic bleaching preparations generally contain
hydroquinone. Hydroquinone has occasionally caused
unexpected hypo- or hyperpigmentation, or secondary
ochronosis and pigmented milia with prolonged use.

The role of exposure to UV light cannot be over-
stressed as a factor promoting or contributing to most
disorders of hyperpigmentation, and such exposure
should be minimized. Melasma, ephelides, and postin-
flammatory hyperpigmentation may be treated with vary-
ing success with 4% hydroquinone and a sunscreen
containing UVA photoprotectants (Avobenzone, Mexoryl,
zinc oxide, titanium dioxide). Tretinoin cream, 0.025-
0.05%, may be added. Adjuvant topical options for melasma
include kojic acid, ascorbic acid, cysteamine, niacinamide,
and azelaic acid. Superficial melasma responds well to topi-
cal therapy, but if there is predominantly dermal deposi-
tion of pigment (does not enhance with Wood light), the
prognosis is poor. Response to therapy may take months
and requires avoidance of sunlight. Hyperpigmentation
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often recurs after treatment if the skin is exposed to UV
light. Tranexamic acid, 250 mg twice a day for 8-12 weeks,
is an oral treatment for melasma. It should not be used in
patients with hypercoagulability. Acne with postinflamma-
tory hyperpigmentation responds well to azelaic acid and
tretinoin since both address acne and hyperpigmentation.
Solar lentigines respond to liquid nitrogen application.
Tretinoin 0.1% cream or tazarotene 0.1% used over
10 months can fade solar lentigines, facial hyperpigmenta-
tion, and postinflammatory hyperpigmentation. Lasers are
available for the removal of epidermal and dermal pigment
and should be considered for patients whose responses to
medical treatment are inadequate.

B. Hypopigmentation

In secondary hypopigmentation, repigmentation may
occur spontaneously. Cosmetics such as Covermark and
Dermablend are highly effective for concealing disfiguring
patches. Therapy of vitiligo is long and tedious, and the
patient must be strongly motivated. If less than 20% of the
skin is involved (most cases), topical tacrolimus 0.1% twice
daily is the first-line therapy. A superpotent corticosteroid
may also be used, but local skin atrophy from prolonged
use may ensue. Topical ruxolitinib (JAK inhibitor) is FDA
approved for the treatment of vitiligo. With 20-25%
involvement, narrowband UVB or oral PUVA is the best
option. Severe phototoxic response (sunburn) may occur
with PUVA. The face and upper chest respond best, and
the fingertips and the genital areas do not respond as well
to treatment. Years of treatment may be required.

Chang HC et al. The effectiveness of topical calcineurin inhibi-
tors compared with topical corticosteroids in the treatment of
vitiligo: a systematic review and meta-analysis. ] Am Acad
Dermatol. 2020;82:243. [PMID: 31408687]

Kubelis-Lopez DE et al. Updates and new medical treatments for
vitiligo (Review). Exp Ther Med. 2021;22:797. [PMID:
34093753]

McKesey ] et al. Melasma treatment: an evidence-based review.
Am J Clin Dermatol. 2020;21:173. [PMID: 31802394]

Neagu N et al. Melasma treatment: a systematic review. ] Derma-
tolog Treat. 2022;33:1816. [PMID: 33849384]

Wang Y et al. Clinical features, immunopathogenesis, and thera-
peutic strategies in vitiligo. Clin Rev Allergy Immunol.
2021;61:299. [PMID: 34283349]

Zubair R et al. What's new in pigmentary disorders. Dermatol
Clin. 2019;37:175. [PMID: 30850040]

ALOPECIA

Classification

Alopecias are divided into scarring and nonscarring forms.
When evaluating a patient who complains of hair loss, it is
most important to determine if follicular markings (the
opening where hair exits the skin) are present or absent.
Present follicular markings suggest a nonscarring alopecia;
absent follicular markings suggest a scarring alopecia.

Nonscarring Alopecia

Nonscarring alopecia may occur in association with vari-
ous systemic diseases, such as SLE, secondary syphilis,

hyper- or hypothyroidism, iron deficiency anemia, vitamin D
deficiency, and pituitary insufficiency. Prompt and ade-
quate control of the underlying disorder usually leads to
hair regrowth. Specific types of nonscarring alopecia are
described below.

Androgenetic alopecia, the most common form of
alopecia, is of genetic predetermination. In men, the earli-
est changes occur at the anterior portions of the calvarium
on either side of the “widow’s peak” and on the crown
(vertex). The extent of hair loss is variable and unpredict-
able. Minoxidil 5% is available over the counter and can be
recommended for persons with recent onset (less than
5 years) and smaller areas of alopecia. Approximately 40%
of patients treated twice daily for a year will have moderate
to dense growth. Finasteride (Propecia), 1 mg orally daily,
has similar efficacy and may be additive to minoxidil.

Androgenetic alopecia also occurs in women. Classi-
cally, there is retention of the anterior hairline while there
is diffuse thinning of the vertex scalp hair and a widening
of the part. Treatment includes topical minoxidil (5% once
daily) and, in women not of childbearing potential, finaste-
ride at doses up to 2.5 mg/day orally. Spironolactone
50-200 mg daily may be used in premenopausal women.
Low-dose oral minoxidil (0.25-1 mg daily in women and
2.5-5 mg daily in men) is also safe and effective. A workup
consisting of determination of serum testosterone, DHEAS,
iron, total iron-binding capacity, ferritin, thyroid function
tests, vitamin D level, and a CBC will identify most other
causes of hair thinning in premenopausal women. Women
who complain of thin hair but show little evidence of alo-
pecia need follow-up because more than 50% of the scalp
hair can be lost before the clinician can perceive it.

Telogen effluvium is a transitory increase in the number
of hairs in the telogen (resting) phase of the hair growth
cycle. This may occur spontaneously; appear at the termina-
tion of pregnancy; be precipitated by severe illness, “crash
dieting;” high fever, stress from surgery, shock, malnutrition,
or iron deficiency; or be provoked by hormonal contracep-
tives. Whatever the cause, telogen effluvium usually has a
latent period of 4 months. The prognosis is generally good.
The condition is diagnosed by the presence of large numbers
of hairs with white bulbs coming out upon gentle tugging of
the hair. Patients will complain of excessive shedding of hair
without scalp itching or scaling. Counts of hairs lost by the
patient on combing or shampooing often exceed 150 per
day, compared to an average of 70-100. If iron deficiency is
suspected, a serum ferritin should be obtained, and any
value less than 40 ng/mL followed with supplementation.

Alopecia areata is of unknown cause but is believed
to be an immunologic process. It presents as hairless
patches that are perfectly smooth and without scarring.
Tiny hairs 2-3 mm in length, called “exclamation hairs,”
may be seen. Telogen hairs are easily dislodged from the
periphery of active lesions. The beard, brows, and lashes
may be involved. Involvement may extend to all of the
scalp hair (alopecia totalis) or to all scalp and body hair
(alopecia universalis). Severe forms may be treated by
systemic corticosteroid therapy, although recurrences
follow discontinuation of therapy. Alopecia areata is
occasionally associated with autoimmune disorders,
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including Hashimoto thyroiditis, pernicious anemia, Addi-
son disease, and vitiligo. Additional comorbidities may
include SLE, atopy, and mental health disease.

Intralesional corticosteroids are first-line treatment for
alopecia areata. Triamcinolone acetonide in a concentra-
tion of 2.5-10 mg/mL is injected in aliquots of 0.1 mL at
approximately 1- to 2-cm intervals, not exceeding a total
dose of 30 mg per month for adults. Alopecia areata is usu-
ally self-limiting, with complete regrowth of hair in up to
50% of patients with focal disease in the first year. Some
mild cases are resistant to treatment, as are the extensive
totalis and universalis types. Support groups for patients
with extensive alopecia areata are beneficial. Oral JAK
inhibitors are therapeutic options for patients with highly
morbid disease, although relapse is the rule once the medi-
cation has been stopped. Efficacy of topical JAK inhibitors
for alopecia areata is under investigation.

In trichotillomania (the pulling out of one’s own hair),
the patches of hair loss are irregular, with short, growing
hairs almost always present, since they cannot be pulled
out until they are long enough. The patches are often uni-
lateral, occurring on the same side as the patient’s domi-
nant hand. The patient may be unaware of the habit.
N-acetylcysteine (1200-2400 mg orally per day for 12 weeks)
may be effective.

Scarring (Cicatricial) Alopecia

Cicatricial alopecia may occur following any type of
trauma or inflammation that may scar hair follicles. Exam-
ples include chemical or physical trauma, bacterial or fun-
gal infections, severe herpes zoster, chronic discoid lupus
erythematosus (DLE), systemic sclerosis (scleroderma),
and excessive ionizing radiation. The specific cause is often
suggested by the history, the distribution of hair loss, and
the appearance of the skin, as in DLE. Specific dermato-
logic diseases of the scalp that result in scarring alopecia
include lichen planopilaris, frontal fibrosing alopecia, dis-
secting cellulitis of the scalp, and folliculitis decalvans.
Biopsy is useful in the diagnosis of scarring alopecia, but
specimens must be taken from the active border and not
from the scarred central zone. Scarring alopecias are irre-
versible and permanent. It is important to diagnose and
treat the scarring process as early in its course as possible.

Gao JL et al. Androgenetic alopecia in transgender and gender
diverse populations: a review of therapeutics. ] Am Acad
Dermatol. 2021 Oct 28:50190. [Epub ahead of print] [PMID:
34756934]

Jamerson TA et al. An approach to patients with alopecia. Med
Clin North Am. 2021;105:599. [PMID: 34059240]

King B et al. Two phase 3 trials of baricitinib for alopecia areata.
N Engl ] Med. 2022;386:1687. [PMID: 35334197]

Nestor MS et al. Treatment options for androgenetic alopecia:
efficacy, side effects, compliance, financial considerations, and
ethics. ] Cosmet Dermatol. 2021;20:3759. [PMID: 34741573]

Randolph M et al. Oral minoxidil treatment for hair loss: a
review of efficacy and safety. ] Am Acad Dermatol.
2021;84:737. [PMID: 32622136]

Sterkens A et al. Alopecia areata: a review on diagnosis, immu-
nological etiopathogenesis and treatment options. Clin Exp
Med. 2021;21:215. [PMID: 33386567]
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NAIL DISORDERS

1. Morphologic Nail Abnormalities

Classification

Acquired nail disorders may be classified as local or associ-
ated with systemic or generalized skin diseases.

A. Local Nail Disorders

1. Onycholysis (distal separation of the nail plate from the
nail bed, usually of the fingers) is caused by excessive
exposure to water, soaps, detergents, alkalies, and
industrial cleaning agents. Candidal infection of the
nail folds and subungual area, nail hardeners, drug-
induced photosensitivity, hyper- or hypothyroidism,
and psoriasis may cause onycholysis.

2. Distortion of the nail, including nail splitting, occurs as
a result of chronic inflammation or infiltration of the
nail matrix underlying the eponychial fold. Such
changes may be caused by impingement on the nail
matrix by inflammatory diseases (eg, psoriasis, lichen
planus, eczema), warts, tumors, or cysts.

3. Discoloration and crumbly thickened nails are noted in
dermatophyte infection and psoriasis.

4. Allergic reactions (to resins in undercoats and polishes
or to nail glues) are characterized by onycholysis or by
grossly distorted, hypertrophic, and misshapen nails.

5. Paronychia is inflammation of the lateral or proximal
nail folds. Acute paronychia presents as a painful
erythematous papulonodule or frank abscess of the
nail fold and is most commonly due to infection
with S aureus (Figure 6-40). Chronic paronychia is
most often caused by irritation from water or chemicals
with resultant inflammation and possible Candida
superinfection.

Figure 6-40. Acute paronychia with incision and
drainage. (Reproduced with permission from Richard P
Usatine, MD, in Usatine RP, Smith MA, Mayeaux EJ Jr,
Chumley HS. The Color Atlas and Synopsis of Family
Medicine, 3rd ed. McGraw-Hill, 2019.)



168 CMDT 2024 CHAPTER 6

B. Nail Changes Associated with Systemic or
Generalized Skin Diseases

1. Beau lines (transverse furrows) affect all nails and clas-
sically develop after a serious systemic illness.

2. Atrophy of the nails may be related to trauma or to
vascular or neurologic disease.

3. Clubbed fingers may be due to the prolonged hypox-
emia associated with cardiopulmonary disorders
(Figure 6-41) (see Chapter 9).

4. Spoon nails may be seen in anemic patients.

5. Stippling or pitting of the nails is seen in psoriasis, alo-
pecia areata, and hand eczema (Figure 6-23).

6. Nail hyperpigmentation may be caused by many che-
motherapeutic agents, but especially the taxanes.

Differential Diagnosis

Onychomycosis may cause nail changes identical to those
seen in psoriasis. Careful examination for more character-
istic lesions elsewhere on the body is essential to the diag-
nosis of the nail disorders. Cancer should be suspected (eg,
Bowen disease or squamous cell carcinoma) as the cause of
any persistent solitary subungual or periungual lesion.

Complications

Toenail changes may lead to an ingrown nail—in turn
often complicated by bacterial infection and occasionally
by exuberant granulation tissue. Poor manicuring and

Figure 6-41. Clubbing of the finger in a 31-year-old
man with congenital heart disease. Note the thickening
around the proximal nail folds. (Reproduced with per-
mission from Richard P. Usatine, MD, in Usatine RP, Smith
MA, Mayeaux EJ Jr, Chumley H. The Color Atlas of Family
Medicine, 3rd ed. McGraw-Hill, 2019.)

poorly fitting shoes may contribute to this complication.
Cellulitis may result.

Treatment & Prognosis

Treatment consists usually of careful debridement and
manicuring and, above all, reduction of exposure to irri-
tants (soaps, detergents, alkali, bleaches, solvents, etc).
Longitudinal grooving due to temporary lesions of the
matrix, such as warts, synovial cysts, and other impinge-
ments, may be cured by removal of the offending lesion.

Acute paronychia is treated with topical antibiotics and
drainage of the abscess, if present. To incise and drain an
acute staphylococcal paronychia, insert a flat metal spatula
or sharpened hardwood stick into the nail fold where it
adjoins the nail. This will release pus from a mature lesion
(Figure 6-40).

Treatment of chronic paronychia includes minimizing
wetwork and toxic contactants, wearing gloves while per-
forming tasks that expose the skin to water, minimizing
trauma to the nail folds, and a combination of topical cor-
ticosteroids and an anticandidal twice daily to the affected
area.

2. Tinea Unguium (Onychomycosis)

Tinea unguium is a trichophyton infection of one or more
(but rarely all) fingernails or toenails. The species most
commonly found is T rubrum. “Saprophytic” fungi may
rarely cause onychomycosis (less than 5% of cases). Evi-
dence supporting a genetic defect in the innate and adap-
tive immune system may explain why some people suffer
from chronic tinea pedis and onychomycosis.

The nails are lusterless, brittle, and hypertrophic, and
the substance of the nail is friable. Laboratory diagnosis is
mandatory since only 50% of dystrophic nails are due to
dermatophytosis. Portions of the nail should be clipped,
digested with 10% KOH, and examined under the micro-
scope for hyphae. Fungi may also be cultured from debris
collected from underneath the nail plate. Periodic acid-
Schiff stain of a histologic section of the nail plate also
demonstrates the fungus readily. Each technique is positive
in only 50% of cases so several different tests may need to
be performed. Periodic acid-Schiff staining of nail plate
coupled with fungal culture has a sensitivity of 96%.

Onychomycosis is difficult to treat because of the long
duration of therapy required and the frequency of recur-
rences. Fingernails respond more readily than toenails. For
toenails, treatment is indicated for patients with discom-
fort, inability to exercise, diabetes, and immune
compromise.

In general, systemic therapy is required to effectively
treat nail onychomycosis. Although historically topical
therapy has had limited value, evidence suggests that efina-
conazole 10% performs better than other topical treatment
options. Tavaborole 5% solution is also approved for the
treatment of onychomycosis, but its clearance rates do not
appear to be as good as those of efinaconazole. Adjunctive
value of surgical procedures is unproven, and the efficacy
of laser treatments is lacking, especially with regard to
long-term cures.
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Fingernails can virtually always be cured, and toenails
are cured 35-50% of the time and are clinically improved
about 75% of the time. In all cases, before treatment, the
diagnosis should be confirmed. The costs of the various
treatment options should be known and the most cost-
effective treatment chosen. Medication interactions must
be avoided. Ketoconazole, due to its higher risk for hepato-
toxicity, is not recommended to treat any form of onycho-
mycosis. For fingernails, ultramicronized griseofulvin
250 mg orally three times daily for 6 months can be effec-
tive. Alternative treatments are (in order of preference) oral
terbinafine, 250 mg daily for 6 weeks; oral itraconazole,
200-400 mg daily for 7 days each month for 2 months; and
oral itraconazole, 200 mg daily for 2 months. Off-label use
of fluconazole, 150-400 mg once weekly for 6-9 months,
can also be effective, but there is limited evidence for this
option. Once clear, fingernails usually remain free of dis-
ease for some years.

Onychomycosis of the toenails does not respond to
griseofulvin therapy. The best treatment, which is also FDA
approved, is oral terbinafine 250 mg daily for 12 weeks.
Pulse terbinafine therapy with two cycles of 4 weeks on and
4 weeks off may be as efficacious as continuous oral ther-
apy. Liver biochemical tests, CBC, and kidney function
should be performed before oral therapy. Because the risk
of idiosyncratic injury is very low (transaminitis occurs in
less than 0.5% of patients) and the presentation of drug-
induced liver injury is usually symptomatic (jaundice,
malaise, abdominal pain), routine hepatic monitoring in
healthy adults without known hepatic disease is not
required. The dose might need adjustment in patients with
reduced creatinine clearance. Itraconazole, 200 mg daily
for 12 weeks, or pulse oral itraconazole, 200 mg twice daily
for 1 week per month for 3 months, is inferior to standard
terbinafine treatments, but it is an acceptable alternative for
those unable to take terbinafine. The courses of terbinafine
or itraconazole may need to be repeated 6 months after the
first treatment cycle if fungal cultures of the nail are still
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positive. Fluconazole may be used off label at 150 mg weekly
until the nail has grown out completely (12-18 month for
toenails).

Treatment failures are multifactorial but may occur
because of mixed infection with non-dermatophyte molds
or reinfection. Culture of the nail to determine the organ-
ism responsible for infection is critical to choosing the
correct therapy. In addition, part of the complete therapeu-
tic regimen for onychomycosis should include replacing or
sanitizing potential fungal reservoirs such as socks, shoes,
and other textiles. Infected household members should
also be treated. Shoes or sandals should be worn in high-
risk areas (public showers or pools). Continued prophylac-
tic therapy with topicals such as efinaconazole twice a week
to nails and a topical antifungal cream to the feet should be
continued for several years or longer after clearance of
onychomycosis.

Bloom A et al. A review of nail dystrophies for the practitioner.
Adv Skin Wound Care. 2020;33:20. [PMID: 31856029]

Dehavay F et al. Nail is systemic disorders: main signs and clues.
Dermatol Clin. 2021;39:153. [PMID: 33745630]

Frazier WT et al. Onychomycosis: rapid evidence review. Am
Fam Physician. 2021;104:359. [PMID: 34652111]

Gupta AK et al. A paradigm shift in the treatment and manage-
ment of onychomycosis. Skin Appendage Disord. 2021;7:351.
[PMID: 34604322]

Gupta AK et al. A practical guide to curing onychomycosis: how
to maximize cure at the patient, organism, treatment, and
environmental level. Am J Clin Dermatol. 2019;20:123.
[PMID: 30456537]

Gupta AK et al. Onychomycosis: a review. ] Eur Acad Dermatol
Venereol. 2020;34:1972. [PMID: 32239567]

Torizzo M et al. Bacterial and viral infections of the nail unit.
Dermatol Clin. 2021;39:245. [PMID: 33745637]

Lipner SR et al. Therapeutic recommendations for the treatment
of toenail onychomycosis in the US. J Drugs Dermatol.
2021;20:1076. [PMID: 34636509]

Ricardo JW et al. Safety of current therapies for onychomycosis.
Expert Opin Drug Saf. 2020;19:1395. [PMID: 32990062]
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REFRACTIVE ERRORS

Refractive error is the most common cause of reduced clarity
of vision (visual acuity).

Use of a pinhole will overcome most refractive errors
and thus allows their identification as a cause of reduced
visual acuity. Refractive error can be treated with glasses,
contact lenses, or surgery.

Treatment
A. Contact Lenses

An estimated 40.9 million US adults wear contact lenses,
mostly for correction of refractive errors, though decorative-
colored contact lenses are used.

The major risk from contact lens wear is corneal infec-
tion, potentially a blinding condition. Such infections
occur more often with soft lenses, particularly extended
wear, for which there is at least a fivefold increase in risk of
corneal infection compared with daily wear. Decorative
contact lenses have a high prevalence of microbial con-
tamination. Contact lens wearers should be made aware of
the risks they face and ways to minimize them, such as
avoiding overnight wear or use of lenses past their replace-
ment date and maintaining meticulous lens hygiene,
including not using tap water or saliva for lens cleaning.
Contact lenses should be removed whenever there is ocular
discomfort or redness.

Stellwagen A et al. Personal hygiene risk factors for contact lens-
related microbial keratitis. BMJ Open Ophthalmol. 2020;5:
€000476. [PMID: 32953996]

B. Surgery

Various surgical techniques are available to reduce refrac-
tive errors. Laser corneal refractive surgery reshapes the
middle layer (stroma) of the cornea with an excimer
laser.

Other refractive surgery techniques are extraction of
the clear crystalline lens with insertion of a single vision,
multifocal, or accommodative intraocular lens as occurs

Disorders of the
Eyes & Lids
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after cataract extraction; insertion of an intraocular lens
without removal of the crystalline lens (phakic intraocu-
lar lens); and intrastromal corneal ring segments
(INTACS).

Jabbour S et al. Refractive surgery in the US in 2021. JAMA.
2021;326:77. [PMID: 34228079]

C. Reduction of Rate of Progression
of Nearsightedness

The rate at which nearsightedness progresses can be
reduced by topical atropine and pirenzepine, a selective
muscarinic antagonist; rigid contact lens wear during sleep
(orthokeratology); and various types of soft contact lenses
and spectacles, but their long-term efficacy and safety are
uncertain.

When to Refer

Any contact lens wearer with an acute painful red eye must
be referred emergently for ophthalmologic evaluation.

DISORDERS OF THE LIDS &
LACRIMAL APPARATUS

1. Hordeolum

Hordeolum is an acute infection that is commonly due to
Staphylococcus aureus. It is characterized by a localized red,
swollen, acutely tender area on the upper or lower lid.

Internal hordeolum is a meibomian gland abscess that
usually points onto the conjunctival surface of the lid.

External hordeolum (or stye) is an abscess of the gland
of Zeis. It is usually smaller than an internal hordeolum
and on the lid margin.

Warm compresses are helpful. Incision may be indi-
cated if resolution does not begin within 48 hours. An
antibiotic ointment (bacitracin or erythromycin) applied to
the lid every 3 hours may be beneficial during the acute
stage. Internal hordeolum may lead to generalized cellulitis
of the lid.



DISORDERS OF THE EYES & LIDS

2. Chalazion

Chalazion is a common granulomatous inflammation of a
meibomian gland that may follow an internal hordeolum.
It is characterized by a hard, nontender swelling on the
upper or lower lid with redness and swelling of the adjacent
conjunctiva. Initial treatment is with warm compresses. If
resolution has not occurred by 2-3 weeks, incision and
curettage is indicated. Corticosteroid injection may also be
effective.

3. Blepharitis

Blepharitis is a common chronic bilateral inflammatory
condition of the lid margins. Anterior blepharitis involves
the lid skin, eyelashes, and associated glands. It may be
ulcerative because of infection by staphylococci, or sebor-
rheic in association with seborrhea of the scalp, brows, and
ears. Posterior blepharitis results from inflammation of
the meibomian glands. There may be bacterial infection,
particularly with staphylococci, or primary glandular dys-
function, which is strongly associated with acne rosacea.

Clinical Findings

Symptoms are irritation, burning, and itching. In anterior
blepharitis, the eyes are “red-rimmed” and scales or collar-
ettes can be seen clinging to the lashes. In posterior blepha-
ritis, the lid margins are hyperemic with telangiectasias, and
the meibomian glands and their orifices are inflamed. The
lid margin is frequently rolled inward to produce a mild
entropion, and the tear film may be frothy or abnormally
greasy.

Blepharitis is a common cause of recurrent conjunctivi-
tis. Both anterior and, especially, posterior blepharitis may
be complicated by hordeola or chalazia; abnormal lid or
lash positions, producing trichiasis; epithelial keratitis of
the lower third of the cornea; marginal corneal infiltrates;
and inferior corneal vascularization and thinning.

Treatment

Anterior blepharitis is usually controlled by eyelid
hygiene. Warm compresses help soften the scales and
warm the meibomian gland secretions. Eyelid cleansing
can be achieved by gentle eyelid massage and lid scrubs
with baby shampoo or 0.01% hypochlorous acid. In acute
exacerbations, an antibiotic eye ointment, such as bacitra-
cin or erythromycin, is applied daily to the lid margins.
Posterior blepharitis that is mild may be controlled
with regular meibomian gland expression and warm com-
presses. Inflammation of the conjunctiva and cornea is
treated with long-term low-dose oral antibiotic therapy, eg,
tetracycline (250 mg twice daily for 2-4 weeks), doxycycline
(100 mg daily for 2-4 weeks), minocycline (50-100 mg daily
for 2-4 weeks) erythromycin (250 mg three times daily for
2-4 weeks), or azithromycin (500 mg daily for 3 days in
three cycles with 7-day intervals). Short-term (5-7 days)
topical corticosteroids, eg, prednisolone, 0.125% twice
daily, may also be indicated. Topical therapy with antibiot-
ics, such as ciprofloxacin 0.3% ophthalmic solution twice
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daily, may be helpful but should be restricted to short
courses of 5-7 days.

Amescua G et al; American Academy of Ophthalmology Pre-
ferred Practice Pattern Cornea and External Disease Panel.
Blepharitis Preferred Practice Pattern® Ophthalmology.
2019;126:P56. [PMID: 30366800]

4. Entropion & Ectropion

Entropion (inward turning of usually the lower lid) occurs
occasionally in older people as a result of degeneration of
the lid fascia or may follow extensive scarring of the con-
junctiva and tarsus. Surgery is indicated if the lashes rub on
the cornea. Botulinum toxin injections may also be used
for temporary correction of the involutional lower lid
entropion of older people.

Ectropion (outward turning of the lower lid) is com-
mon with advanced age. Surgery is indicated if there is
excessive tearing, exposure keratitis, or a cosmetic
problem.

5. Tumors

Lid tumors are usually benign. Basal cell carcinoma is the
most common malignant tumor. Squamous cell carci-
noma, meibomian gland carcinoma, and malignant mela-
noma also occur. Surgery for any lesion involving the lid
margin should be performed by an ophthalmologist or
suitably trained plastic surgeon to avoid deformity of the
lid. Histopathologic examination of eyelid tumors should
be routine, since 2% of lesions thought to be benign clini-
cally are found to be malignant. Medications such as vis-
modegib (an oral inhibitor of the hedgehog pathway),
imiquimod (an immunomodulator), and 5-fluorouracil
occasionally are used instead of or as an adjunct to surgery
for some basal and squamous cell carcinomas.

6. Dacryocystitis

Dacryocystitis is infection of the lacrimal sac usually due to
congenital or acquired obstruction of the nasolacrimal
system. It may be acute or chronic and occurs most often
in infants and in persons over 40 years. It is usually unilat-
eral. Infection is typically with S aureus and streptococci in
acute dacryocystitis and Staphylococcus epidermidis, strep-
tococci, or gram-negative bacilli in chronic dacryocystitis.

Acute dacryocystitis is characterized by pain, swelling,
tenderness, and redness in the tear sac area; purulent mate-
rial may be expressed. In chronic dacryocystitis, tearing
and discharge are the principal signs, and mucus or pus
may also be expressed.

Acute dacryocystitis responds well to systemic antibiot-
ics. To relieve the underlying obstruction, surgery is usu-
ally done electively but may be performed urgently in acute
cases. The chronic form may be kept latent with systemic
antibiotics, but relief of the obstruction is the only cure. In
adults, the standard procedure is dacryocystorhinostomy,
which involves surgical exploration of the lacrimal sac and
formation of a fistula into the nasal cavity and, if necessary,
supplemented by nasolacrimal intubation.
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Congenital nasolacrimal duct obstruction is common
and often resolves spontaneously. It can be treated by prob-
ing the nasolacrimal system, supplemented by nasolacri-
mal intubation or balloon catheter dilation, if necessary;
dacryocystorhinostomy is rarely required.

CONJUNCTIVITIS

Conjunctivitis is inflammation of the mucous membrane
that lines the surface of the eyeball and inner eyelids. It may
be acute or chronic. Most cases are due to viral or bacterial
(including gonococcal and chlamydial) infection. Other
causes include keratoconjunctivitis sicca, allergy, chemical
irritants, and trauma. The mode of transmission of infec-
tious conjunctivitis is usually via direct contact of contami-
nated fingers or objects to the other eye or to other persons.
It may also be spread through respiratory secretions or
contaminated eye drops.

Conjunctivitis must be differentiated from acute uve-
itis, acute glaucoma, and corneal disorders (Table 7-1).

Varu DM et al; American Academy of Ophthalmology Preferred
Practice Pattern Cornea and External Disease Panel. Con-
junctivitis Preferred Practice Pattern’. Ophthalmology.
2019;126:P94. [PMID: 30366797]

1. Viral Conjunctivitis

Viral conjunctivitis is a clinical diagnosis with etiology
varying by location and rarely confirmed. Adenovirus is
believed to be the most common cause of viral conjuncti-
vitis. Often, there is sequential bilateral disease with copi-
ous watery discharge and a follicular conjunctivitis.
Infection spreads easily. Epidemic keratoconjunctivitis,
which may result in decreased vision from corneal subepi-
thelial infiltrates, is usually caused by adenovirus types 8,
19, and 37. The active viral conjunctivitis lasts up to
2 weeks, with the immune-mediated keratitis occurring

later. Infection with adenovirus types 3, 4, 7, and 11 is typi-
cally associated with pharyngitis, fever, malaise, and preau-
ricular adenopathy (pharyngoconjunctival fever). The
disease usually lasts 10 days. Contagious acute hemor-
rhagic conjunctivitis (see Chapter 34) may be caused by
enterovirus 70 or coxsackievirus A24, though etiologies
vary globally. Viral conjunctivitis from herpes simplex
virus (HSV) is typically unilateral and may be associated
with lid vesicles. SARS-CoV-2 can be associated with
conjunctivitis.

Except for HSV infection for which treatment with topi-
cal (eg, ganciclovir 0.15% gel) and/or systemic (eg, oral acy-
clovir, valacyclovir) antivirals is recommended (Table 34-1),
there is no specific treatment for contagious viral conjunc-
tivitis. Artificial tears and cold compresses may help reduce
discomfort. The use of topical antibiotics and steroids in
the acute viral infection is discouraged. Frequent hand and
linen hygiene is encouraged to minimize spread.

Kaur G, Seitzman GD et al. Keeping an eye on pink eye: a global
conjunctivitis outbreak expert survey. Int Health. 2022;14:542.
[PMID: 34409991]

Lalitha P ... Seitzman GD et al; SCORPIO (Seasonal Conjuncti-
vitis Outbreak Reporting for Prevention and Improved Out-
comes) Study Group. Deep sequencing analysis of clinical
samples from patients with acute infectious conjunctivitis
during the COVID-19 delta surge in Madurai, India. J Clin
Virol. 2022;157:105318. [PMID: 36242841]

2. Bacterial Conjunctivitis

The organisms isolated most commonly in bacterial con-
junctivitis are staphylococci, including methicillin-
resistant S aureus (MRSA); streptococci, particularly Strep-
tococcus pneumoniae; Haemophilus species; Pseudomonas;
and Moraxella. All may produce purulent discharge and
eyelid matting. Blurring of vision and discomfort are mild.
In severe (hyperpurulent) cases, examination of stained

Table 7-1. The inflamed eye: differential diagnosis of common causes.

Acute Anterior Uveitis

Acute Angle-Closure Corneal Trauma or

Acute Conjunctivitis (Iritis) Glaucoma Infection
Incidence Extremely common Common Uncommon Common
Discharge Moderate to copious None None Watery or purulent
Vision No effect on vision Often blurred Markedly blurred Usually blurred
Pain Mild Moderate Severe Moderate to severe
Conjunctival injection Diffuse Mainly circumcorneal Mainly circumcorneal Mainly circumcorneal
Cornea Clear Usually clear Cloudy Clarity change related to

cause

Pupil size Normal Small Moderately dilated Normal or small
Pupillary light response Normal Poor None Normal
Intraocular pressure Normal Usually normal but may Markedly elevated Normal

Smear

Causative organisms

be elevated

No organisms

No organisms

Organisms found only in
corneal infection
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conjunctival scrapings and cultures is recommended, par-
ticularly to identify gonococcal infection that requires
emergent treatment.

The infection is usually self-limited, lasting about
10-14 days if untreated. Most topical antibiotics hasten
clinical remission, and no topical antibiotic has proven
superiority over another.

A. Gonococcal Conjunctivitis

Gonococcal conjunctivitis, usually acquired through con-
tact with infected genital secretions, typically causes copi-
ous purulent discharge. It is an ophthalmologic emergency
because corneal involvement may rapidly lead to perfora-
tion. The diagnosis should be confirmed by stained smear
and culture of the discharge. Systemic treatment is required
with a single 500-mg dose of intramuscular ceftriaxone if
the patient weighs less than 150 kg or 1-g dose if patient
weighs more than 150 kg (see Chapter 35). Fluoroquino-
lone resistance is common. Eye irrigation with saline may
promote resolution of conjunctivitis. Topical antibiotics
such as erythromycin and bacitracin may be added. Other
STIs, including chlamydiosis, syphilis, and HIV infection,
should be considered. Standard treatment for chlamydial
infection is recommended.

Alsoudi AF... Seitzman GD. Purulent conjunctivitis and pro-
gressive corneal stromal necrosis. JAMA Ophthalmol.
2021;139:908. [PMID: 34081098]

B. Chlamydial Keratoconjunctivitis

1. Trachoma—Trachoma is the most common infectious
cause of blindness worldwide, with approximately 40 million
people affected and 1.2 million blind. Recurrent episodes
of infection in childhood manifest as bilateral follicular
conjunctivitis, epithelial keratitis, and corneal vasculariza-
tion (pannus). Scarring (cicatrization) of the tarsal con-
junctiva leads to entropion and trichiasis in adulthood with
secondary central corneal scarring.

Immunologic tests or PCR on conjunctival samples will
confirm the diagnosis but treatment should be started on
the basis of clinical findings. A single 1-g dose of oral
azithromycin is the preferred drug for mass treatment cam-
paigns; improvements in hygiene and living conditions
probably have contributed more to the marked reduction
in the prevalence of trachoma during the past 30 years.
Local treatment is not necessary. Surgical treatment
includes correction of lid deformities and corneal
transplantation.

Godwin W et al. Trachoma prevalence after discontinuation of
mass azithromycin distribution. J Infect Dis. 2020;221:5519.
[PMID: 32052842]

2. Inclusion conjunctivitis—The eye becomes infected
after contact with secretions infected with chlamydia. The
disease starts with acute redness, discharge, and irritation.
Examination shows follicular conjunctivitis with mild ker-
atitis. A nontender preauricular lymph node can often be
palpated. Healing usually leaves no sequelae. Diagnosis can
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be rapidly confirmed by immunologic tests or PCR on
conjunctival samples. Treatment is doxycycline, 100 mg
orally twice a day for 7 days. All cases should be assessed
for genital tract infection and other STIs.

3. Dry Eyes

Dry eye, a common and chronic disorder, is an umbrella
term that describes a condition of tear film instability and
associated ocular and visual complaints. Dry eye is more
common in women than men and increases with age.
Hypofunction of the lacrimal glands, causing loss of the
aqueous component of tears (keratoconjunctivitis sicca),
may be due to aging, hereditary disorders, systemic disease
(eg, Sjogren syndrome), or systemic drugs. Excessive
evaporation of tears may be due to environmental factors
(eg, excessive screen time, windy climate) or abnormalities
of the lipid component of the tear film, as in blepharitis.
Mucin deficiency may be due to vitamin A deficiency or
conjunctival scarring from trachoma, Stevens-Johnson
syndrome, mucous membrane pemphigoid, graft-versus-
host disease, chemical burns, or topical drug toxicity.

Clinical Findings

The patient complains of dryness, redness, foreign body
sensation, and variable vision. In severe cases, there is per-
sistent marked discomfort, with photophobia, difficulty in
moving the lids, and excessive mucus secretion. In many
cases, gross inspection reveals no abnormality, but on slit-
lamp examination there are abnormalities of tear film sta-
bility and reduced tear volume. In more severe cases,
damaged corneal and conjunctival cells stain with fluores-
cein and lissamine green. In the most severe cases, there is
marked conjunctival injection, mucoid discharge, loss of
the normal conjunctival and corneal luster, and epithelial
keratopathy that stains with fluorescein and may progress
to frank ulceration. The Schirmer test, which measures the
rate of production of the aqueous component of tears, may
be helpful.

Treatment

Aqueous deficiency can be treated with artificial tears
drops or ointments. The simplest preparations are physio-
logic (0.9%) or hypo-osmotic (0.45%) solutions of sodium
chloride, which can be used as frequently as every half-
hour, but in most cases are needed only three or four times
a day. More prolonged duration of action can be achieved
with drop preparations containing a mucomimetic such as
hydroxypropyl methylcellulose (HPMC) or carboxymeth-
ylcelluose (carmellose).

Artificial tear preparations are generally safe and, in
most cases, are used three or four times a day. However,
preservatives included in some preparations to maintain
sterility are potentially toxic and allergenic and may cause
ocular surface toxicity in frequent users. Such reactions may
be misinterpreted as a worsening of the dry eye state requir-
ing more frequent use of the artificial tears and leading in
turn to further deterioration, rather than being recognized
as a need to change to a preservative-free preparation.
Preservative-free preparations are recommended for any
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frequency of use greater than four times a day. Eye drops
claiming to “get the red out” are not recommended as they
cause toxicity and rebound hyperemia with prolonged use.

Dry eye is considered an inflammatory ocular surface
disease. Accordingly, disease modification may require
episodic treatment with low potency corticosteroid drops.
All patients using topical corticosteroids should have their
intraocular pressure monitored by eye care professionals.
Corticosteroid-sparing anti-inflammatory drops such as
the calcineurin inhibitor cyclosporine 0.05% ophthalmic
emulsion (Restasis) and the integrin antagonist lifitegrast
5% are commonly used with no universal consensus of
efficacy. Lacrimal punctal occlusion by canalicular plugs or
cautery is useful in severe cases.

Blepharitis is treated as described above.

de Paiva CS et al. Topical cyclosporine A therapy for dry eye
syndrome. Cochrane Database Syst Rev. 2019;9:CD010051.
[PMID: 31517988]

Gonzales JA et al. Ocular clinical signs and diagnostic tests most
compatible with keratoconjunctivitis sicca: a latent class
approach. Cornea. 2020;39:1013. [PMID: 32251167]

4. Allergic Eye Disease

Allergic eye disease is common and takes a number of dif-
ferent forms, but all are expressions of atopy, which may
also manifest as atopic asthma, atopic dermatitis, or allergic
rhinitis.

Clinical Findings

Symptoms include itching, tearing, redness, stringy dis-
charge, and occasionally, photophobia and visual loss.

Allergic conjunctivitis is common. It may be seasonal
(hay fever), developing usually during the spring or sum-
mer, or perennial. Clinical signs include conjunctival
hyperemia and edema (chemosis), the latter at times being
marked and sudden in onset. Vernal keratoconjunctivitis
also tends to occur in late childhood and early adulthood.
It is usually seasonal, with a predilection for the spring.
Large “cobblestone” papillae are noted on the upper tarsal
conjunctiva. There may be follicles at the limbus. Atopic
keratoconjunctivitis is a more chronic disorder of adult-
hood. Both the upper and the lower tarsal conjunctivas
exhibit a papillary conjunctivitis. Severe cases demonstrate
conjunctival fibrosis, resulting in forniceal shortening and
entropion with trichiasis. Corneal involvement, including
refractory ulceration, is frequent during exacerbations of
both vernal and severe atopic keratoconjunctivitis. The lat-
ter may be complicated by herpes simplex keratitis.

Treatment

A. Mild and Moderately Severe
Allergic Eye Disease

Topical anti-inflammatory agents include mast cell stabiliz-
ers and antihistamines (see Anti-Inflammatory Agents in
Table 7-2). Mast cell stabilization takes longer to act than
antihistamines but can be useful for prophylaxis. Topical

vasoconstrictors, such as ephedrine, naphazoline, tetrahy-
drozoline, and phenylephrine, alone or in combination
with antihistamines, are available as over-the-counter
medications and not typically used because of limited effi-
cacy, rebound hyperemia, and follicular conjunctivitis.
Systemic antihistamines (eg, loratadine 10 mg orally daily)
may be useful in prolonged atopic keratoconjunctivitis. In
allergic conjunctivitis, specific allergens may be avoidable.

B. Acute Exacerbations and Severe
Allergic Eye Disease

Topical corticosteroids (Table 7-2) are essential to control
acute exacerbations of both vernal and atopic keratocon-
junctivitis. Corticosteroid-induced side effects should be
monitored by eye care professionals and include cataracts,
glaucoma, and exacerbation of herpes simplex keratitis.
The lowest potency corticosteroid that controls ocular
inflammation should be used. Topical cyclosporine or
tacrolimus is also effective. Systemic corticosteroid or
other immunosuppressant therapy may be required in
severe atopic keratoconjunctivitis.

Beck KM, Seitzman GD et al. Ocular co-morbidities of atopic
dermatitis. Part I: associated ocular diseases. Am J Clin Der-
matol. 2019;20:797. [PMID: 31359350]

Beck KM, Seitzman GD et al. Ocular co-morbidities of atopic
dermatitis. Part II: ocular disease secondary to treatments.
Am ] Clin Dermatol. 2019;20:807. [PMID: 31352589]

PINGUECULA & PTERYGIUM

Pinguecula is a yellowish, elevated conjunctival nodule in
the area of the palpebral fissure. It is common in persons
over age 35 years. Pterygium is a fleshy, triangular
encroachment of the conjunctiva onto the cornea and is
usually associated with prolonged exposure to wind, sun,
sand, and dust. Pinguecula and pterygium are often bilat-
eral and occur more frequently on the nasal side of the
conjunctiva.

Pingueculae rarely grow but may become inflamed
(pingueculitis). Pterygia become inflamed and may grow.
Treatment is rarely required for inflammation of pinguec-
ula or pterygium, and artificial tears are often beneficial.

The indications for excision of pterygium are growth
that threatens vision by encroaching on the cornea, marked
induced astigmatism, or severe ocular irritation.

Shahraki T et al. Pterygium: an update on pathophysiology,
clinical features, and management. Ther Adv Ophthalmol.
2021;13:25158414211020152. [PMID: 34104871]

CORNEAL ULCER

Corneal ulcers are most commonly due to infection by
bacteria, viruses, fungi, or amoebas. Noninfectious causes—
all of which may be complicated by infection—include
neurotrophic keratitis (resulting from loss of corneal sensa-
tion), exposure keratitis (due to inadequate lid closure),
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Agent

Recommended Regimen

Indications

Antibiotic Agents

Azithromycin (AzaSite)
Bacitracin 500 U/g ointment (various)’

Bacitracin/Polymyxin ointment (Polysporin,
AK-Poly)

Besifloxacin ophthalmic suspension,
0.6% (Besivance)

Ciprofloxacin HCl 0.3% solution (Ciloxan)

Ciprofloxacin HCl 0.3% ointment
Erythromycin 0.5% ointment (various)

Fusidic acid 1% gel (Fucithalmic)
Not available in United States

Gatifloxacin 0.5% solution (Zymaxid)

Gentamicin sulfate 0.3% solution (various)

Gentamicin sulfate 0.3% ointment (various)

Gentamicin sulfate 1.5% (fortified
preparation)

Levofloxacin 0.5% solution (various)

Moxifloxacin 0.5% solution (Vigamox)

Neomycin/Polymyxin B/Gramicidin
(Neosporin)

Norfloxacin 0.3% solution
Not available in United States

One drop two times daily for 2 days, then once daily
for 5 days

Apply 0.5 inch into lower conjunctival sac or to eyelids
three to four times daily for 7-10 days

Apply 0.5 inch into lower conjunctival sac or to eyelids
three to four times daily for 7-10 days

For bacterial conjunctivitis, typically one drop four
times a day for 1 week

For bacterial keratitis, depends on severity, often one
drop every hour during the day and every 2 hours
during the night for 48 hours, then gradually reduce

For bacterial conjunctivitis, typically one drop four
times a day for 1 week

For bacterial keratitis, depends on severity, often one
drop every hour during the day and every 2 hours
during the night for 48 hours, then gradually reduce

Apply 0.5 inch into lower conjunctival sac or to eyelids
three to four times daily for 7-10 days

Apply 0.5 inch into lower conjunctival sac or to eyelids
three to four times daily for 7-10 days

One drop two times daily

For bacterial conjunctivitis, typically one drop four
times a day for 1 week

For bacterial keratitis, depends on severity, often one
drops every hour during the day and every 2 hours
during the night for 48 hours, then gradually reduce

One drop four times a day for bacterial conjunctivitis

Apply 0.5 inch into lower conjunctival sac two to three
times daily

One drop every hour for 48 hours, then gradually
reduce

For bacterial conjunctivitis, typically one drop four
times a day for 1 week

For bacterial keratitis, depends on severity, often one
drop every hour during the day and every 2 hours
during the night for 48 hours, then gradually reduce

For bacterial conjunctivitis, typically one drop three
times a day for 1 week

For bacterial keratitis, depends on severity, often one
drop every hour during the day and every 2 hours
during the night for 48 hours, then gradually reduce

One drop three to four times a day for 1 week

For bacterial conjunctivitis, typically one drop four
times a day for 1 week

For bacterial keratitis, depends on severity, often one
drop every hour during the day and every 2 hours
during the night for 48 hours, then gradually reduce

Bacterial conjunctivitis

Bacterial conjunctivitis, blepharitis,
stye

Corneal abrasion
Following corneal foreign body
removal

Bacterial conjunctivitis

Bacterial keratitis

Bacterial conjunctivitis

Bacterial keratitis

Bacterial conjunctivitis

Bacterial infection of the
conjunctiva or lid margin

Bacterial conjunctivitis, blepharitis,
stye, keratitis

Bacterial conjunctivitis

Bacterial keratitis

Ocular surface infection

Ocular surface infection

Bacterial keratitis

Bacterial conjunctivitis

Bacterial keratitis

Bacterial conjunctivitis

Bacterial keratitis

Ocular surface infection

Ocular surface infection

Bacterial keratitis

(continued)
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Table 7-2. Topical ophthalmic agents (selected list). (continued)

Agent Recommended Regimen Indications

Ofloxacin 0.3% solution (Ocuflox) For bacterial conjunctivitis, typically one drop four Bacterial conjunctivitis
times a day for 1 week
For bacterial keratitis, depends on severity, often one  Bacterial keratitis
drop every hour during the day and every 2 hours
during the night for 48 hours, then gradually reduce

Polymyxin B 10,000 U/mL/Trimethoprim For bacterial conjunctivitis, typically one drop Ocular surface infection
sulfate 1 mg/mL (Polytrim)? four times a day for 1 week

Sulfacetamide sodium 10% solution For bacterial conjunctivitis, typically one drop four Bacterial infection of the
(various) times a day for 1 week conjunctiva or lid margin

Tobramycin 0.3% solution (various) For bacterial conjunctivitis, typically one drop four Bacterial conjunctivitis

times a day for 1 week

For bacterial keratitis, depends on severity, often one  Bacterial keratitis
drop every hour during the day and every 2 hours
during the night for 48 hours, then gradually reduce

Tobramycin 1.5% (fortified) solution One drop every hour during the day and every 2 hours  Bacterial keratitis
during the night for 48 hours, then gradually reduce

Tobramycin 0.3% ointment (Tobrex) Apply 0.5 inch into lower conjunctival sac or to eyelids  Bacterial conjunctivitis
three to four times daily for 7-10 days

Antifungal Agents

Amphotericin 0.1-0.5% solution Fungal blepharitis, conjunctivitis,

Natamycin 5% suspension (Natacyn) One drop every 1-2 hours initially, then reduce as keratitis
dictated by the severity of the infection

Voriconazole 1% solution

Antiviral Agents

Acyclovir 3% ointment (Zovirax) Five times daily Herpes simplex keratitis
Not available in United States

Ganciclovir 0.15% gel (Zirgan) Five times daily

Trifluridine 1% solution (Viroptic) One drop onto cornea every 2 hours while awake for a

maximum daily dose of nine drops until resolution
occurs; then an additional 7 days of one drop every
4 hours while awake (minimum five times daily)

Anti-Inflammatory Agents
Antihistamines®

Emedastine difumarate 0.05% solution One drop four times daily Allergic eye disease
(Emadine)
Not available in United States

Levocabastine (Livostin) One drop twice daily
Not available in United States

Mast cell stabilizers

Cromolyn sodium 4% solution (Crolom) One drop four times daily

Lodoxamide tromethamine 0.1% solution One or two drops twice a day
(Alomide)

Nedocromil sodium 2% solution (Alocril) One drop twice daily

Pemirolast potassium 0.1% solution One drop four times daily
(Alamast)

Not available in United States

Combined antihistamines and mast cell stabilizers

Alcaftadine 0.25% ophthalmic solution One drop once daily
(Lastacaft)

Azelastine HCI 0.05% ophthalmic solution One drop two to four times daily
(Optivar)

(continued)
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Agent
Bepotastine besilate 1.5% solution (Bepreve)

Epinastine hydrochloride 0.05% ophthalmic
solution (Elestat)

Ketotifen fumarate 0.025% solution (Zaditor)

Ketotifen 0.025% preservative-free solution
(Alaway)

Olopatadine hydrochloride 0.1% solution
(Patanol)

Olopatadine hydrochloride 0.2% or 0.77%
solution

Nonsteroidal anti-inflammatory agents

Bromfenac 0.09% solution (Xibrom)

Diclofenac sodium 0.1% solution (Voltaren)

Flurbiprofen sodium 0.03% solution
(various)

Indomethacin 1% solution (Indocid)
Not available in United States

Ketorolac tromethamine 0.5% solution
(Acular)

Nepafenac 0.1% suspension (Nevanac)

Corticosteroids*

Dexamethasone sodium phosphate 0.1%
solution (various)

Difluprednate 0.05% suspension®

Fluorometholone 0.1% suspension (various)®

Fluorometholone 0.25% suspension (FML
Forte)®

Fluorometholone 0.1% ointment (FML S.0.P)

Not available in United States

Loteprednol etabonate 0.5% (Lotemax)

Recommended Regimen

One drop twice daily
One drop twice daily

One drop twice daily
One drop twice daily

One drop twice daily

One drop daily

One drop to operated eye twice daily beginning 24
hours after cataract surgery and continuing through
2 postoperative weeks

One drop to operated eye four times daily beginning
24 hours after surgery and continuing through 2
postoperative weeks

One drop to operated eye four times daily beginning
24 hours after cataract surgery

One drop four times daily

One drop four times daily tapered with decreasing
inflammation, not to be used long term

One drop to operated eye three times daily beginning
24 hours after cataract surgery and continuing
through 2 postoperative weeks

One drop as often as indicated by severity; use
every hour during the day and every 2 hours during
the night in severe inflammation; taper off as
inflammation decreases

One drop four times daily beginning 24 hours after
surgery and continuing throughout 2 postoperative
weeks; then one drop twice daily for a week and
then taper based on the response

One drop four times daily for 2 weeks and then taper
as clinically indicated

One drop four times a day and tapered off as
inflammation decreases
One drop two to four times daily

Apply thin coating on lower conjunctival sac three or
four times daily

One drop twice daily for severe allergies. More
frequently for intraocular inflammation, tapered off
as inflammation decreases

Indications

Treatment of postoperative
inflammation following cataract
extraction

Treatment of postoperative
inflammation following cataract
extraction and laser corneal
surgery

Inhibition of intraoperative miosis;
treatment of cystoid macular
edema and inflammation after
cataract extraction

Treatment of allergic eye disease,
postoperative inflammation
following cataract extraction and
laser corneal surgery

Treatment of postoperative
inflammation following cataract
extraction

Treatment of steroid-responsive
inflammatory conditions

Treatment after ocular surgery and
for non-infectious uveitis

Treatment of ocular surface
inflammatory conditions

Treatment of steroid-responsive
ocular inflammatory conditions

(continued)
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Table 7-2. Topical ophthalmic agents (selected list). (continued)

Agent Recommended Regimen Indications
Prednisolone acetate 0.12% suspension One drop four times a day and tapered as inflamma-
(Pred Mild) tion decreases
Prednisolone acetate 1% suspension One drop as often as indicated by severity of
(various) inflammation; use every hour during the day

and every 2 hours during the night in severe
inflammation; taper off as inflammation decreases

Prednisolone sodium phosphate 1% One drop as often as indicated by severity of
solution (various) inflammation; use every hour during the day
and every 2 hours during the night in severe
inflammation; taper off as inflammation decreases

Cyclosporine 0.05% emulsion (Restasis) One drop twice daily Dry eyes and severe allergic eye
0.4 mL/container disease
Tacrolimus 0.1% ointment Apply to lower conjunctival sac twice daily Severe allergic eye disease

Glaucoma and Ocular Hypertension Agents

Apraclonidine HCl 0.5% solution (lopidine) ~ One drop three times daily Reduction of intraocular pressure;
expensive; reserve for treatment
of resistant cases

Apraclonidine HCl 1% solution (lopidine) One drop 1 hour before and immediately after anterior To control or prevent elevations of
segment laser surgery intraocular pressure after laser
trabeculoplasty or iridotomy

Brimonidine tartrate 0.2% solution One drop two or three times daily Reduction of intraocular pressure
(Alphagan, Alphagan P [benzalkonium
chloride-free])

Betaxolol HCl 0.5% solution (Betoptic) and ~ One drop twice daily Reduction of intraocular pressure
0.25% suspension (Betoptic S)’

Carteolol HCl 1% and 2% solution (various, ~ One drop twice daily

Teoptic)®

Levobunolol HCI 0.25% and 0.5% solution One drop once or twice daily
(Betagan)®

Metipranolol HCl 0.3% solution One drop twice daily
(OptiPranolol)®

Timolol 0.25% and 0.5% solution (Betimol)® ~ One drop once or twice daily

Timolol maleate 0.25% and 0.5% solution One drop once or twice daily
(Istalol, Ocudose [preservative-free],
Timoptic) and 0.1%, 0.25%, and 0.5% gel
(Timoptic-XE, Timoptic GFS)°

Pilocarpine HCI 1-4% solution'® One drop up to four times daily for elevated Reduction of intraocular pressure,
intraocular pressure treatment of acute or chronic
angle-closure glaucoma, and
pupillary constriction

Brinzolamide 1% suspension (Azopt) One drop two to three times daily Reduction of intraocular pressure

Dorzolamide HCI 2% solution (Trusopt) One drop two to three times daily

(continued)
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Table 7-2. Topical ophthalmic agents (selected list). (continued)

Agent Recommended Regimen Indications

Bimatoprost 0.03% solution (Lumigan) One drop once daily at night Reduction of intraocular pressure

Latanoprost 0.005% solution (Xalatan, One drop once or twice daily at night
Monopost [preservative-free])
(Monopost not available in United States)

Latanoprostene bunod 0.024% solution One drop daily at night
(Vyzulta)
Tafluprost 0.0015% solution (Saflutan One drop once daily at night

[preservative-free], Taflotan, Zioptan
[preservative-free])
(Saflutan not available in United States)

Travoprost 0.004% solution (Travatan, One drop once daily at night
Travatan Z [benzalkonium chloride-free])

Netarsudil ophthalmic solution 0.02% One drop daily in the evening Reduction of intraocular pressure
(Rhopressa)

Bimatoprost 0.03% and timolol 0.5% One drop daily in the morning Reduction of intraocular pressure
(Ganfort)

Not available in United States

Brimonidine 0.2% and timolol 0.5% One drop twice daily
(Combigan)

Brimonidine 0.2% and brinzolamide 1% One drop three times a day
(Simbrinza)

Brinzolamide 1% and timolol 0.5% (Azarga) ~ One drop twice daily
Not available in United States

Dorzolamide 2% and timolol 0.5% (Cosopt, ~ One drop twice daily
Cosopt PF [preservative-free])

Latanoprost 0.005% and timolol 0.5% One drop daily in the morning
(Xalacom)

Not available in United States

Tafluprost 0.0015% and timolol 0.5% One drop daily

(Taptigom [preservative-free])
Not available in United States

Travoprost 0.004% and timolol 0.5% One drop daily
(DuoTrav)
Not available in United States

ILittle efficacy against gram-negative organisms (except Neisseria).

’No gram-positive coverage.

*May produce rebound hyperemia and local reactions.

“4Frequency of corticosteroid use is determined by the severity of the inflammation and is tapered as inflammation decreases. Long-term
use may increase intraocular pressure (eye pressure should be monitored), may contribute to cataract development, and predisposes to
bacterial, herpes simplex virus, and fungal keratitis.

°Because of its high potency, this is the corticosteroid most likely to cause increased intraocular pressure.

®Less likely to elevate intraocular pressure.

’Cardioselective (beta-1) beta-blocker.

8Teopitic is not available in the United States.

“Nonselective (beta-1 and beta-2) beta-blocker. Monitor all patients for systemic side effects, particularly exacerbation of asthma.
1%Decreased night vision and headaches possible.
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severe dry eye, severe allergic eye disease, and inflamma-
tory disorders that may be purely ocular or part of a sys-
temic vasculitis. Delayed or ineffective treatment of corneal
ulceration may lead to devastating consequences with
corneal scarring and rarely intraocular infection. Prompt
referral is essential.

Patients complain of pain, photophobia, tearing, and
reduced vision. The conjunctiva is injected, and there may
be purulent or watery discharge. The corneal appearance
varies according to the underlying cause.

When to Refer

Any patient with an acute painful red eye and corneal
abnormality should be referred emergently to an ophthal-
mologist. Contact lens wearers with acute eye pain, red-

ness, and decreased vision should be referred
immediately.
INFECTIOUS KERATITIS

1. Bacterial Keratitis

Risk factors for bacterial keratitis include contact lens
wear—especially overnight wear—and corneal trauma,
including surgery. The pathogens most commonly isolated
are staphylococci, including MRSA; streptococci; and Pseu-
domonas aeruginosa, Moraxella species, and other gram-
negative bacilli. The cornea has an epithelial defect and an
underlying opacity on slit-lamp examination, or may have
a “white spot” on direct visualization. Hypopyon may be
present. Topical fluoroquinolones, such as levofloxacin
0.5%, ofloxacin 0.3%, norfloxacin 0.3%, or ciprofloxacin
0.3%, are commonly used as first-line agents as long as
local prevalence of resistant organisms is low (Table 7-2).
For severe central ulcers, diagnostic scrapings can be sent
for Gram stain and culture. Treatment may include com-
pounded high-concentration topical antibiotic drops
applied hourly day and night for at least the first 48 hours.
Fourth-generation fluoroquinolones (moxifloxacin 0.5%
and gatifloxacin 0.3%) are also frequently used in this set-
ting. Although early adjunctive topical corticosteroid ther-
apy may improve visual outcome, it should be prescribed
only by an ophthalmologist.

When to Refer

Any patient with suspected bacterial keratitis must be
referred emergently to an ophthalmologist.

Lin A et al; American Academy of Ophthalmology Preferred
Practice Pattern Cornea and External Disease Panel. Bacterial
keratitis: Preferred Practice Pattern® Ophthalmology.
2019;126:P1. [PMID: 30366799]

2. Herpes Simplex Keratitis

Primary ocular herpes simplex virus infection may mani-
fest as lid, conjunctival, or corneal ulceration. The ability of
the virus to colonize the trigeminal ganglion leads to recur-
rences that may be precipitated by fever, excessive exposure

to sunlight, or immunodeficiency. Herpetic corneal disease
is typically unilateral but can be seen bilaterally in the set-
ting of atopy or immunocompromise. The dendritic
(branching) corneal ulcer is the most characteristic mani-
festation of herpetic corneal disease. More extensive
“geographic” ulcers also occur, particularly if topical corti-
costeroids have been used. The corneal ulcers are most
easily seen with a slit lamp after instillation of fluorescein
and examination with a cobalt blue light. Resolution of
corneal herpetic disease is hastened by treatment with topi-
cal antiviral agents (eg, ganciclovir 0.15% gel, one drop five
times daily until healing has occurred and then one drop
three times daily for 1 more week, trifluoride drops, or
acyclovir ointment) or oral antiviral agents (eg, acyclovir,
400-800 mg five times daily or valacyclovir 500-1000 mg
three times daily for 7-14 days). Topical antiviral agents
may cause corneal toxicity after approximately 10-14 days
of therapy and for that reason are not commonly used for
long-term suppressive therapy.

Stromal herpes simplex keratitis produces increasingly
severe corneal opacity with each recurrence. Antiviral
agents alone are insufficient to control stromal disease, so
topical corticosteroids are also used, but they may enhance
viral replication and steroid dependence frequently occurs.
Caution: For patients with known or possible herpetic dis-
ease, topical corticosteroids should be prescribed only with
ophthalmologic consultation. Severe stromal scarring may
require corneal transplantation; recurrence in the new
cornea is common and long-term oral antiviral agents are
required.

The rate of recurrent corneal herpetic disease is reduced
by using long-term oral acyclovir, 400 mg twice daily; fam-
ciclovir, 250 mg once daily; or valacyclovir, 500 mg once
daily. Long-term oral antiviral dosing may be adjusted if
the disease breaks through suppressive dosing or if kidney
dysfunction is present.

When to Refer

Any patient with a history of herpes simplex keratitis and
an acute red eye should be referred urgently to an
ophthalmologist.

Poon SHL et al. A systematic review on advances in diagnostics
for herpes simplex keratitis. Surv Ophthalmol. 2021;66:514.
[PMID: 33186564]

3. Herpes Zoster Ophthalmicus

Herpes zoster frequently involves the ophthalmic division
of the trigeminal nerve. It presents with malaise, fever,
headache, and periorbital burning and itching. These
symptoms may precede the eruption by a day or more. The
rash is initially vesicular, quickly becoming pustular and
then crusting. Involvement of the tip of the nose or the lid
margin predicts involvement of the eye. Ocular signs
include conjunctivitis, keratitis, episcleritis, and anterior
uveitis, often with elevated intraocular pressure. Recurrent
anterior segment inflammation, neurotrophic keratitis,
and posterior subcapsular cataract are long-term
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complications. Optic neuropathy, cranial nerve palsies,
acute retinal necrosis, and cerebral angiitis occur infre-
quently. HIV infection is an important risk factor for her-
pes zoster ophthalmicus and increases the likelihood of
complications.

High-dose oral acyclovir (800 mg five times a day),
valacyclovir (1 g three times a day), or famciclovir (500 mg
three times a day) for 7-10 days started within 72 hours
after the appearance of the rash reduces the incidence of
ocular complications but not of postherpetic neuralgia.
Treatment of keratitis is discussed above. Anterior uveitis
requires additional treatment with topical corticosteroids
and cycloplegics. Topical corticosteroids, which promote
viral replication, may have to be delayed until the keratitis
has resolved. Neurotrophic keratitis is an important cause
of long-term morbidity.

When to Refer

Any patient with herpes zoster ophthalmicus and ocular
symptoms or signs should be referred urgently to an
ophthalmologist.

Davis AR et al. Herpes zoster ophthalmicus review and preven-
tion. Eye Contact Lens. 2019;45:286. [PMID: 30844951]

4. Fungal Keratitis

Fungal keratitis tends to occur after corneal injury involv-
ing plant material or in an agricultural setting, in eyes with
chronic ocular surface disease, and in contact lens wearers.
It may be an indolent process. The corneal infiltrate may
have feathery edges and multiple “satellite” lesions. A hypo-
pyon may be present. Unlike bacterial keratitis, an epithe-
lial defect may or may not be present. Corneal scrapings
should be cultured on media suitable for fungi whenever
the history or corneal appearance is suggestive of fungal
disease. Diagnosis is often delayed and treatment is diffi-
cult, commonly requiring 6 months or longer for severe
disease. Natamycin 5%, amphotericin 0.1-0.5%, and vori-
conazole 0.2-1% are the most frequently used topical
agents (Table 7-2). Systemic azoles are probably not helpful
unless there is scleritis or intraocular infection. Corneal
grafting is often required.

Donovan C et al. Fungal keratitis: mechanisms of infection and
management strategies. Surv Ophthalmol. 2022;67:758.
[PMID: 34425126]

5. Amoebic Keratitis

Amoebic infection, usually due to Acanthamoeba, is an
important cause of keratitis. The two greatest risk factors in
developed countries are contact lens wear and fresh-water
or hot-tub exposure. Although severe pain with perineural
and ring infiltrates in the corneal stroma is characteristic,
it is not specific and earlier forms with changes confined to
the corneal epithelium are identifiable. Diagnosis is facili-
tated by confocal microscopy and Giemsa staining
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of cornea smears. Culture requires specialized media.
Intensive topical compounded biguanide (polyhexameth-
ylene or chlorhexidine) is initiated immediately, and long-
term treatment is required. Diamidine (propamidine or
hexamidine) may be added. Oral miltefosine is FDA
approved for the treatment of Acanthamoeba keratitis, but
indications and efficacy have yet to be established. There
should be close monitoring for systemic toxicity (vomiting,
diarrhea, elevation of transaminases, and kidney function
studies) during its use. Delayed diagnosis and prior treat-
ment with topical corticosteroids adversely affect the visual
outcome. Corneal grafting may be required after resolution
of infection to restore vision. If there is scleral involvement,
systemic anti-inflammatory and immunosuppressant med-
ication is helpful in controlling pain, but the prognosis is
poor.

Alsoudi AF... Seitzman GD et al. Comparison of two confocal
microscopes for diagnosis of acanthamoeba keratitis. Eye
(Lond). 2021;35:2061. [PMID: 32760010]

ACUTE ANGLE-CLOSURE GLAUCOMA

> Older age group,
individuals.

particularly farsighted

» Rapid onset of severe pain and profound visual
loss with “halos around lights.”

> Red eye, cloudy cornea, dilated pupil.
> Hard eye on palpation.

General Considerations

Primary acute angle-closure glaucoma (acute angle-
closure crisis) results from closure of a preexisting narrow
anterior chamber angle. The predisposing factors are shal-
low anterior chamber, which may be associated with far-
sightedness or a small eye (short axial length); enlargement
of the crystalline lens with age; and inheritance, such as
among Inuits and Asians. Closure of the angle is precipi-
tated by pupillary dilation and thus can occur from sitting
in a darkened theater, during times of stress, following
nonocular administration of anticholinergic or sympatho-
mimetic agents (eg, nebulized bronchodilators, atropine,
antidepressants, bowel or bladder antispasmodics, nasal
decongestants, or tocolytics), or, rarely, from pharmaco-
logic mydriasis (see Precautions in Management of Ocular
Disorders, below). Subacute primary angle-closure glau-
coma may present as recurrent headache.

Secondary acute angle-closure glaucoma, for which
the mechanism may differ between cases, does not require
a preexisting narrow angle. Secondary acute angle-closure
glaucoma may occur in anterior uveitis, with dislocation of
the lens, with hemodialysis, or due to various drugs
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(see Adverse Ocular Effects of Systemic Drugs, below). The
reduction in serum osmolarity that occurs with hemodial-
ysis causes an osmotic gradient between the plasma and
aqueous fluid, leading to a buildup of fluid in the aqueous
compartment. Patients with a compromised outflow sys-
tem (as with narrow angle) cannot accommodate the
buildup and the intraocular pressure rises. Symptoms are
the same as in primary acute angle-closure glaucoma, but
differentiation is important because of differences in
management.

Clinical Findings

Patients with acute glaucoma usually seek treatment imme-
diately because of extreme pain and blurred vision, though
there are subacute cases. Typically, the blurred vision is
associated with halos around lights. Nausea and abdominal
pain may occur. The eye is red, the cornea cloudy, and the
pupil moderately dilated and nonreactive to light. Intraoc-
ular pressure is usually over 50 mm Hg, producing a hard
eye on palpation.

Differential Diagnosis

Acute glaucoma must be differentiated from conjunctivitis,
acute uveitis, and corneal disorders (Table 7-1).

Treatment

Initial treatment, regardless of mechanism, is reduction of
intraocular pressure. A single 500-mg intravenous dose of
acetazolamide, followed by 250 mg orally four times a day,
together with topical medications that lower intraocular
pressure, is usually sufficient. Osmotic diuretics, such as
oral glycerin and intravenous urea or mannitol—the dos-
age of all three being 1-2 g/kg—may be necessary if there
is no response to acetazolamide. Definitive treatment
depends on the mechanism.

A. Primary Angle-Closure Glaucoma

In primary acute angle-closure glaucoma, once the intra-
ocular pressure has started to fall, topical 4% pilocarpine, 1
drop every 15 minutes for 1 hour and then four times a day,
is used to reverse the underlying angle closure. The defini-
tive treatment is cataract extraction. Laser peripheral iri-
dotomy is also still accepted as a first-line treatment.

All patients with primary acute angle closure should
undergo prophylactic laser peripheral iridotomy to the
unaffected eye, or early cataract extraction should be con-
sidered, unless that eye has already undergone cataract or
glaucoma surgery.

B. Secondary Angle-Closure Glaucoma
In secondary acute angle-closure glaucoma, additional
treatment is determined by the cause.

Prognosis

Untreated acute angle-closure glaucoma results in severe
and permanent visual loss within 2-5 days after onset of

symptoms. Affected patients need to be monitored for
development of chronic glaucoma.

When to Refer

Any patient with suspected acute angle-closure glaucoma
must be referred emergently to an ophthalmologist.

Gedde SJ et al. American Academy of Ophthalmology Preferred
Practice Pattern Glaucoma Panel. Primary Angle-Closure
Disease Preferred Practice Pattern®. Ophthalmology.
2021;128:30. [PMID: 34933744]

Tanner L et al. Has the EAGLE landed for the use of clear lens
extraction in angle-closure glaucoma? And how should pri-
mary angle-closure suspects be treated? Eye (Lond). 2020;
34:40. [PMID: 31649349]

CHRONIC GLAUCOMA

> Three types of chronic glaucoma: open-angle
glaucoma, angle-closure glaucoma, and normal-
tension glaucoma.

> No symptoms in early stages.

> Insidious progressive bilateral loss of peripheral
vision resulting in tunnel vision; visual acuities
preserved until advanced disease.

> Pathologic cupping of the optic disks.
» Intraocular pressure is usually elevated.

General Considerations

Chronic glaucoma is characterized by gradually progres-
sive excavation (“cupping”) of the optic disk with loss of
vision progressing from slight visual field loss to complete
blindness. In chronic open-angle glaucoma, primary or
secondary, intraocular pressure is elevated due to reduced
drainage of aqueous fluid through the trabecular mesh-
work. In chronic angle-closure glaucoma, which is par-
ticularly common in Inuits and eastern Asians, flow of
aqueous fluid into the anterior chamber angle is obstructed.
In normal-tension glaucoma, intraocular pressure is not
elevated but the same pattern of optic nerve damage
occurs.

Primary chronic open-angle glaucoma is usually bilat-
eral. There is an increased prevalence in first-degree rela-
tives of affected individuals and in patients with diabetes.
In Afro-Caribbean and African persons, and probably in
Hispanic persons, it is more frequent, occurs at an earlier
age, and results in more severe optic nerve damage. Sec-
ondary chronic open-angle glaucoma may result from
ocular disease, eg, pigment dispersion, pseudoexfolia-
tion, uveitis, or trauma; or corticosteroid therapy,
whether it is intraocular, topical, inhaled, intranasal, or
systemic.
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In the United States, it is estimated that 2% of people over
40 years of age have glaucoma, affecting over 2.5 million
individuals. At least 25% of cases are undetected. Over 90%
of cases are of the open-angle type. Worldwide, about
45 million people have open-angle glaucoma, of whom
about 4.5 million are bilaterally blind. About 4 million
people, of whom approximately 50% live in China, are
bilaterally blind from chronic angle-closure glaucoma.

Clinical Findings

Because initially there are no symptoms, chronic glaucoma
is often first suspected at a routine eye test. Diagnosis
requires consistent and reproducible abnormalities in at
least two of three parameters—optic disk or retinal nerve
fiber layer (or both), visual field, and intraocular pressure.

1. Optic disk cupping—Optic disk cupping is identified as
an absolute increase or an asymmetry between the two eyes
of the ratio of the diameter of the optic cup to the diameter
of the whole optic disk (cup-disk ratio). (Cup-disk ratio
greater than 0.5 or asymmetry between eyes of 0.2 or more
is suggestive.) Detection of optic disk cupping and associ-
ated abnormalities of the retinal nerve fiber layer is facili-
tated by optical coherence tomography scans.

2. Visual field abnormalities—Visual field abnormalities
initially develop in the paracentral region, followed by
constriction of the peripheral visual field. Central vision
remains good until late in the disease.

3. Intraocular pressure—The normal range of intraocular
pressure is 10-21 mm Hg. In many individuals (about
4.5 million in the United States), elevated intraocular
pressure is not associated with optic disk or visual field
abnormalities (ocular hypertension). Monitoring for the
development of glaucoma is required in all such cases; a
significant proportion of eyes with primary open-angle
glaucoma have normal intraocular pressure when it is
first measured, and only repeated measurements identify
the abnormally high pressure. In normal-tension glau-
coma, intraocular pressure is always within the normal
range.

Prevention

There are many causes of optic disk abnormalities or visual
field changes that mimic glaucoma, and visual field testing
may prove unreliable in some patients, particularly in the
older age group. Hence, the diagnosis of glaucoma is not
always straightforward and screening programs need to
involve eye care professionals.

Although all persons over age 50 years may benefit
from intraocular pressure measurement and optic disk
examination every 3-5 years, screening for chronic open-
angle glaucoma should be targeted at individuals with an
affected first-degree relative, at persons who have diabetes
mellitus, and at older individuals with African or Hispanic
ancestry. Screening may also be warranted in patients tak-
ing long-term oral or combined intranasal and inhaled
corticosteroid therapy. Screening for chronic angle-closure
glaucoma should be targeted at Inuits and Asians.
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Treatment
A. Medications

Medical treatment is directed toward lowering intraocular
pressure, even with normal-tension glaucoma. Prostaglandin
analog eye drops are commonly used as first-line therapy
because of their efficacy, lack of systemic side effects, and con-
venient once-daily dose (except unoprostone) (see Table 7-2
for medications, doses, and side effects). All may produce
conjunctival hyperemia, permanent darkening of the iris and
eyebrow color, increased eyelash growth, and reduction of
periorbital fat (prostaglandin-associated periorbitopathy).
Latanoprostene bunod is metabolized into latanoprost and
another component that releases nitric oxide, which increases
trabecular outflow. Topical beta-adrenergic blockers may be
used alone or in combination with a prostaglandin analog.
The use of topical beta-adrenergic blockers may be contrain-
dicated in patients with reactive airway disease or HE Cardi-
oselective betaxolol is theoretically safer in reactive airway
disease but less effective at reducing intraocular pressure.
Brimonidine 0.2%, a selective alpha-2-agonist, and topical
carbonic anhydrase inhibitors also can be used in addition to
a prostaglandin analog or a beta-blocker or as initial therapy
when prostaglandin analogs and beta-blockers are contrain-
dicated. All three are associated with allergic reactions. Bri-
monidine may cause uveitis. Apraclonidine, 0.5-1%, another
alpha-2-agonist, can be used to defer the need for surgery in
patients receiving maximal medical therapy, but long-term
use is limited by adverse reactions. It is more commonly used
to control acute rise in intraocular pressure, such as after
laser therapy. The topical agent netarsudil ophthalmic solu-
tion 0.02% (a Rho kinase inhibitor) increases aqueous fluid
outflow through the trabecular meshwork. Pilocarpine 1-4%
is rarely used because of adverse effects. Oral carbonic anhy-
drase inhibitors (acetazolamide, methazolamide, and
dichlorphenamide) may be used on a long-term basis if topi-
cal therapy is inadequate and surgical or laser therapy is
inappropriate.

Various eye drop preparations combining two agents
(eg, prostaglandin analogs, beta-adrenergic blocking
agents, brimonidine, and topical carbonic anhydrase inhib-
itors) are available to improve compliance when multiple
medications are required. Formulations of one or two
agents without preservative or not including benzalkonium
chloride as the preservative are preferred to reduce adverse
ocular effects for patients with allergies or severe dry eyes.

B. Laser Therapy and Surgery

1. Open-angle glaucoma—Laser trabeculoplasty is used as
an adjunct to topical therapy to defer surgery for open-
angle glaucoma; it is also advocated as primary treatment,
especially when compliance with medications is an issue.
Surgical trabeculectomy is generally undertaken when
intraocular pressure is inadequately controlled by medical
and laser therapy, but it may also be used as primary treat-
ment in advanced cases. Trabeculectomy remains the stan-
dard procedure. Adjunctive treatment with subconjunctival
mitomycin or fluorouracil is used perioperatively or post-
operatively in worse prognosis cases. A variety of less
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invasive procedures that avoid a full-thickness incision into
the eye, called microinvasive glaucoma surgery, are appro-
priate for moderate glaucoma and are associated with
fewer complications but can be more difficult to perform.

2. Angle-closure glaucoma—In chronic angle-closure
glaucoma, laser peripheral iridotomy, surgical peripheral
iridectomy, or cataract extraction may be helpful. In
patients with asymptomatic narrow anterior chamber
angles, which includes about 10% of Chinese adults, pro-
phylactic laser peripheral iridotomy can be performed to
reduce the risk of acute and chronic angle-closure glau-
coma. However, there are concerns about the efficacy of
such treatment and the risk of cataract progression and
corneal decompensation. In the United States, about 1% of
people over age 35 years have narrow anterior chamber
angles, but acute and chronic angle closure are sufficiently
uncommon that prophylactic therapy is not generally
advised.

3. Normal-tension glaucoma—The goal of treatment for
normal-tension glaucoma is reduction in intraocular pres-
sure by 30% (even if it is in the normal range) to prevent
progression. As with open-angle glaucoma, if intraocular
pressure is not lowered with medical therapy alone, laser
trabeculoplasty is used as an adjunct. Trabeculectomy is
the standard surgical procedure if medical and laser ther-
apy are inadequate.

Prognosis

Untreated chronic glaucoma that begins at age 40-45 years
will probably cause complete blindness by age 60-65. Early
diagnosis and treatment can preserve useful vision
throughout life. In primary open-angle glaucoma and if
treatment is required in ocular hypertension, the aim is to
reduce intraocular pressure to a level that will adequately
reduce progression of visual field loss. In eyes with marked
visual field or optic disk changes, intraocular pressure must
be reduced to less than 16 mm Hg. In normal-tension glau-
coma with progressive visual field loss, it is necessary to
achieve even lower intraocular pressure such that surgery
is often required.

When to Refer

All patients with suspected chronic glaucoma should be
referred to an ophthalmologist.

Gedde SJ et al. American Academy of Ophthalmology Preferred
Practice Pattern Glaucoma Panel. Primary Open-Angle Glau-
coma Preferred Practice Pattern® Ophthalmology. 2021;
128:71. [PMID: 34933745]

Gedde SJ et al. American Academy of Ophthalmology Preferred
Practice Pattern Glaucoma Panel. Primary Open-Angle Glau-
coma Suspect Preferred Practice Pattern®. Ophthalmology.
2021;128:151. [PMID: 34933743]

Kang JM et al. Glaucoma. Med Clin North Am. 2021;105:493.
[PMID: 33926643]

Stein JD et al. Glaucoma in adults—screening, diagnosis, and
management: a review. JAMA. 2021;325:164. [PMID:
33433580]

UVEITIS

» Usually immunologic but possibly infective or
neoplastic.

» Inflammation may be confined to the eye or may
be systemic.

> Acute anterior uveitis: sudden redness and blurry
vision often with photophobia.

> Posterior uveitis: gradual loss of vision, commonly
with floaters, in a variably inflamed eye.

General Considerations

Intraocular inflammation (uveitis) is clinically classified as
acute or chronic, as nongranulomatous or granulomatous,
and by which ocular anatomic locations are involved (ante-
rior, intermediate, posterior, or all [panuveitis]).

In most cases the pathogenesis of uveitis is primarily
immunologic, but infection may be the cause, particularly
in immunodeficiency states.

1. Nongranulomatous anterior uveitis—The systemic
disorders associated with acute nongranulomatous ante-
rior uveitis are the HLA-B27-related conditions (ankylos-
ing spondylitis, reactive arthritis, psoriasis, ulcerative
colitis, and Crohn disease). Chronic nongranulomatous
anterior uveitis occurs in juvenile idiopathic arthritis.
Behget syndrome produces both anterior uveitis, with
recurrent hypopyon, and posterior uveitis, characteristi-
cally with branch retinal vein occlusions. Both herpes
simplex and herpes zoster infections may cause nongranu-
lomatous and granulomatous anterior uveitis as well as
retinitis (acute retinal necrosis).

2. Granulomatous anterior uveitis—Diseases producing
granulomatous anterior uveitis also tend to be causes of
posterior uveitis. These include sarcoidosis, toxoplasmosis,
tuberculosis, syphilis, Vogt-Koyanagi-Harada disease
(bilateral uveitis associated with alopecia, poliosis [depig-
mented eyelashes, eyebrows, or hair], vitiligo, and hearing
loss), and sympathetic ophthalmia that occurs after pene-
trating ocular trauma. In toxoplasmosis, there may be evi-
dence of previous episodes of retinochoroiditis. Syphilis
characteristically produces a “salt and pepper” fundus but
may present with a wide variety of clinical manifestations.
The principal pathogens responsible for ocular inflamma-
tion in HIV infection are cytomegalovirus (CMV), herpes
simplex and herpes zoster viruses, mycobacteria, Crypto-
coccus, Toxoplasma, and Candida.

Retinal vasculitis and intermediate uveitis predomi-
nantly manifest as posterior uveitis with central or periph-
eral retinal abnormalities in retinal vasculitis and far
peripheral retinal abnormalities (pars planitis) in interme-
diate uveitis. Retinal vasculitis can be caused by a wide
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variety of infectious agents and noninfectious systemic
conditions but also may be idiopathic. Intermediate uveitis
is often idiopathic but can be due to multiple sclerosis or
sarcoidosis.

Clinical Findings

Anterior uveitis is characterized by inflammatory cells
and flare, best visualized with a slit lamp within the aque-
ous humor. In severe cases, there may be hypopyon (lay-
ered collection of white cells) and fibrin within the anterior
chamber. Cells may also be seen on the corneal endothe-
lium as keratic precipitates. In granulomatous uveitis, there
are large “mutton-fat” keratic precipitates, and sometimes
iris nodules. In nongranulomatous uveitis, the keratic pre-
cipitates are smaller or absent with no iris nodules. The
pupil is usually small, and with the development of poste-
rior synechiae (adhesions between the iris and anterior lens
capsule), it also becomes irregularly shaped and poorly
reactive.

Nongranulomatous anterior uveitis tends to present
acutely with unilateral pain, redness, photophobia, and
visual loss. However, the ocular inflammation associated
with juvenile idiopathic arthritis is frequently indolent,
commonly asymptomatic initially, and carries a high risk of
sight-threatening complications. Granulomatous anterior
uveitis is also frequently chronic, recurrent, and indolent,
causing blurred vision in a variably inflamed eye.

In posterior uveitis, there are cells in the vitreous and
there may be inflammatory retinal or choroidal lesions.
New retinal lesions are yellow with indistinct margins and
there may be retinal hemorrhages. Older lesions have more
defined margins and are commonly pigmented. Retinal
vessel sheathing may occur adjacent to such lesions or
more diffusely. In severe cases, vitreous opacity precludes
visualization of retinal details.

Posterior uveitis can be unilateral or bilateral with
symptoms of floaters and visual loss. Symptoms are com-
monly slower in onset, though acute presentations can
occur. Visual loss may be due to vitreous haze and opaci-
ties, inflammatory lesions involving the macula, macular
edema, retinal vein occlusion, or rarely, optic neuropathy.

Differential Diagnosis

Retinal detachment, intraocular tumors, and CNS lym-
phoma may all masquerade as uveitis.

Treatment

Anterior uveitis usually responds to topical corticosteroids
(Table 7-2). Occasionally, periocular or intraocular corti-
costeroid injections or even systemic corticosteroids are
required. Dilation of the pupil is important to relieve dis-
comfort and prevent permanent posterior synechiae.
Posterior uveitis more commonly requires systemic, peri-
ocular, or intravitreal corticosteroid therapy. In chronic
cases, systemic corticosteroid-sparing immunomodulatory
therapy with agents such as azathioprine, cyclosporine,
mycophenolate, methotrexate, tacrolimus, or sirolimus is
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commonly required. Biologic therapies are also often used.
Pupillary dilation is not usually necessary.

If an infectious cause is identified, specific antimicro-
bial therapy is often needed. In general, the prognosis for
anterior uveitis, particularly the nongranulomatous type, is
better than for posterior uveitis.

When to Refer

o Any patient with suspected acute uveitis should be
referred urgently to an ophthalmologist or emergently
if visual loss or pain is severe.

o Any patient with suspected chronic uveitis should be
referred to an ophthalmologist, urgently if there is more
than mild visual loss.

When to Admit

Patients with severe uveitis, particularly those requiring
intravenous therapy, may require hospital admission.

Al-Janabi A et al. Long-term outcomes of treatment with bio-
logical agents in eyes with refractory, active, noninfectious
intermediate uveitis, posterior uveitis, or panuveitis. Ophthal-
mology. 2020;127:410. [PMID: 31607412]

Jabs DA. Immunosuppression for the uveitides. Ophthalmology.
2018;125:193. [PMID: 28942074]

Rathinam SR et al; FAST Research Group. Effect of corticoste-
roid-sparing treatment with mycophenolate mofetil vs meth-
otrexate on inflammation in patients with uveitis: a
randomized clinical trial. JAMA. 2019;322:936. [PMID:
31503307]

CATARACT

» Gradually progressive blurred vision.
> No pain or redness.
> Lens opacities (may be grossly visible).

General Considerations

Cataracts are opacities of the crystalline lens and are usu-
ally bilateral. They are the leading cause of blindness
worldwide. Age-related cataract is by far the most common
cause. Other causes include (1) congenital (from intrauter-
ine infections, such as rubella and CMV, or inborn errors
of metabolism, such as galactosemia); (2) traumatic; (3)
secondary to systemic disease (diabetes mellitus, myotonic
dystrophy, atopic dermatitis); (4) topical, systemic, or
inhaled corticosteroid treatment; (5) uveitis; or (6) radia-
tion exposure. Most persons over age 60 have some degree
of lens opacity. Cigarette smoking increases the risk of cata-
ract formation. Multivitamin/mineral supplements and
high dietary antioxidants may prevent the development of
age-related cataract.
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Clinical Findings

The predominant symptom is progressive blurring of
vision. Glare, especially in bright light or with night driv-
ing; change of focusing, particularly development of near-
sightedness; and monocular double vision may occur.

Even in its early stages, a cataract can be seen through a
dilated pupil with an ophthalmoscope or slit lamp. As the
cataract matures, the retina will become increasingly diffi-
cult to visualize, until finally the fundus reflection is absent
and the pupil is white.

Treatment

Functional visual impairment, specifically its effect on
daily activities and increased risk of falls, is the prime cri-
terion for surgery. The cataract is usually removed by one
of the techniques in which the posterior lens capsule
remains (extracapsular), thus providing support for a pros-
thetic intraocular lens. Ultrasonic fragmentation (phaco-
emulsification) of the lens nucleus and foldable intraocular
lenses allow cataract surgery to be performed through a
small incision without the need for sutures, thus reducing
the postoperative complication rate and accelerating visual
rehabilitation. The standard monofocal prosthetic intra-
ocular lens can correct near or far vision. Premium intra-
ocular lenses (multifocal, extended depth of focus, and
accommodative) reduce the need for both distance and
near vision correction. In the developing world, manual
small-incision surgery, in which the lens nucleus is
removed intact, is popular because less equipment is
required. Additional laser treatment may be required sub-
sequently (months to years after the initial cataract sur-
gery) if the posterior capsule opacifies. The use of topical
eye drops to dissolve or prevent cataracts has shown prom-
ising results in experimental models; surgery, however, is
currently the only treatment option for a visually signifi-
cant cataract.

Prognosis

Cataract surgery is cost-effective in improving survival and
quality of life. In the developed world, it improves visual
acuity in 95% of cases. In the other 5%, there is preexisting
retinal damage or operative or postoperative complica-
tions. In less developed areas, the improvement in visual
acuity is not as high, in part due to uncorrected refractive
error postoperatively. A large number of drugs, such as
alpha-adrenoreceptor antagonists for benign prostatic
hyperplasia or systemic hypertension and antipsychotics,
increase the risk of complications during surgery (floppy
iris syndrome) and in the early postoperative period. Naso-
lacrimal duct obstruction increases the risk of intraocular
infection (endophthalmitis).

The alpha-blocker tamsulosin has been shown to have
the greatest risk of floppy iris syndrome. There is no con-
sensus about whether to stop alpha-blockers before surgery
because the effects of the drug on the iris can persist for
months to years. The surgeon must know if the patient is
taking an alpha-blocker to prepare for iris issues during
surgery. If the patient has not yet started an alpha-blocker

and is planning to have cataract surgery shortly, it is best to
wait until after surgery to begin the medication, if
possible.

When to Refer

Patients with cataracts should be referred to an ophthal-
mologist when their visual impairment adversely affects
their everyday activities.

Christou CD et al. Intraoperative floppy iris syndrome: updated
perspectives. Clin Ophthalmol. 2020;14:463. [PMID:
32109982]

Lian RR et al. The quest for homeopathic and nonsurgical cata-
ract treatment. Curr Opin Ophthalmol. 2020;31:61. [PMID:
31770163]

Miller KM et al. American Academy of Ophthalmology Pre-
ferred Practice Pattern Cataract/Anterior Segment Panel.
Cataract in the Adult Eye Preferred Practice Pattern®. Oph-
thalmology. 2022;129:1. [PMID: 34780842]

Nanji KC et al. Preventing adverse events in cataract surgery:
recommendations from a Massachusetts expert panel. Anesth
Analg. 2018;126:1537. [PMID: 28991115]

Rampat R et al. Multifocal and extended depth-of-focus intra-
ocular lenses in 2020. Ophthalmology. 2021;128:e164. [PMID:
32980397]

RETINAL DETACHMENT

> Loss of vision in one eye that is usually rapid, pos-
sibly with “curtain” spreading across field of vision.

» No pain or redness.
» Detachment seen by ophthalmoscopy.

General Considerations

Most cases of retinal detachment are due to development of
one or more peripheral retinal tears or holes (rhegmatog-
enous retinal detachment). This usually results from poste-
rior vitreous detachment, related to degenerative changes
in the vitreous, and often occurs in persons over 50 years of
age. Nearsightedness and cataract extraction are the two
most common predisposing causes. It may also be caused
by penetrating or blunt ocular trauma, sometimes years
earlier.

Tractional retinal detachment occurs when there is
preretinal fibrosis, such as in proliferative retinopathy due
to diabetic retinopathy or retinal vein occlusion, or as a
complication of rhegmatogenous retinal detachment. Exu-
dative retinal detachment results from accumulation of
subretinal fluid, such as in neovascular age-related macular
degeneration or secondary to choroidal tumor.

Clinical Findings

Rhegmatogenous retinal detachment usually starts in the
peripheral retina, spreading rapidly to cause visual field loss.



DISORDERS OF THE EYES & LIDS

Figure 7-1. Inferior retinal detachment as seen on
direct or indirect ophthalmoscopy.

Symptoms of the predisposing posterior vitreous detach-
ment with vitreo-retinal traction include recent onset of or
increase in floaters (moving spots or strands like cobwebs
in the visual field) and photopsias (flashes of light). Central
vision remains intact until the central macula becomes
detached. On ophthalmoscopic examination, the retina
may be seen elevated in the vitreous cavity with an irregu-
lar surface (Figure 7-1). In tractional retinal detachment,
there is irregular retinal elevation adherent to scar tissue on
the retinal surface, sometimes extending into the vitreous.
Exudative retinal detachments are dome-shaped and the
subretinal fluid shifts position with changes in posture.
Ocular ultrasonography assists the detection and charac-
terization of retinal detachment.

Treatment

Treatment of rhegmatogenous retinal detachments requires
closing all the retinal tears and holes by forming a perma-
nent adhesion with laser photocoagulation to the retina or
cryotherapy to the sclera. Certain types of uncomplicated
retinal detachment may be treated by pneumatic retino-
pexy, in which an expansile gas is injected into the vitreous
cavity and the patients head is positioned to facilitate
apposition between the gas and the hole, which permits
reattachment of the retina. Once the retina is reattached,
the retinal defects are surrounded by laser photocoagula-
tion or cryotherapy scars; these two methods are also used
to seal retinal defects without associated detachment.

In complicated retinal detachments, particularly trac-
tional retinal detachments, retinal reattachment can be
accomplished only by vitrectomy, direct manipulation of
the retina, and internal tamponade of the retina with air,
expansile gas, or silicone oil. The presence of an expansile
gas within the eye is a contraindication to air travel, moun-
taineering at high altitude, and nitrous oxide anesthesia, all
of which can cause the gas to expand with severe increases
in intraocular pressure. Such gases persist in the globe for
weeks after surgery (see Chapter 39.) Treatment of
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exudative retinal detachments is determined by the under-
lying cause.

Prognosis

About 90% of uncomplicated rhegmatogenous retinal
detachments can be cured with one operation. The visual
prognosis is worse if the macula is detached or if the
detachment is of long duration.

When to Refer

All cases of retinal detachment must be referred urgently to
an ophthalmologist, and emergently if central vision is
good because this indicates that the macula has not yet
detached. During transportation, the patient’s head is posi-
tioned so that the retinal tear is placed at the lowest point
of the eye to minimize extension of the detached retina. If
the inferior retina is detached with superior visual field
loss, the patient should keep the head upright so that the
tear is located at the lowest point, whereas if the temporal
retina is detached (visual field loss on the side by the nose),
the patient should keep the temporal side of the head (ear
side) down to reduce the chances that the fluid will extend
beneath the central retina, causing the macula to detach. If
vision is good and the macula is attached, patients should
minimize eye motion; in some patients, patching both eyes
can be helpful in preventing the eyes from moving rapidly
around until surgery can be performed to repair the retinal
detachment.

Sena DF et al. Pneumatic retinopexy versus scleral buckle for
repairing simple rhegmatogenous retinal detachments.
Cochrane Database Syst Rev 2021;11:CD008350. [PMID:
34762741]

Sultan ZN et al. Rhegmatogenous retinal detachment: a review
of current practice in diagnosis and management. BMJ Open
Ophthalmol. 2020;5:e000474. [PMID: 33083551]

VITREOUS HEMORRHAGE

Patients with vitreous hemorrhage complain of sudden
visual loss, abrupt onset of floaters that may progressively
increase in severity, or occasionally, “bleeding within the
eye”” Visual acuity ranges from 20/20 (6/6) to light percep-
tion. The eye is not inflamed, red, or painful, and clues to
diagnosis are inability to see fundus details or localized
blood in the vitreous, in front of the retina. Causes of vitre-
ous hemorrhage include retinal tear (with or without
detachment), diabetic or sickle cell retinopathy, retinal vein
occlusion, retinal vasculitis, neovascular age-related macu-
lar degeneration, retinal arterial macroaneurysm, blood
dyscrasia, therapeutic anticoagulation, trauma, subarach-
noid hemorrhage, and severe straining (Valsalva
retinopathy).

When to Refer

All patients with suspected vitreous hemorrhage must be
referred urgently to an ophthalmologist to determine
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the etiology. If the vitreous hemorrhage is caused by a reti-
nal tear or detachment, it must be repaired urgently to
prevent permanent vision loss.

Fallico M et al. Intravitreal anti-vascular endothelial growth fac-
tors, panretinal photocoagulation and combined treatment
for proliferative diabetic retinopathy: a systematic review and
network meta-analysis. Acta Ophthalmol 2021;99:¢795.
[PMID: 33326183]

Manandhar LD et al. Clinical profile and management of vitre-
ous hemorrhage in tertiary eye care centre in Nepal. Nepal |
Ophthalmol. 2020;12:99. [PMID: 32799245]

Propst SL et al. Ocular point-of-care ultrasonography to diag-
nose posterior chamber abnormalities: a systematic review
and meta-analysis. JAMA Netw Open. 2020;3:¢1921460.
[PMID: 32074291]

AGE-RELATED MACULAR DEGENERATION

> Older age group.

> In one or both eyes; acute or chronic deterioration
of central vision; distortion or abnormal size of
images, sometimes developing acutely.

» No pain or redness.

> Classified as dry (“atrophic,” “geographic”) or wet

"

(“neovascular,’“exudative”) macular degeneration.
» Macular abnormalities seen by ophthalmoscopy.

General Considerations

Age-related macular degeneration is the leading cause of
permanent visual loss in the older population. Its preva-
lence progressively increases over age 50 years (to almost
30% by age 75). Its occurrence and response to treatment
are likely influenced by genetically determined variations,
many of which involve the complement pathway. Other
associated factors are sex (slight female predominance),
family history, hypertension, hypercholesterolemia, CVD,
farsightedness, light iris color, and cigarette smoking (the
most readily modifiable risk factor).

Although both dry and wet age-related macular degen-
eration are progressive and usually bilateral, they differ in
manifestations, prognosis, and management.

Clinical Findings

Drusen are the hallmark of age-related macular degenera-
tion. Hard drusen appear as discrete yellow subretinal
deposits. Soft drusen are paler and less distinct. Large,
confluent soft drusen are risk factors for neovascular (wet)
age-related macular degeneration. Vision loss in age-
related macular degeneration involves the central vision
only in most patients. Peripheral fields, and hence naviga-
tional vision, are maintained, except in patients with severe
neovascular age-related macular degeneration or in

patients with coincident optic nerve disease such as
glaucoma.

“Dry” age-related macular degeneration is character-
ized by gradually progressive bilateral visual loss due to
geographic atrophy of the outer retina, the retinal pigment
epithelium, and the choriocapillaris, which supplies blood
to both the outer retina and the retinal pigment epithelium.
In “wet” age-related macular degeneration, choroidal
new vessels grow under either the retina or the retinal pig-
ment epithelial cells, leading to accumulation of exudative
fluid, hemorrhage, and fibrosis. The onset of visual loss is
more rapid and more severe than in atrophic degenera-
tion. The two eyes are frequently affected sequentially over
a period of a few years. Although “dry” age-related macu-
lar degeneration is more common, untreated “wet” age-
related macular degeneration accounts for about 90% of
all cases of legal blindness due to age-related macular
degeneration.

Treatment

No dietary modification has been shown to prevent the
development of age-related macular degeneration, but its
progression may be reduced by oral treatment with antioxi-
dants (vitamins C and E), zinc, copper, and carotenoids
(lutein and zeaxanthin, rather than vitamin A [beta-
carotene]). Oral omega-3 fatty acids do not provide addi-
tional benefit.

There is no specific treatment for dry age-related macu-
lar degeneration but, as for wet degeneration, rehabilitation
including low-vision aids is important. In addition, patients
should be advised to stop smoking cigarettes and to take
vitamin supplements as described above.

In wet age-related macular degeneration, inhibitors of
vascular endothelial growth factors (VEGF), such as
ranibizumab, bevacizumab, aflibercept, faricimab, and
brolucizumab, can cause regression of choroidal neovascu-
larization with resorption of subretinal fluid and improve-
ment or stabilization of vision. With the expiration of
patents for bevacizumab, ranibizumab, and aflibercept,
biosimilar medications such as ranibizumab-nuna and
ranibizumab-eqrn have received FDA approval. Long-term
repeated intraocular injections are required and must be
administered in the eye clinic several times a year, if not
monthly; the long-term port delivery system with FDA-
approved ranibizumab may reduce the frequency of treat-
ment. Treatment is well tolerated with minimal adverse
effects, but there is a risk of infection (1/2000), retinal
detachment (1/10,000), vitreous hemorrhage, and cataract.
Brolucizumab has been associated with intraocular inflam-
mation and occlusive retinal vasculitis resulting in irrevers-
ible vision loss in some patients. A certain percentage of
patients do not respond to anti-VEGF injections and up to
one-third of eyes lose vision despite regular treatment.

When to Refer

Older patients with sudden visual loss, particularly para-
central or central distortion or scotoma with preserved
central acuity, should be referred urgently to an
ophthalmologist.
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Baumal CR et al. Retinal vasculitis and intraocular inflammation
after intravitreal injection of brolucizumab. Ophthalmology.
2020;127:1345. [PMID: 32344075]

Cabral de Guimaraes TA et al. Treatments for dry age-related
macular degeneration: therapeutic avenues, clinical trials and
future directions. Br J Ophthalmol. 2022;106:297. [PMID:
33741584]

Kapur M et al. Future of anti-VEGEF: biosimilars and biobetters.
Int J Retina Vitreous. 2022;8:2. [PMID: 34983660]

Koh GY et al. Viewpoints: dual-blocking antibody against
VEGEF-A and angiopoietin-2 for treating vascular diseases of
the eye. Trends Mol Med. 2022;28:347. [PMID: 35396185]

CENTRAL & BRANCH RETINAL
VEIN OCCLUSIONS

» Sudden monocular loss of vision.
» No pain or redness.
> Widespread or sectoral retinal hemorrhages.

General Considerations

Central and branch retinal vein occlusion are common
causes of acute vision loss, with branch vein occlusions
being four times more common. The major predisposing
factors are the etiologic factors associated with arterioscle-
rosis, but glaucoma is also a major risk factor.

Clinical Findings
A. Symptoms and Signs

Ophthalmoscopic signs of central retinal vein occlusion
include widespread retinal hemorrhages, retinal venous
dilation and tortuosity, retinal cotton-wool spots, and optic
disk swelling. Rarely, central retinal vein occlusion presents
with severe vision loss and pain when neovascularization
of the iris develops, usually about 90 days after a central
retinal vein occlusion has caused severe retinal
nonperfusion.

Branch retinal vein occlusion may present in a variety
of ways. Sudden loss of vision may occur at the time of
occlusion if the fovea is involved, or some time afterward
from vitreous hemorrhage due to retinal new vessels. More
gradual visual loss may occur with development of macular
edema. In acute branch retinal vein occlusion, the retinal
abnormalities (hemorrhages, microaneurysms, venous
dilation and tortuosity, and cotton-wool spots) are con-
fined to the area drained by the obstructed vein.

To assess for possible reversible risk factors, check
blood pressure and ask about tobacco smoking in all
patients, and ask women about estrogen therapy (including
combined oral contraceptives). Patients should also be
asked about a history of glaucoma and should undergo a
comprehensive eye examination to check intraocular pres-
sure and for signs of open- or narrow-angle glaucoma.
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B. Laboratory Findings

Obtain screening laboratory studies for diabetes mellitus,
hyperlipidemia, and hyperviscosity (especially in simulta-
neous bilateral disease), including serum protein electro-
phoresis for paraproteinemia. Particularly in younger
patients, consider obtaining antiphospholipid antibodies,
lupus anticoagulant, tests for inherited thrombophilia, and
plasma homocysteine levels.

Complications

If central retinal vein occlusion is associated with wide-
spread retinal ischemia, manifesting as poor visual acuity
(20/200 [6/60] or worse), florid retinal hemorrhages, an
afferent pupillary defect, and extensive areas of capillary
closure on fluorescein angiography, there is a high risk of
development of neovascular (rubeotic) glaucoma, typically
within the first 3 months after the occlusion. Branch retinal
vein occlusion may be complicated by peripheral retinal
neovascularization or chronic macular edema.

Treatment
A. Macular Edema

Intravitreal injection of VEGF inhibitors, including ranibi-
zumab, bevacizumab, or aflibercept, is beneficial in patients
with macular edema due to either branch or central retinal
vein occlusion. Intravitreal triamcinolone improves vision
in chronic macular edema due to nonischemic central reti-
nal vein occlusion, whereas an intravitreal implant con-
taining dexamethasone is beneficial in both central and
branch retinal vein occlusion. However, intraocular corti-
costeroids carry the risk of glaucoma in 20-65% of patients
and will cause cataract in all patients who have not already
had cataract surgery. Retinal laser photocoagulation may
be indicated in chronic macular edema due to branch, but
not central, retinal vein occlusion, but most patients are
treated with VEGF inhibitor injections rather than laser.

B. Neovascularization

Eyes at risk for neovascular glaucoma following ischemic
central retinal vein occlusion can be treated with panreti-
nal laser photocoagulation prophylactically or as soon as
there is evidence of neovascularization, with the latter
approach necessitating frequent monitoring. Regression of
retinal and iris neovascularization can be achieved with
intravitreal injections of bevacizumab or other anti-VEGF
agents. In branch retinal vein occlusion complicated by
retinal neovascularization, the ischemic retina should be
treated with laser photocoagulation.

Prognosis

In central retinal vein occlusion, severity of visual loss ini-
tially is a good guide to visual outcome. Initial visual acuity
of 20/60 (6/18) or better indicates a good prognosis. Visual
prognosis is poor for eyes with neovascular glaucoma. In
branch retinal vein occlusion, visual outcome is deter-
mined by the severity of glaucoma and macular damage
from hemorrhage, ischemia, or edema.
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When to Refer

All patients with retinal vein occlusion should be referred
urgently to an ophthalmologist.

Ang JL et al. A systematic review of real-world evidence of the
management of macular oedema secondary to branch retinal
vein occlusion. Eye (Lond). 2020;34:1770. [PMID: 32313172]

Shalchi Z et al. Anti-vascular endothelial growth factor for
macular oedema secondary to branch retinal vein occlusion.
Cochrane Database Syst Rev. 2020;7:CD009510. [PMID:
32633861]

CENTRAL & BRANCH RETINAL
ARTERY OCCLUSIONS

» Sudden monocular loss of vision.
> No pain or redness.
»  Widespread or sectoral pale retinal swelling.

General Considerations

Acute retinal arterial ischemia, including central and
branch retinal artery occlusion, is a true ocular and medical
emergency. In patients 50 years of age or older with central
retinal artery occlusion, giant cell arteritis must be consid-
ered (see Ischemic Optic Neuropathy and Chapter 22).
Otherwise, even if no retinal emboli are identified on oph-
thalmoscopy, urgent investigation for carotid and cardiac
sources of emboli must be undertaken in central and
branch retinal artery occlusion so that timely treatment can
be given to reduce the risk of stroke (see Chapters 14, 16,
and 26). Diabetes mellitus, hyperlipidemia, and systemic
hypertension are common etiologic factors. Migraine, oral
contraceptives, systemic vasculitis, congenital or acquired
thrombophilia, and hyperhomocysteinemia are also causes,
particularly in young patients. Internal carotid artery dis-
section should be considered, especially when there is neck
pain or a recent history of neck trauma.

Clinical Findings
A. Symptoms and Signs

Central retinal artery occlusion presents as sudden pro-
found monocular visual loss. Visual acuity is usually
reduced to counting fingers or worse, and visual field may
be restricted to an island of vision in the temporal field.
Ophthalmoscopy reveals pale swelling of the retina with a
cherry-red spot at the fovea (Figure 7-2). Occasionally,
emboli are seen in the central retinal artery or its branches.
The retinal swelling subsides over a period of 4-6 weeks,
leaving a pale optic disk with thinning of the inner retina
on optical coherence tomography scans; these findings can
help diagnose unexplained vision loss if the patient is not
examined during the acute occlusive event.

Figure 7-2. Acute central retinal artery occlusion
with cherry-red spot (arrow) seen at the fovea centered
in macular loss of retinal transparency, and preserved
retinal perfusion (arrowheads) adjacent to the optic disk
due to macular cilioretinal artery supply. (Reproduced,
with permission, from Riordan-Eva P, Augsburger JJ.
Vaughan & Asbury’s General Ophthalmology, 19th ed.
McGraw Hill, 2018)

Branch retinal artery occlusion may also present with
sudden loss of vision if the fovea is involved, but more
commonly, sudden loss of a discrete area in the visual field
in one eye is the presenting complaint. Fundus signs of reti-
nal swelling and sometimes adjacent cotton-wool spots are
limited to the area of retina supplied by the occluded
artery.

The clinician should identify risk factors for cardiac
sources of emboli including arrhythmia, particularly atrial
fibrillation, and cardiac valvular disease, and check the
blood pressure. Nonocular clinical features of giant cell
arteritis are age 50 years or older, headache, scalp tender-
ness, jaw claudication, general malaise, weight loss, symp-
toms of polymyalgia rheumatica, and tenderness, thickening,
or absence of pulse of the superficial temporal arteries.
Table 22-12 lists the clinical manifestations of vasculitis.

B. Laboratory Findings

Giant cell arteritis should be considered in cases of central
retinal artery occlusion without visible emboli. ESR and
CRP are usually elevated in giant cell arteritis, but one or
both may be normal (see Chapter 22). Consider screening
for other types of vasculitis (see Table 22-11). Screen for
diabetes mellitus and hyperlipidemia in all patients. Par-
ticularly in younger patients, consider testing for antiphos-
pholipid antibodies, lupus anticoagulant, inherited
thrombophilia, and elevated plasma homocysteine.

C. Imaging

A brain MRI with diffusion-weighted imaging sequences
should be obtained urgently to look for cerebral infarction,
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which is present in up to 31% of patients with branch or
central retinal artery occlusion. Obtain duplex ultrasonog-
raphy of the carotid arteries, ECG, echocardiography with
transesophageal studies to identify carotid and cardiac
sources of emboli, and CT or MR studies for internal
carotid artery dissection, if necessary.

Treatment

Retinal artery occlusions require urgent referral to an
emergency department for imaging and clinical assess-
ment to prevent subsequent stroke. If the patient is seen
within a few hours after onset, emergency treatment, com-
prising laying the patient flat, ocular massage, high con-
centrations of inhaled oxygen, intravenous acetazolamide,
and anterior chamber paracentesis, may influence the
visual outcome. Early thrombolysis, particularly by local
intra-arterial injection but also intravenously, has shown
good results in central retinal artery occlusion not due to
giant cell arteritis. However, local intra-arterial injection
of thrombolytic agents has a high incidence of adverse
effects and may be difficult to accomplish quickly enough
after the occlusion develops to prevent permanent vision
loss due to inner retinal ischemia, which non-human pri-
mate studies suggest occurs within 90 minutes of
occlusion.

In giant cell arteritis, there is risk of involvement of the
other eye without prompt treatment. Recommended initial
empiric treatment once giant cell arteritis is suspected is
intravenous methylprednisolone 1 g/day for 3 days. All
patients require subsequent long-term corticosteroid ther-
apy; concomitant administration of long-term low-dose
aspirin therapy is controversial. Tocilizumab, a monoclonal
antibody against the receptor for interleukin-6, is also
approved to treat giant cell arteritis. (See Polymyalgia
Rheumatica & Giant Cell Arteritis, Chapter 22, for further
discussion of treatment.)

Patients with embolic retinal artery occlusion with
70-99% ipsilateral carotid artery stenosis, and possibly those
with 50-69% stenosis, should be considered for carotid end-
arterectomy or possibly angioplasty with stenting to be per-
formed within 2 weeks (see Chapters 14 and 26). Retinal
embolization due to cardiac disease such as atrial fibrilla-
tion or a hypercoagulable state usually requires anticoagu-
lation. Cardiac valvular disease and patent foramen ovale
may require surgical treatment.

When to Refer

o Patients with retinal artery occlusions should be
referred immediately to an emergency department to
evaluate for stroke manifestations.

o Patients with central retinal artery occlusion should be
referred emergently to an ophthalmologist.

« Patients with branch retinal artery occlusion should be
referred urgently.

o Patients with suspected giant cell arteritis should be
referred to a rheumatologist to guide management.
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When to Admit

Patients with visual loss due to giant cell arteritis may
require emergency admission for high-dose corticosteroid
therapy and close monitoring to ensure adequate
treatment.

Fallico M et al. Risk of acute stroke in patients with retinal artery
occlusion: a systematic review and meta-analysis. Eye (Lond).
2020;34:683. [PMID: 31527762]

Flaxel CJ et al. Retinal and Ophthalmic Artery Occlusions Pre-
ferred Practice Pattern’. Ophthalmology. 2020;127:P259.
[PMID: 31757501]

Mac Grory B et al; American Heart Association Stroke Council;
Council on Arteriosclerosis, Thrombosis and Vascular
Biology; Council on Hypertension; and Council on Periph-
eral Vascular Disease. Management of central retinal artery
occlusion: a scientific statement from the American Heart
Association. Stroke. 2021;52:€282. [PMID: 33677974]

Serling-Boyd N et al. Recent advances in the diagnosis and man-
agement of giant cell arteritis. Curr Opin Rheumatol.
2020;32:201. [PMID: 32168069]

TRANSIENT MONOCULAR VISUAL LOSS

> Sudden-onset, monocular loss of vision usually
lasting a few minutes with complete recovery.

Clinical Findings
A. Symptoms and Signs

Transient monocular visual loss (“ocular transient ischemic
attack [TIA]”) is usually caused by a retinal embolus from
ipsilateral carotid disease or the heart. The visual loss is
characteristically described as a curtain passing vertically
across the visual field with complete monocular visual loss
lasting a few minutes and a similar curtain effect as the
episode passes (amaurosis fugax; also called “fleeting
blindness”). An embolus is rarely seen on ophthalmoscopy.
Other causes of transient, often recurrent, visual loss due to
ocular ischemia are giant cell arteritis, hypercoagulable
state (such as antiphospholipid syndrome), hyperviscosity,
and severe occlusive carotid disease. More transient visual
loss, lasting only a few seconds to 1 minute, usually recur-
rent, and affecting one or both eyes, occurs in patients with
optic disk swelling, for example in those with raised intra-
cranial pressure.

B. Diagnostic Studies

In most cases, clinical assessment and investigations are
much the same as for retinal artery occlusion with empha-
sis on urgent neuroimaging to assess for cerebral infarc-
tion, and identification of a source of emboli, since patients
with embolic transient vision loss are at increased risk for
stroke, MI, and other vascular events. Optic disk swelling
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requires different investigations (see Optic Disk Swelling,
below).

Treatment

All patients with possible embolic transient visual loss
should be treated immediately with oral aspirin (at least
81 mg daily), or another antiplatelet drug, until the cause
has been determined. Affected patients with 70-99% (and
possibly those with 50-69%) ipsilateral carotid artery ste-
nosis should be considered for urgent carotid endarterec-
tomy or possibly angioplasty with stenting (see Chapters 14
and 26). In all patients, vascular risk factors (eg, hypertension)
need to be controlled. Retinal embolization due to cardiac
arrhythmia, such as atrial fibrillation, or a hypercoagulable
state usually requires anticoagulation. Cardiac valvular
disease and patent foramen ovale may require surgical
treatment.

When to Refer

In all cases of episodic visual loss, early ophthalmologic
consultation is advisable.

When to Admit

Referral to a stroke center or hospital admission is recom-
mended in embolic transient visual loss if there have been
two or more episodes in the preceding week (“crescendo
TIA”) or the underlying cause is cardiac or a hypercoagu-
lable state.

Mbonde AA et al. Current guidelines on management of amau-
rosis fugax and transient ischemic attacks. Asia Pac ] Oph-
thalmol (Phila). 2022;11:168. [PMID: 35213421]

RETINAL DISORDERS ASSOCIATED WITH
SYSTEMIC DISEASES

1. Diabetic Retinopathy

> By 20 years after diagnosis of diabetes, 99% of
patients with type 1 diabetes and 60% of patients
with type 2 diabetes will have diabetic
retinopathy.

> Nonproliferative diabetic retinopathy: can be mild,
moderate, or severe. Microvascular changes are
limited to the retina.

> Proliferative diabetic retinopathy: new blood ves-
sels grow on the surface of the retina, optic nerve,
or iris.

> Diabetic macular edema: central retinal swelling;
can occur with any severity level of diabetic reti-
nopathy; reduces visual acuity if the foveal center
is involved.

General Considerations

Diabetic retinopathy is present in about one-third of
patients in whom diabetes has been diagnosed, and about
one-third of those have sight-threatening disease. In the
United States, it affects about 4 million people; it is the
leading cause of vision loss worldwide among adults aged
25-74 years; and the number of affected individuals aged
65 years or older is increasing. Worldwide, there are
approximately 93 million people with diabetic retinopathy,
including 28 million with vision-threatening disease. Reti-
nopathy increases in prevalence and severity with increas-
ing duration and poorer control of diabetes. In type 1
diabetes, retinopathy is not detectable for the first 5 years
after diagnosis. In type 2 diabetes, about 20% of patients
have retinopathy at diagnosis, likely because they had dia-
betes for a long time before diagnosis. Macular involve-
ment is the most common cause of legal blindness in type
2 diabetes.

There are two main categories of diabetic retinopathy:
nonproliferative and proliferative. Diabetic macular edema
can occur at any stage in both nonproliferative and prolif-
erative retinopathy and is the most common reason for
ophthalmic diabetic treatment.

Nonproliferative retinopathy (previously known as
“background” retinopathy) is subclassified as mild, moder-
ate, or severe. It represents the earliest stage of retinal
involvement by diabetes. During this stage, the retinal
capillaries leak proteins, lipids, or red cells into the retina.
When this process occurs in the macula and causes clini-
cally significant macular edema, visual acuity is affected;
this is the most common cause of visual impairment in
patients with type 2 diabetes.

Proliferative retinopathy is less common than nonpro-
liferative retinopathy but causes more severe visual loss. It
involves the growth of new vessels and fibrous tissue on the
surface of the retina, extending into the vitreous chamber.
It is a consequence of severe capillary occlusion, which
causes retinal ischemia and release of VEGF; this, in turn,
stimulates new vessel growth with vision loss from prereti-
nal hemorrhage, fibrosis, and retinal traction.

Clinical Findings

Clinical assessment comprises visual acuity testing, stereo-
scopic examination of the retina, retinal imaging with opti-
cal coherence tomography, and sometimes fluorescein
angiography.

Nonproliferative retinopathy manifests as microaneu-
rysms, retinal hemorrhages, venous beading, retinal
edema, and hard exudates. In mild nonproliferative dia-
betic retinopathy, there are mild retinal abnormalities
without visual loss. Reduction of vision is most commonly
due to diabetic macular edema, which may be focal or dif-
fuse, but it can also be due to macular ischemia. Severe
nonproliferative retinopathy is defined as having any one
of the following: severe intraretinal hemorrhages and
microaneurysms in four quadrants, venous beading in two
or more quadrants, or intraretinal microvascular abnor-
malities in at least one quadrant.
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Proliferative retinopathy is characterized by neovascu-
larization, arising from either the optic disk or the retinal
vascular arcades. Prior to proliferation of new capillaries, a
preproliferative phase often occurs in which arteriolar
ischemia is manifest as cotton-wool spots (small infarcted
areas of retina). Vision is usually normal until macular
edema, vitreous hemorrhage, or retinal detachment occurs.
Proliferation into the vitreous of blood vessels, with associ-
ated fibrosis, may lead to vitreous hemorrhage (common)
and tractional retinal detachment.

Diabetic retinopathy may worsen after bariatric surgery
or in patients with long-standing hyperglycemia that is
rapidly brought under tight control, such as after receiving
an insulin pump with continuous glucose monitoring. It is
believed that capillary endothelial cells retain “metabolic
memory” of hyperglycemia and that epigenetic changes
persist for several months after the hyperglycemia is cor-
rected, sometimes causing retinopathy progression after
intensive glycemic control is initiated; however, after the
first 18-24 months, rates of progression are significantly
lower in patients treated with intensive control compared
to conventional regimens.

Screening

Visual symptoms and visual acuity are poor guides to the
presence of diabetic retinopathy. Patients with diabetes mel-
litus should undergo regular fundus photography, which
can be performed using telemedicine that may involve
computer detection software programs, or dilated slit-lamp
examination of the retina. Ultrawide-field fluorescein angi-
ography can identify peripheral retinal vascular lesions that
predict disease worsening in eyes with nonproliferative
diabetic retinopathy. Patients with type 1 diabetes mellitus
should be screened 5 years after the diabetes is diagnosed.
Patients with type 2 diabetes mellitus should be screened at
or shortly after diagnosis of diabetes. More frequent moni-
toring is required in women with type 1 or 2 diabetes during
pregnancy and in those planning pregnancy, and for the
first 2 years after intensive glycemic control is initiated.

Treatment

Treatment includes optimizing blood glucose, blood pres-
sure, kidney function, and serum lipids. When patients are
initially brought into intensive glycemic control, they should
have an ophthalmologic examination every 3-4 months so
they can be treated if retinopathy progresses. Glycemic
control is the most important modifiable factor in treating
patients with diabetic retinopathy, but intensive blood
pressure control and avoiding tobacco use also slow reti-
nopathy progression.

1. Macular edema—Intravitreal injection of a VEGF
inhibitor (ranibizumab, bevacizumab, aflibercept, or brolu-
cizumab) is the mainstay of treatment for diabetic macular
edema. Macular edema and exudates, but not macular
ischemia, may also respond to laser photocoagulation; to
corticosteroid treatment (triamcinolone, dexamethasone
implant, or fluocinolone implant); or to vitrectomy if there
is traction from scarring on the retinal surface.
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2. Nonproliferative retinopathy—VEGF inhibitor therapy
improves diabetic retinopathy severity in eyes at all levels
of nonproliferative diabetic retinopathy. In patients with
severe nonproliferative retinopathy, fluorescein angiogra-
phy can demonstrate the extent of retinal ischemia, which
can help determine whether panretinal laser photocoagula-
tion should be performed prophylactically.

3. Proliferative retinopathy—This is usually treated by
intravitreal injection of a VEGF inhibitor or panretinal
laser photocoagulation, preferably before vitreous hemor-
rhage or tractional detachment has occurred. Proliferative
diabetic retinopathy, especially after successful laser treat-
ment, is not a contraindication to treatment with thrombo-
lytic agents, aspirin, or warfarin unless there has been
recent intraocular hemorrhage. Vitrectomy is necessary to
remove persistent vitreous hemorrhage, improve vision,
allow panretinal laser photocoagulation, treat tractional
retinal detachment involving the macula, and manage rap-
idly progressive proliferative disease.

When to Refer

« All diabetic patients with sudden loss of vision or reti-
nal detachment should be referred emergently to an
ophthalmologist.

o Proliferative retinopathy or macular involvement
requires urgent referral to an ophthalmologist.

o Severe nonproliferative retinopathy or unexplained
reduction of visual acuity requires early referral to an
ophthalmologist.

Flaxel CJ et al. Diabetic Retinopathy Preferred Practice Pattern®.
Ophthalmology. 2020;127:P66. [PMID: 31757498]

Silva PS et al; DRCR Retina Network. Association of ultra-
widefield fluorescein angiography-identified retinal nonper-
fusion and the risk of diabetic retinopathy worsening over
time. JAMA Ophthalmol. 2022;140:936. [PMID: 35980610]

Wong TY et al. Strategies to tackle the global burden of diabetic
retinopathy: from epidemiology to artificial intelligence.
Ophthalmologica. 2020;243:9. [PMID: 31408872]

2. Hypertensive Retinochoroidopathy

Systemic hypertension affects both the retinal and choroidal
circulations. The clinical manifestations vary according to the
degree and rapidity of rise in blood pressure and the underly-
ing state of the ocular circulation. The most florid ocular
changes occur in young patients with abrupt elevations of
blood pressure, such as may occur in pheochromocytoma,
malignant hypertension, or preeclampsia-eclampsia.

Chronic hypertension accelerates the development of
atherosclerosis. The retinal arterioles become more tortu-
ous and narrower and develop abnormal light reflexes
(“silver-wiring” and “copper-wiring”) (Figure 13-2). There
is increased venous compression at the retinal arteriove-
nous crossings (“arteriovenous nicking”), predisposing to
branch retinal vein occlusions. Flame-shaped hemorrhages
occur in the nerve fiber layer of the retina. Detection is
aided by nonmydriatic fundus photography.
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Acute elevations of blood pressure result in loss of auto-
regulation in the retinal circulation, leading to breakdown
of endothelial integrity and occlusion of precapillary arte-
rioles and capillaries that manifest as cotton-wool spots,
retinal hemorrhages, retinal edema, and retinal exudates,
often in a stellate appearance at the macula. Vasoconstric-
tion and ischemia in the choroid result in exudative retinal
detachments and retinal pigment epithelial infarcts that
later develop into pigmented lesions that may be focal,
linear, or wedge-shaped. The abnormalities in the choroi-
dal circulation may also affect the optic nerve head, pro-
ducing ischemic optic neuropathy with optic disk swelling.
Fundus abnormalities are the hallmark of hypertensive crisis
with retinopathy (previously known as malignant hyperten-
sion) that requires emergency treatment (see Chapter 13).
Marked fundus abnormalities are likely to be associated
with permanent retinal, choroidal, or optic nerve damage.
Precipitous reduction of blood pressure may exacerbate
such damage.

Chen X et al. Hypertensive retinopathy and the risk of stroke
among hypertensive adults in China. Invest Ophthalmol Vis
Sci. 2021;62:28. [PMID: 34283210]

Tsukikawa M et al. A review of hypertensive retinopathy and
chorioretinopathy. Clin Optom (Auckl). 2020;12:67. [PMID:
32440245]

3. Blood Dyscrasias

Severe thrombocytopenia or anemia may result in various
types of retinal or choroidal hemorrhages, including white-
centered retinal hemorrhages (Roth spots) that occur in
leukemia and other situations (eg, bacterial endocarditis).
Involvement of the macula may result in permanent visual
loss.

Sickle cell retinopathy is particularly common in hemo-
globin SC disease but may also occur with other hemoglo-
bin S variants. Manifestations include “salmon-patch”
preretinal/intraretinal hemorrhages, “black sunbursts”
resulting from intraretinal hemorrhage, and new vessels.
Severe visual loss is rare with sickle cell retinopathy but
more common in patients with pulmonary hypertension.
Retinal laser photocoagulation reduces the frequency of
vitreous hemorrhage from new vessels. Surgery is occa-
sionally needed for persistent vitreous hemorrhage or
tractional retinal detachment.

Alabduljalil T et al. Retinal ultra-wide field colour imaging ver-
sus dilated fundus examination to screen for sickle cell reti-
nopathy. Br ] Ophthalmol. 2021;105:1121. [PMID: 32816790]

AlRyalat SA et al. Ocular manifestations of sickle cell disease in
different genotypes. Ophthalmic Epidemiol. 2021;28:185.
[PMID: 32757703]

4. HIV Infection/AIDS

See Chapter 33. HIV retinopathy causes cotton-wool
spots, retinal hemorrhages, and microaneurysms but may
also lead to reduced contrast sensitivity and retinal nerve
fiber layer and outer retinal damage (HIV neuroretinal
disorder).

CMYV retinitis is less common since the availability of
antiretroviral therapy (ART) but continues to be prevalent
where resources are limited. It usually occurs when CD4
counts are below 50/mcL (0.05 x 10°/L) and is character-
ized by progressively enlarging yellowish-white patches of
retinal opacification and retinal hemorrhages, usually
beginning adjacent to the major retinal vascular arcades.
Patients are often asymptomatic until there is involvement
of the fovea or optic nerve, or until retinal detachment
develops. See Table 33-3 for initial therapeutic recommen-
dations. Maintenance therapy can be achieved with lower-
dose systemic therapy. Systemic therapy has a greater risk
of nonocular adverse effects but reduces the incidence of
retinitis in the other eye and avoids intraocular complica-
tions of intravitreal administration. In all patients with
CMYV retinitis, ART needs to be instituted or adjusted. This
may lead to the immune reconstitution inflammatory syn-
drome (IRIS), which may lead to visual loss, predomi-
nantly due to cystoid macular edema. It may be possible to
reduce the likelihood of IRIS by using immunomodulatory
therapy to suppress the immune response causing the
inflammation. If the CD4 count is maintained above
100/mcL (0.1 x 10°/L), it may be possible to discontinue
maintenance anti-CMV therapy.

Other ophthalmic manifestations of opportunistic infec-
tions occurring in AIDS patients include herpes simplex
retinitis, which usually manifests as acute retinal necrosis;
toxoplasmic and candidal chorioretinitis possibly progress-
ing to endophthalmitis; herpes zoster ophthalmicus and
herpes zoster retinitis, which can manifest as acute retinal
necrosis or progressive outer retinal necrosis; and various
entities due to syphilis, tuberculosis, or cryptococcosis.
Kaposi sarcoma of the conjunctiva (see Chapter 33) and
orbital lymphoma may also be seen on rare occasions.

Sudharshan S et al. Human immunodeficiency virus and intra-
ocular inflammation in the era of highly active antiretroviral
therapy—an update. Indian ] Ophthalmol. 2020;68:1787.
[PMID: 32823395]

Tang Y et al. Clinical features of cytomegalovirus retinitis in HIV
infected patients. Front Cell Infect Microbiol. 2020;10:136.
[PMID: 32318357]

ISCHEMIC OPTIC NEUROPATHY

» Sudden painless visual loss with signs of optic
nerve dysfunction.

» Optic disk swelling in anterior ischemic optic
neuropathy.

Anterior ischemic optic neuropathy—due to inadequate
perfusion of the posterior ciliary arteries that supply the
anterior portion of the optic nerve—produces sudden
visual loss, usually with an altitudinal field defect and optic
disk swelling with pallor. In older patients, it may be caused



DISORDERS OF THE EYES & LIDS

by giant cell arteritis (arteritic anterior ischemic optic neu-
ropathy). The predominant factor predisposing to nonar-
teritic anterior ischemic optic neuropathy, which
subsequently affects the other eye in around 15% of cases,
is a congenitally crowded optic disk, compromising optic
disk circulation. Other predisposing factors are systemic
hypertension, diabetes mellitus, hyperlipidemia, systemic
vasculitis, inherited or acquired thrombophilia, interferon-
alpha therapy, and obstructive sleep apnea; hypotension
and anemia during dialysis may cause bilateral anterior
ischemic optic neuropathy. An association with phospho-
diesterase type 5 inhibitors is controversial.

Posterior ischemic optic neuropathy, involving the
retrobulbar optic nerve and thus not causing any optic disk
swelling, may occur with severe blood loss; nonocular sur-
gery, particularly prolonged lumbar spine surgery in the
prone position with increased orbital pressure; severe
burns; or in association with dialysis, as a consequence of
profound hypotension and anemia. In all such situations,
there may be several contributory factors.

Treatment

Arteritic anterior ischemic optic neuropathy necessitates
emergency high-dose systemic corticosteroid treatment to
prevent visual loss in the other eye. (See Central & Branch
Retinal Artery Occlusions, above, and Polymyalgia Rheu-
matica & Giant Cell Arteritis, Chapter 22.) It is uncertain
whether systemic or intravitreal corticosteroid therapy
influences the outcome in nonarteritic anterior ischemic
optic neuropathy or whether oral low-dose aspirin (~81 mg
daily) reduces the risk of involvement of the other eye. In
ischemic optic neuropathy after nonocular surgery or
dialysis, treatment of marked anemia by blood transfusion
may be beneficial.

When to Refer

Patients with ischemic optic neuropathy should be referred
urgently to an ophthalmologist.

When to Admit

Patients with ischemic optic neuropathy due to giant cell
arteritis or other vasculitis may require emergency admis-
sion for high-dose corticosteroid therapy and close moni-
toring to ensure that treatment is adequate.

Arora S et al. Sildenafil in ophthalmology: an update. Surv Oph-
thalmol. 2022;67:463. [PMID: 34175342]

Augstburger E et al. Acute ischemic optic nerve disease: patho-
physiology, clinical features and management. ] Fr Ophtal-
mol. 2020;43:e41. [PMID: 31952875]

Vilares-Morgado R et al. Management of ocular arterial ischemic
diseases: a review. Graefes Arch Clin Exp Ophthalmol.
2023;261:1. [PMID: 35838806]

Zhou P et al. The efficacy of glucocorticoids in the treatment of
nonarteritic anterior ischemic optic neuropathy: a systematic
review and meta-analysis. Comput Math Methods Med.
2022;2022:2935992. [PMID: 35341003]
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OPTIC NEURITIS

» Subacute, usually unilateral, visual loss.
> Pain exacerbated by eye movements.

> Optic disk is usually normal in acute stage but
subsequently develops pallor.

General Considerations

Inflammatory optic neuropathy is strongly associated with
demyelinating disease (typical optic neuritis), particularly
multiple sclerosis, but it also occurs in acute disseminated
encephalomyelitis; sarcoidosis; neuromyelitis optica spec-
trum disorder, which is characterized by serum antibodies
to aquaporin-4; in association with serum antibodies to
myelin oligodendrocyte glycoprotein; following viral infec-
tion (usually in children); in varicella zoster virus infec-
tion; in autoimmune disorders, particularly SLE and
Sjogren syndrome; during treatment with biologics; and by
spread of inflammation from the meninges, orbital tissues,
or paranasal sinuses.

Clinical Findings

Optic neuritis in demyelinating disease is characterized by
unilateral loss of vision developing over a few days. Visual
acuity ranges from 20/30 (6/9) to no perception of light,
with more severe visual loss being associated with low
serum vitamin D. In almost all cases, there is pain behind
the eye, exacerbated by eye movements, central visual field
loss, color vision loss, and a relative afferent pupillary
defect. In about two-thirds of cases, the optic nerve is nor-
mal during the acute stage (retrobulbar optic neuritis). In
the remainder, the optic disk is swollen (papillitis) with
occasional flame-shaped peripapillary hemorrhages. Visual
acuity usually improves within 2-3 weeks and returns to
20/40 (6/12) or better in 95% of previously unaffected eyes.
Optic atrophy subsequently develops if there has been
extensive optic nerve fiber damage. Any patient without a
known diagnosis of multiple sclerosis in whom visual
recovery does not occur, or if there is continuing deteriora-
tion of vision, or pain persisting after 2 weeks, should
undergo MRI of the head and orbits to look for periven-
tricular white matter demyelination or a lesion compress-
ing the optic nerve.

Treatment

In acute demyelinating optic neuritis, intravenous methyl-
prednisolone (1 g daily for 3 days followed by a tapering
course of oral prednisolone) has been shown to accelerate
visual recovery but not to improve final vision. However, in
clinical practice, the oral taper is not often prescribed. Use
in an individual patient is determined by the degree of
visual loss, the state of the other eye, and the patient’s visual
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requirements. Newer therapies include monoclonal anti-
bodies against immune cells and cell-based therapies to
deplete or modulate T and B cell responses.

Atypical optic neuritis due to sarcoidosis, neuromyelitis
optica, herpes zoster, or SLE generally has a poorer prog-
nosis, requires immediate and more prolonged corticoste-
roid therapy, may require plasma exchange, and may
necessitate long-term immunosuppression.

Prognosis

Among patients with a first episode of clinically isolated
optic neuritis, multiple sclerosis will develop in 50% within
15 years; however, the likelihood of developing multiple
sclerosis ranges from 25% for patients without demyelinat-
ing lesions on brain MRI to 72% in patients with one or
more demyelinating lesions. The major risk factors are
female sex and multiple white matter lesions on brain MRI.
Many disease-modifying drugs are available to reduce the
risk of further neurologic episodes and disability, but each
has adverse effects that in some instances are life-threaten-
ing. Retinal nerve fiber layer optical coherence tomogra-
phy quantifies axonal damage that can be used to monitor
disease progression.

When to Refer

All patients with optic neuritis should be referred urgently
for ophthalmologic or neurologic assessment.

Derdelinckx J et al. Cells to the rescue: emerging cell-based
treatment approaches for NMOSD and MOGAD. Int ] Mol
Sci. 2021;22:7925. [PMID: 34360690]

Sechi E et al. Myelin oligodendrocyte glycoprotein antibody-
associated disease (MOGAD): a review of clinical and MRI
features, diagnosis, and management. Front Neurol.
2022;13:885218. [PMID: 35785363]

OPTIC DISK SWELLING

Optic disk swelling may result from any orbital lesion caus-
ing nerve compression, severe hypertensive retinocho-
roidopathy, or raised intracranial pressure, the last
necessitating urgent imaging to exclude an intracranial
mass, hemorrhage, infection, or cerebral venous sinus
occlusion. Intraocular causes of optic disk swelling include
central retinal vein occlusion, posterior uveitis, and poste-
rior scleritis. Optic nerve lesions causing disk swelling
include anterior ischemic optic neuropathy; optic neuritis;
optic nerve sheath meningioma; and infiltration by sar-
coidosis, leukemia, or lymphoma.

Papilledema (optic disk swelling due to raised intracra-
nial pressure) is usually bilateral and most commonly
produces enlargement of the blind spot without loss of
acuity. Severe acute papilledema or chronic papilledema, as
in idiopathic intracranial hypertension and cerebral venous
sinus occlusion, may be associated with visual field and
occasionally with profound visual acuity loss. All patients
with chronic papilledema must be monitored carefully—
especially their visual fields—and CSF shunt or optic nerve
sheath fenestration should be considered in those with

progressive visual loss not controlled by medical therapy
(weight loss where appropriate and usually acetazolamide
in patients with idiopathic intracranial hypertension). In
idiopathic intracranial hypertension, transverse venous
sinus stenting is also an option.

Raoof N et al. Diagnosis and treatment of idiopathic intracranial
hypertension. Cephalalgia. 2021;41:472. [PMID: 33631966]
Spiegel SJ et al. Neuro-ophthalmic emergencies. Neurol Clin.

2021;39:631. [PMID: 33896536]

CRANIAL NERVE PALSIES

A cranial nerve palsy of any of the three cranial nerves that
supply the extraocular muscles can cause double vision.

In a complete third nerve palsy, there is ptosis with a
divergent and slightly depressed eye (Figure 7-3). Extra-
ocular movements are restricted in all directions except
laterally (preserved lateral rectus function) (Figure 7-3E).
Intact fourth nerve (superior oblique) function is detected
by inward rotation on attempted depression of the eye.
Pupillary involvement, manifesting as a relatively dilated
pupil that does not constrict normally to light, usually
means compression, which may be due to aneurysm of the
posterior communicating artery or uncal herniation due to
a supratentorial mass lesion. In acute painful isolated third
nerve palsy with pupillary involvement, posterior commu-
nicating artery aneurysm must be excluded. Pituitary apo-
plexy is a rarer cause. Causes of isolated third nerve palsy
without pupillary involvement include diabetes mellitus,
hypertension, giant cell arteritis, and herpes zoster.

Fourth nerve palsy causes upward deviation of the eye
with failure of depression on adduction. In acquired cases,
there is vertical and torsional diplopia that is most apparent
on looking down. Trauma is a major cause of acquired—
particularly bilateral—fourth nerve palsy, but posterior
fossa tumor and medical causes, such as in third nerve
palsy, should also be considered. Similar clinical features
are seen in congenital cases due to developmental anomaly
of the nerve, muscle, or tendon.

Sixth nerve palsy causes convergent squint in the pri-
mary position with failure of abduction of the affected eye,
producing horizontal diplopia that increases on gaze to the
affected side and on looking into the distance. It is an
important sign of raised intracranial pressure and may also
be due to trauma, neoplasms, brainstem lesions, petrous
apex lesions, or medical causes (such as diabetes mellitus,
hypertension, giant cell arteritis, and herpes zoster).

In an isolated cranial nerve palsy presumed to be due a
medical cause, brain MRI is not always required initially,
but it is necessary if recovery has not begun within
3 months.

A cranial nerve palsy accompanied by other neurologic
signs may be due to lesions in the brainstem, cavernous
sinus, or orbit. Lesions around the cavernous sinus involve
the first and second divisions of the trigeminal nerve, the
third, fourth, and sixth cranial nerves, and occasionally
the optic chiasm. Orbital apex lesions involve the optic
nerve and the three cranial nerves supplying the extraocu-
lar muscles.
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A Figure 7-3. Left partial third nerve palsy with ptosis
(A), reduced adduction (B), reduced elevation (C), and
reduced depression (D) but normal abduction (E) of the
left eye.

Myasthenia gravis and thyroid eye disease (see Graves
Ophthalmopathy) should be considered in the differential
diagnosis of disordered extraocular movements.

[» When to Refer

o In recent-onset isolated third nerve palsy, especially if
there is pupillary involvement or pain, immediate refer-
ral is required for neurologic assessment and possibly
CT, MRI, or catheter angiography for intracranial
aneurysm.
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o All patients with recent-onset double vision should be
referred urgently to a neurologist or ophthalmologist,
particularly if there are multiple cranial nerve dysfunc-
tions or other neurologic abnormalities.

> When to Admit

Patients with double vision due to giant cell arteritis may
require emergency admission for high-dose corticosteroid
therapy and close monitoring to ensure that treatment is
adequate. (See Central & Branch Retinal Artery Occlusions
and Chapter 22.)

Prasad S. A window to the brain: neuro-ophthalmology for the
primary care practitioner. Am ] Med. 2018;131:120. [PMID:
29079403]

THYROID EYE DISEASE (Graves
Ophthalmopathy)

See Hyperthyroidism (Thyrotoxicosis) in Chapter 28.

ORBITAL CELLULITIS

Orbital cellulitis is characterized by fever, proptosis, restric-
tion of extraocular movements, and swelling with redness
of the lids. Immediate treatment with intravenous antibiot-
ics is necessary to prevent optic nerve damage and spread
of infection to the cavernous sinuses, meninges, and brain.
Infection of the paranasal sinuses is the usual underlying
cause; infecting organisms include S pneumoniae, the inci-
dence of which has been reduced by the administration of
pneumococcal vaccine; other streptococci, such as the
anginosus group; H influenzae; and, less commonly,
S aureus including MRSA. Penicillinase-resistant penicil-
lin, such as nafcillin, is recommended, possibly together
with metronidazole or clindamycin to treat anaerobic
infections. If trauma is the underlying cause, a cephalospo-
rin, such as cefazolin or ceftriaxone, should be added to
ensure coverage for S aureus and group A beta-hemolytic
streptococci. If MRSA infection is a concern, vancomycin
or clindamycin may be required. For patients with penicil-
lin hypersensitivity, vancomycin, levofloxacin, and metro-
nidazole are recommended. The response to antibiotics is
usually excellent, but surgery may be required to drain the
paranasal sinuses or orbital abscess. In immunocompro-
mised patients, zygomycosis must be considered.

> When to Refer
All patients with suspected orbital cellulitis must be

referred emergently to an ophthalmologist.

Tsirouki T et al. Orbital cellulitis. Surv Ophthalmol. 2018;63:534.
[PMID: 29248536]

OCULAR TRAUMA

Ocular trauma is an important cause of avoidable severe
visual impairment at all ages, and it is the leading cause of
monocular blindness in young adult men in the United States.
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Thorough but safe clinical assessment, supplemented when
necessary by imaging, is crucial to effective management.
Ocular damage and the possible need for early assessment by
an ophthalmologist need to be borne in mind in the assess-
ment of any patient with mid-facial injury.

Coleman AL et al. Ophthalmology and “rubber bullets” Oph-
thalmology. 2020;127:1287. [PMID: 32762875]

Heath Jeffery RC et al. Eye injuries: understanding ocular
trauma. Aust ] Gen Pract. 2022;51:476. [PMID: 35773155]
Rho JY et al. Management of eye trauma for the primary care
physician. ] Am Board Fam Med. 2021;34:1018. [PMID:

34535529]

1. Conjunctival & Corneal Foreign Bodies

If a patient complains of “something in my eye” and gives a
consistent history, a foreign body is usually present on the
cornea or under the upper lid even though it may not be
visible. Visual acuity should be tested before treatment is
instituted to assess the severity of the injury and as a basis
for comparison in the event of complications.

After a local anesthetic (eg, proparacaine, 0.5%) is
instilled, the eye is examined with a slit lamp or with a
hand flashlight, using oblique illumination, and loupe. The
instillation of sterile fluorescein may make corneal foreign
bodies more apparent, which are then removed with a ster-
ile wet cotton-tipped applicator or hypodermic needle.
Bacitracin-polymyxin ophthalmic ointment should be
instilled. It is not necessary to patch the eye. All patients
need to be advised to return promptly for reassessment if
there is any increase in pain, redness, or impairment of
vision.

Iron foreign bodies usually leave a diffuse rust ring.
This requires excision and is best done under local anes-
thesia using a slit lamp. Caution: Anesthetic drops should
not be given to the patient for self-administration.

If there is no infection, a layer of corneal epithelial cells
will line the crater within 24 hours. While the epithelium is
defective, the cornea is extremely susceptible to infection.
Early infection is manifested by a white necrotic area
around the crater and a small amount of gray exudate.

In the case of a foreign body under the upper lid, a local
anesthetic is instilled and the lid is everted by grasping the
lashes gently and exerting pressure on the mid portion of
the outer surface of the upper lid with an applicator. If a
foreign body is present, it can easily be removed by passing
a wet sterile cotton-tipped applicator across the conjuncti-
val surface.

When to Refer

Refer urgently to an ophthalmologist if a corneal foreign
body cannot be removed or if there is suspicion of corneal
infection.

Fraenkel A et al. Managing corneal foreign bodies in office-
based general practice. Aust Fam Physician. 2017;46:89.
[PMID: 28260265]

2. Intraocular Foreign Body

An intraocular foreign body requires emergency treatment
by an ophthalmologist. Patients giving a history of “some-
thing hitting the eye”—particularly while hammering on
metal or using grinding equipment—must be assessed for
this possibility, especially when no corneal foreign body is
seen, a corneal or scleral wound is apparent, or there is
marked visual loss or media opacity. Such patients must be
treated as for open globe injury and referred without delay.
Intraocular foreign bodies significantly increase the risk of
intraocular infection.

When to Refer

Patients with suspected intraocular foreign body must be
referred emergently to an ophthalmologist.

Liang Y et al. Intraocular foreign bodies: clinical characteristics
and factors affecting visual outcome. ] Ophthalmol. 2021;
2021:9933403. [PMID: 34239723]

3. Corneal Abrasions

A patient with a corneal abrasion complains of severe pain
and photophobia. There is often a history of trauma to the
eye, commonly involving a fingernail, piece of paper, or
contact lens. Visual acuity is recorded, and the cornea and
conjunctiva are examined with a light and loupe to rule out
a foreign body. If an abrasion is suspected but cannot be
seen, sterile fluorescein is instilled into the conjunctival
sac: the area of corneal abrasion will stain because fluores-
cein stains areas that are devoid of epithelium.

Treatment includes bacitracin-polymyxin ophthalmic
ointment or drops, or a fluoroquinolone topical antibiotic
in contact lens wearers, as prophylaxis against infection. A
mydriatic (cyclopentolate 1%) and either topical or oral
NSAIDs can be used for pain control. Patching the eye is
probably not helpful for small abrasions. Corneal abrasions
heal more slowly in persons who smoke cigarettes. Recur-
rent corneal erosion may follow corneal abrasions.

Although treatment of pain from a corneal abrasion
with topical tetracaine for 24 hours has been reported, there
is a risk of delayed healing and severe corneal disease from
misuse of topical anesthetics, so it is not recommended.

Fusco N etal. Traumatic corneal abrasion. Cureus. 2019;11:e4396.
[PMID: 31223554]

4. Contusions

Contusion injury of the eye (closed globe injury) and sur-
rounding structures may cause ecchymosis (“black eye”),
subconjunctival hemorrhage, edema of the cornea, hemor-
rhage into the anterior chamber (hyphema), rupture of the
root of the iris (iridodialysis), paralysis of the pupillary
sphincter, paralysis of the muscles of accommodation, cat-
aract, dislocation of the lens, vitreous hemorrhage, retinal
hemorrhage and edema (most common in the macular
area), detachment of the retina, rupture of the choroid,
fracture of the orbital floor (“blowout fracture”), or optic
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nerve injury. Many of these injuries are immediately obvi-
ous; others may not become apparent for days or weeks.
The possibility of globe injury must always be considered
in patients with facial injury, particularly if there is an
orbital fracture. Patients with moderate to severe contu-
sions should be seen by an ophthalmologist.

Any injury causing hyphema involves the danger of
secondary hemorrhage, which may cause intractable glau-
coma with permanent visual loss. The patient should be
advised to rest until complete resolution has occurred.
Frequent ophthalmologic assessment is essential. Aspirin
and any drugs inhibiting coagulation increase the risk of
secondary hemorrhage and are to be avoided. Sickle cell
anemia or trait adversely affects outcome.

When to Refer

Patients with moderate or severe ocular contusion should
be referred to an ophthalmologist, emergently if there is
hyphema.

5. Lacerations
A. Lids

If the lid margin is lacerated, the patient should be referred
for specialized care, since permanent notching may result.
Lacerations of the lower eyelid near the inner canthus often
sever the lower canaliculus, for which canalicular intuba-
tion is likely to be required. Lid lacerations not involving
the margin may be sutured like any skin laceration.

Ko AC et al. Eyelid and periorbital soft tissue trauma. Oral Max-
illofac Surg Clin North Am. 2021;33:317. [PMID: 34210399]

B. Conjunctiva

In lacerations of the conjunctiva, sutures are not necessary.
To prevent infection, topical sulfonamide or other antibi-
otic is used until the laceration is healed.

C. Cornea or Sclera

Patients with suspected corneal or scleral laceration or
rupture (open globe injury) must be seen emergently by an
ophthalmologist. Manipulation is kept to a minimum,
since pressure may result in extrusion of intraocular con-
tents. The eye is bandaged lightly and covered with a shield
that rests on the orbital bones above and below. The patient
should be instructed not to squeeze the eye shut and to
remain still. If there may be a metallic intraocular foreign
body, a radiograph or CT scan is obtained to identify and
localize it. MRI is contraindicated because of the risk of
movement of any metallic foreign body but may be useful for
non-metallic foreign body. Endophthalmitis occurs in over
5% of open globe injuries.

When to Refer

Patients with suspected open globe injury must be referred
emergently to an ophthalmologist.
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CHEMICAL CONJUNCTIVITIS & KERATITIS

Chemical burns are treated by copious irrigation of the eyes
as soon as possible after exposure, with tap water, saline
solution, or buffering solution if available. Neutralization of
an acid with an alkali or vice versa may cause further dam-
age. Alkali injuries are more serious and require prolonged
irrigation, since alkalies are not precipitated by the proteins
of the eye as are acids. It is important to remove any
retained particulate matter, such as is typically present in
injuries involving cement and building plaster. This often
requires eversion of the upper lid. The pupil should be
dilated with 1% cyclopentolate, 1 drop twice a day, to
relieve discomfort, and prophylactic topical antibiotics
should be started (Table 7-2). In moderate to severe inju-
ries, intensive topical corticosteroids and topical and sys-
temic vitamin C are also necessary. Amniotic membrane
transplants can promote corneal epithelial healing. Com-
plications include mucus deficiency, scarring of the cornea
and conjunctiva, symblepharon (adhesions between the
tarsal and bulbar conjunctiva), tear duct obstruction, and
secondary infection. A slit lamp examination is required to
assess the severity of ocular surface chemical burns.

Ahmmed AA et al. Epidemiology, economic and humanistic
burdens of ocular surface chemical injury: a narrative review.
Ocul Surf. 2021;20:199. [PMID: 33647471]

Sharma N et al. Treatment of acute ocular chemical burns. Surv
Ophthalmol. 2018;63:214. [PMID: 28935121]

PRECAUTIONS IN MANAGEMENT OF
OCULAR DISORDERS

1. Use of Local Anesthetics

Unsupervised self-administration of local anesthetics is
dangerous because they are toxic to the corneal epithelium,
delay healing, and the patient may further injure an anes-
thetized eye without knowing it.

Lee MD... Seitzman GD. Cornea specialists do not recommend
routine usage of topical anesthetics for corneal abrasions.
Ann Emerg Med. 2019;74:463. [PMID: 31445551]

2. Pupillary Dilation

Dilating the pupil can very occasionally precipitate acute
glaucoma if the patient has a narrow anterior chamber
angle and should be undertaken with caution if the ante-
rior chamber is obviously shallow (readily determined by
oblique illumination of the anterior segment of the eye). A
short-acting mydriatic, such as tropicamide, should be
used and the patient warned to report immediately if ocu-
lar discomfort or redness develops. Angle closure is more
likely to occur if pilocarpine is used to overcome pupillary
dilation than if the pupil is allowed to constrict naturally.

3. Corticosteroid Therapy

Comanagement with eye specialists is strongly recommended
to monitor for ocular complications of corticosteroid therapy.
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Long-term use of local corticosteroids may be complicated by
ocular hypertension leading to open-angle glaucoma; cata-
ract formation; and exacerbation of ocular infections, such as
herpes simplex (dendritic) and fungal keratitis. Furthermore,
perforation of the cornea may occur when corticosteroids are
used indiscriminately for infectious keratitis. The potential
for causing or exacerbating systemic hypertension, diabetes
mellitus, gastritis, osteoporosis, or glaucoma must always be
borne in mind when systemic corticosteroids are prescribed
for such conditions as uveitis or giant cell arteritis.

4. Contaminated Eye Medications

Ophthalmic solutions are prepared with the same degree of
care as fluids intended for intravenous administration, but
once bottles are opened there is a risk of contamination,
particularly with solutions of tetracaine, proparacaine, flu-
orescein, and any preservative-free preparations. Single-
use fluorescein eyedrops or sterile fluorescein filter paper
strips are recommended for use in place of multiple-use
fluorescein solutions.

Whether in plastic or glass containers, eye solutions
should not remain in use for long periods after the bottle is
opened. Four weeks after opening is the usual maximum
time for use of a solution containing preservatives before
discarding. Preservative-free preparations should be kept
refrigerated and usually discarded within 1 week after
opening. Single-use products should not be reused.

If the eye has been injured by accident or by surgical
trauma, it is of the greatest importance to use freshly
opened bottles of sterile medications or single-use
products.

5. Toxic & Hypersensitivity Reactions
to Topical Therapy

In patients receiving long-term topical therapy, local toxic
or hypersensitivity reactions to the active agent or preser-
vatives may develop (Figure 7-4), especially if there is
inadequate tear secretion. Preservatives in contact lens
cleaning solutions may produce similar problems. Burning
and soreness are exacerbated by drop instillation or contact
lens insertion; occasionally, fibrosis and scarring of the
conjunctiva and cornea may occur. Preservative-free topi-
cal medications and contact lens solutions are available.
An antibiotic instilled into the eye can sensitize the
patient to that drug and cause an allergic reaction upon
subsequent systemic administration. Potentially fatal ana-
phylaxis is known to occur in up to 0.3% of patients after

Figure 7-4. Periocular contact dermatitis due to eye
drop preservative.

intravenous fluorescein for fluorescein angiography. Ana-
phylaxis also has been reported after topical fluorescein.

6. Systemic Effects of Ocular Drugs

The systemic absorption of certain topical drugs (through
the conjunctival vessels and lacrimal drainage system)
must be considered when there is a systemic medical con-
traindication to the use of the drug. Ophthalmic solutions
of the nonselective beta-blockers, eg, timolol, may worsen
bradycardia, HF, or asthma. Phenylephrine eye drops may
precipitate hypertensive crises and angina. Adverse inter-
actions between systemically administered and ocular
drugs should also be considered. Using only 1 or 2 drops at
a time and a few minutes of nasolacrimal occlusion or eye-
lid closure ensures maximum ocular efficacy and decreases
systemic side effects of topical agents.

ADVERSE OCULAR EFFECTS OF
SYSTEMIC DRUGS

Systemically administered drugs produce a wide variety of
adverse effects on the visual system. Table 7-3 lists the
major examples. The likelihood of most complications is
rare, but if visual changes develop while a patient is being
treated with these medications, the patient should be
referred to an eye care professional for an eye examination.
Screening for toxic retinopathy is recommended at base-
line in patients receiving long-term chloroquine or
hydroxychloroquine therapy. If no baseline abnormalities
are present, screening should be repeated annually begin-
ning after 5 years. More frequent screening is necessary in
patients treated with doses greater than 5.0 mg per kg
measured body weight per day of hydroxychloroquine or
greater than 2.3 mg/kg/day of chloroquine, in patients with
kidney disease or in those taking tamoxifen.

Pentosan polysulfate (used to treat interstitial cystitis)
has been associated with progressive vision loss due to
maculopathy. Patients who receive pentosan polysulfate
should be monitored with annual eye examinations,
including color fundus photography, fundus autofluores-
cence, and optical coherence tomography images; irrevers-
ible progressive vision loss can occur after maculopathy
develops.

Patients receiving long-term systemic corticosteroids
are at increased risk for several ocular complications,
including glaucoma, cataract, and central serous retinopa-
thy. They should be referred to an eye care professional for
an eye examination at baseline before starting corticoste-
roids and at any time if reduced or blurry vision develops.

An ophthalmologist should be informed whether a
patient is taking or has ever taken alpha-adrenoreceptor
antagonists (such as tamsulosin) before cataract surgery
because these medications increase the risk of intraopera-
tive floppy iris syndrome, which can make cataract surgery
more challenging.

The chemotherapeutic MEK inhibitors are associated
with ocular complications including serous retinal detach-
ment, cystoid macular edema, and retinal vein occlusion.
Patients receiving MEK inhibitors should have a complete
eye examination at baseline before the initiation of these
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Table 7-3. Adverse ophthalmic effects of systemic drugs (selected list).

Medications Possible Ophthalmic Side Effects

Anticholinergic bronchodilators (eg, ipratropium) Angle-closure glaucoma due to mydriasis, blurring of vision due to
cycloplegia, dry eyes

Sympathomimetic bronchodilators (eg, salbutamol) and Angle-closure glaucoma due to mydriasis
decongestants (eg, ephedrine)

Amiodarone Corneal deposits (vortex keratopathy), optic neuropathy, thyroid eye disease

Amlodipine Chemosis (conjunctival edema)

Anticoagulants Conjunctival, retinal, and vitreous hemorrhage

Carbonic anhydrase inhibitors (eg, acetazolamide, Nearsightedness, angle-closure glaucoma due to ciliary body swelling
methazolamide)

Chlorthalidone Angle-closure glaucoma due to ciliary body swelling

Digoxin Disturbance of color vision, photopsia, optic neuropathy

Furosemide Angle-closure glaucoma due to ciliary body swelling

Phosphodiesterase type 5 inhibitors (eg, sildenafil, Color vision changes, nonarteritic anterior ischemic optic neuropathy
tadalafil, vardenafil)

Statins Extraocular muscle palsy (myasthenic syndrome)

Thiazides (eg, indapamide) Angle-closure glaucoma, nearsightedness, xanthopsia (yellow vision), band

keratopathy due to hypercalcemia, macular edema

Anticholinergic agents Angle-closure glaucoma due to mydriasis, blurring of vision due to
cycloplegia, dry eyes
H,-blockers Retinal vascular occlusion, optic neuropathy, retrobulbar optic neuritis

Alpha-adrenoceptor-antagonists (eg, doxazosin, prazosin,  Intraoperative floppy iris syndrome
tamsulosin, terazosin)

Anticholinergic agents Angle-closure glaucoma due to mydriasis, blurring of vision due to
cycloplegia, dry eyes

Finasteride Floppy iris syndrome during intraocular surgery

Pentosan polysulfate sodium Maculopathy

Phosphodiesterase type 5 inhibitors (eg, sildenafil, Color vision changes, nonarteritic anterior ischemic optic neuropathy

tadalafil, vardenafil)

Amphetamines Widening of palpebral fissure, blurring of vision due to mydriasis, elevated
intraocular pressure

Anticholinergic agents including preoperative medications ~ Angle-closure glaucoma due to mydriasis, blurring of vision due to
cycloplegia, dry eyes

Aripiprazole Nearsightedness

Diazepam Nystagmus

Haloperidol Capsular cataract

Lithium carbonate Proptosis, oculogyric crisis, nystagmus

MAO inhibitors Nystagmus, visual hallucinations, diplopia, myasthenia gravis
Morphine/opioids Miosis, visual hallucinations, diplopia, dry eye

Neostigmine Nystagmus, miosis

Olanzapine Angle-closure glaucoma due to mydriasis

(continued)
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Table 7-3. Adverse ophthalmic effects of systemic drugs (selected list). (continued)

Medications

Phenothiazines (eg, chlorpromazine)

Phenytoin

Quetiapine

Retigabine

Risperidone, paliperidone
SNRIs (eg, venlafaxine)

SSRIs (eg, paroxetine, sertraline)
Thioridazine

Topiramate

Tricyclic agents (eg, imipramine)

Triptans (eg, sumatriptan, zolmitriptan)
Vigabatrin

Zonisamide

Obstetric drugs

Sympathomimetic tocolytics
Hormonal agents

Aromatase inhibitors (eg, anastrozole)
Cabergoline

Female sex hormones

Tamoxifen

Immunomodulators
Alpha-interferon

Corticosteroids

Cyclosporine
Fingolimod
NSAIDs
Tacrolimus
Antibiotics
Chloramphenicol
Clofazimine
Ethambutol
Fluoroquinolones
Isoniazid
Linezolid
Rifabutin
Streptomycin
Sulfonamides

Tetracycline, doxycycline, minocycline

Possible Ophthalmic Side Effects

Pigmentary deposits in conjunctiva, cornea, lens, and retina; oculogyric crisis
Chlorpromazine causes floppy iris syndrome during intraocular surgery

Nystagmus

Floppy iris syndrome during intraocular surgery

Ocular pigmentation and retinopathy

Floppy iris syndrome during intraocular surgery
Angle-closure glaucoma, mydriasis, dry eye

Angle-closure glaucoma, ischemic optic neuropathy, cataract
Corneal and lens deposits, retinopathy, oculogyric crisis

Angle-closure glaucoma due to ciliary body swelling, nearsightedness,
macular folds, anterior uveitis, corneal edema

Angle-closure glaucoma due to mydriasis, blurring of vision due to
cycloplegia, dry eye

Angle-closure glaucoma due to ciliary body swelling, nearsightedness
Visual field constriction, cone dystrophy

Angle-closure glaucoma due to ciliary body swelling, nearsightedness

Angle-closure glaucoma due to mydriasis

Dry eye, vitreo-retinal traction, retinal hemorrhages
Angle-closure glaucoma

Retinal artery occlusion, retinal vein occlusion, papilledema, cranial nerve
palsies, ischemic optic neuropathy

Crystalline retinal and corneal deposits, altered color perception, cataract,
optic neuropathy, macular edema, retinal pigmentary change

Retinopathy, keratoconjunctivitis, dry eyes, optic neuropathy

Cataract (posterior subcapsular); susceptibility to viral (herpes simplex),
bacterial, and fungal infections; steroid-induced glaucoma; idiopathic
intracranial hypertension; central serous retinopathy

Posterior reversible leukoencephalopathy
Macular edema, retinal vein occlusion
Corneal opacity, vortex keratopathy, periorbital edema, dry eye

Optic neuropathy, posterior reversible leukoencephalopathy

Optic neuropathy

Crystalline deposits (conjunctiva, cornea, iris)

Optic neuropathy

Diplopia, retinal detachment

Optic neuropathy

Optic neuropathy

Uveitis

Optic neuropathy, epidermal necrolysis

Nearsightedness, angle-closure glaucoma due to ciliary body swelling

Papilledema

(continued)
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Table 7-3. Adverse ophthalmic effects of systemic drugs (selected list). (continued)

Medications Possible Ophthalmic Side Effects

Cidofovir Uveitis

Chloroquine, hydroxychloroquine Retinal degeneration principally involving the macula, vortex keratopathy
Quinine Retinal toxicity, pupillary abnormalities

Diiodohydroxyquinolone Optic neuropathy
CChemotherapeuticagents
Bortezomib Chalazia
Chlorambucil Optic neuropathy
Cisplatin Optic neuropathy
Docetaxel Lacrimal (canalicular) obstruction
Fluorouracil Lacrimal (canalicular) obstruction
MEK inhibitors: trametinib, selumetinib, cobimetinib, Multifocal serous retinal detachment, retinal vein occlusion, cystoid
pimasertib macular edema
Vincristine Optic neuropathy
CChelatingagents
Deferoxamine, deferasirox Retinopathy, optic neuropathy, lens opacity
Penicillamine Ocular pemphigoid, optic neuropathy, extraocular muscle palsy

(myasthenic syndrome)

Chlorpropamide Refractive error, epidermal necrolysis, optic neuropathy

Thiazolidinediones (glitazones) Increase in diabetic macular edema

Vitamin A Papilledema

Vitamin D Band-shaped keratopathy

Chloroquine, hydroxychloroquine Retinal degeneration principally involving the macula, vortex keratopathy
Gold salts Deposits in the cornea, conjunctiva, and lens

NSAIDs (eg, ibuprofen, naproxen, indomethacin) Vortex keratopathy (ibuprofen, naproxen), corneal deposits (indomethacin),

retinal degeneration principally involving the macula (indomethacin)

Penicillamine Ocular pemphigoid, optic neuropathy, extraocular muscle palsy
(myasthenic syndrome)

Salicylates Subconjunctival and retinal hemorrhages, nystagmus

Dupilumab Conjunctivitis
Retinoids (eg, isotretinoin, tretinoin, acitretin, and Papilledema, blepharoconjunctivitis, corneal opacities, decreased contact lens
etretinate) tolerance, decreased dark adaptation, teratogenic ocular abnormalities,

idiopathic intracranial hypertension, optic neuritis

Alendronate, pamidronate Scleritis, episcleritis, uveitis
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medications and should be referred for an eye examination
if blurred or reduced vision develops while taking MEK
inhibitors.

Arora S et al. Retinal toxicities of systemic anticancer drugs. Surv
Ophthalmol. 2022;67:97. [PMID: 34048859]

Jain N et al; Macula Society Pentosan Polysulfate Maculopathy
Study Group. Expanded clinical spectrum of pentosan poly-
sulfate maculopathy: a Macula Society collaborative study.
Ophthalmol Retina. 2022;6:219. [PMID: 34298229]

Kumar A et al. Intraoperative floppy iris syndrome: an updated
review of literature. Int Ophthalmol. 2021;41:3539. [PMID:
34184151]

Syed MF et al. Ocular side effects of common systemic medica-
tions and systemic side effects of ocular medications. Med
Clin North Am. 2021;105:425. [PMID: 33926639]
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DISEASES OF THE EAR

HEARING LOSS

> Hearing loss is generally categorized as either
conductive or sensorineural.

> Diagnostic evaluation routinely includes audio-
logic testing.

Classification & Epidemiology

Table 8-1 categorizes hearing loss as normal, mild, moder-
ate, severe, or profound and outlines the vocal equivalent as
well as the decibel range.

A. Conductive Hearing Loss

Conductive hearing loss results from a mechanical disrup-
tion of the external auditory canal or middle ear. Several
mechanisms may result in impairment of the passage of
sound vibrations to the inner ear, such as obstruction (eg,
cerumen impaction), mass loading (eg, middle ear effu-
sion), stiffness (eg, otosclerosis), and discontinuity (eg,
ossicular disruption). Conductive losses in adults are most
commonly due to cerumen impaction or transient eusta-
chian tube dysfunction from upper respiratory tract infec-
tion. Persistent conductive losses usually result from
chronic ear infection, trauma, or otosclerosis. Perforations
of the tympanic membrane may also result in a conductive
hearing loss. Conductive hearing loss is often correctable
with medical (eg, use of a hearing aid) or surgical (eg,
repair of tympanic membrane and ossicular chain) therapy,
or both. CT of the temporal bone may be used as an
adjunct to physical examination to determine the potential
cause of conductive hearing loss.

B. Sensorineural Hearing Loss

Sensorineural hearing losses are common in adults and
generally result from deficits of the inner ear or central
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(brain) auditory pathway. Sensory hearing loss results from
deterioration of the cochlea, usually due to loss of sensory
hair cells within the organ of Corti. The most common
form of sensorineural hearing loss is age-related hearing
loss that manifests as a gradually progressive, predomi-
nantly high-frequency hearing loss. Other causes of senso-
rineural hearing loss include excessive noise exposure;
head trauma; ototoxic medications, such as cisplatin-based
chemotherapy; and systemic diseases.

While most types of sensorineural hearing loss are
gradual, sensorineural hearing loss may be sudden. Sudden
sensorineural hearing loss, often called idiopathic sudden
sensorineural hearing loss, is considered an otologic emer-
gency and may be treatable with oral or intratympanic
corticosteroids if delivered within several weeks of onset.
Long-term severe to profound sensorineural hearing loss
due to deficits at the level of the inner ear may be correct-
able with surgery, such as cochlear implantation. Sensori-
neural hearing loss may also be due to deficits at the level of
the central auditory pathway, including lesions involve the
eighth cranial nerve, auditory nuclei, ascending tracts, or
auditory cortex. Examples of central causes of hearing loss
include acoustic neuroma, multiple sclerosis, and auditory
neuropathy. Treatment of hearing loss due to central causes
are usually aimed at addressing the underlying pathology.

US Preventive Services Task Force; Krist AH et al. Screening for
hearing loss in older adults: US Preventive Services Task
Force recommendation statement. JAMA. 2021;325:1196.
[PMID: 33755083]

Table 8-1. Hearing loss classification.

Decibel (dB)
Classification Vocal Equivalent Range
Normal Soft whisper 0-20dB
Mild Soft spoken voice 20-40 dB
Moderate Normal spoken voice 40-60 dB
Severe Loud spoken voice 60-80 dB
Profound Shout >80dB
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Evaluation of Hearing (Audiology)

In a quiet room, the hearing level may be estimated by hav-
ing the patient repeat aloud words presented in a soft
whisper, a normal spoken voice, or a shout. Normal spoken
voice is about 60 decibels. A 512-Hz tuning fork is useful in
differentiating conductive from sensorineural hearing loss.
In the Weber test, the tuning fork is placed directly on the
forehead or front teeth. In conductive losses, the sound is
heard as louder in the ear with poorer hearing; however, in
sensorineural losses, the sound radiates to the ear that
hears better than the other ear. In the Rinne test, the tuning
fork is placed alternately on the mastoid bone (bone con-
duction) and in front of the ear canal (air conduction). In
conductive losses greater than 25 dB, bone conduction
sounds louder than air conduction.

Formal audiometric studies are performed in a sound-
proofed room. Pure-tone thresholds in decibels (dB) are
obtained over the range of 250-8000 Hz. Conductive losses
create a “gap” between the air and bone thresholds, whereas
in sensorineural losses, both air and bone thresholds are
equally diminished. Speech discrimination measures the
clarity of hearing, reported as percentage correct (90-100%
is normal). Auditory brainstem-evoked response screening
method is most commonly used in newborn screening and
may determine the approximate location of the lesion (eg,
cochlea or brain). MRI scanning is the most sensitive and
specific test to determine the possible location of a defect
resulting in sensorineural hearing loss.

Every patient who reports hearing loss should be
referred for audiologic evaluation unless the cause is eas-
ily remediable (eg, cerumen impaction, otitis media).
Immediate audiometric referral is indicated for patients
with idiopathic sudden sensorineural hearing loss because
it requires treatment (corticosteroids) within a limited
several-week time period.

Feltner C et al. Screening for hearing loss in older adults:
updated evidence report and systematic review for the US
Preventive Services Task Force. JAMA. 2021;325:1202.
[PMID: 33755082]

Irace AL et al. Longitudinal associations of subclinical hearing
loss with cognitive decline. ] Gerontol A Biol Sci Med Sci.
2022;77:623. [PMID: 34516645]

Sharma RK et al. Age-related hearing loss and the development
of cognitive impairment and late-life depression: a scoping
overview. Semin Hear. 2021;42:10. [PMID: 33883788]

Hearing Amplification

Patients with hearing loss not correctable by medical ther-
apy may benefit from hearing amplification. Contempo-
rary hearing aids are comparatively free of distortion and
have been miniaturized to the point where they often may
be contained entirely within the ear canal or lie inconspicu-
ously behind the ear.

For patients with conductive loss or unilateral profound
sensorineural loss, bone-conducting hearing aids directly
stimulate the ipsilateral cochlea (for conductive losses) or
contralateral ear (profound unilateral sensorineural loss).

In most adults with severe to profound sensory hearing
loss, the cochlear implant—an electronic device that is
surgically implanted into the cochlea to stimulate the
auditory nerve—offers socially beneficial auditory
rehabilitation.

Buchman CA et al. Unilateral cochlear implants for severe, pro-
found, or moderate sloping to profound bilateral sensorineu-
ral hearing loss: a systematic review and consensus statements.
JAMA Otolaryngol Head Neck Surg. 2020;146:942. [PMID:
32857157]

Dixon PR et al. Health-related quality of life changes associated
with hearing loss. JAMA Otolaryngol Head Neck Surg.
2020;146:630. [PMID: 32407468]

Lindquist NR et al. Cochlear implants for single-sided deafness:
quality of life, daily usage, and duration of deafness. Laryngo-
scope. 2022 Oct 18. [Epub ahead of print] [PMID: 36254870]

DISEASES OF THE AURICLE

Disorders of the auricle include skin cancers due to sun
exposure. Traumatic auricular hematoma must be drained
to prevent significant cosmetic deformity “cauliflower ear”
or canal blockage resulting from dissolution of supporting
cartilage. Similarly, cellulitis of the auricle must be treated
promptly to prevent perichondritis and resultant defor-
mity. Relapsing polychondritis is characterized by recur-
rent, frequently bilateral, painful episodes of auricular
erythema and edema and sometimes progressive involve-
ment of the cartilaginous tracheobronchial tree. Treatment
with corticosteroids may help forestall cartilage dissolu-
tion. Polychondritis and perichondritis may be differenti-
ated from cellulitis by sparing of involvement of the lobule,
which does not contain cartilage.

Akdogan O et al. Sudden sensorineural hearing and vestibular
loss in a case of relapsing polychondritis. Ann Otol Rhinol
Laryngol. 2021;130:1412. [PMID: 33813869]

Dalal PJ et al. Risk factors for auricular hematoma and recur-
rence after drainage. Laryngoscope. 2020;130:628. [PMID:
31621925]

DISEASES OF THE EAR CANAL

1. Cerumen Impaction

Cerumen is a protective secretion produced by the outer
portion of the ear canal. In most persons, the ear canal is
self-cleansing and no hygiene measures are recommended.
Cerumen impaction is most often self-induced through
ill-advised cleansing attempts by entering the canal itself,
eg, digital trauma or use of a cotton-tip applicator. It may
be relieved by the patient using detergent ear drops (eg, 3%
hydrogen peroxide; 6.5% carbamide peroxide) and irriga-
tion, or by the clinician using mechanical removal, suction,
or irrigation. Irrigation is performed with water at body
temperature to avoid a vestibular caloric response. The
stream should be directed at the posterior ear canal wall
adjacent to the cerumen plug. Irrigation should be per-
formed only when the tympanic membrane is known to be
intact.
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Use of jet irrigators (eg, WaterPik) should be avoided
since they may result in tympanic membrane perforations.
Following irrigation, the ear canal should be thoroughly
dried (eg, by the patient using a hair blow-dryer on low-
power setting or by the clinician instilling isopropyl alcohol)
to reduce the likelihood of otitis externa. Specialty referral
is indicated if impaction is frequently recurrent, if it has
not responded to routine measures, or if there is tympanic
membrane perforation or chronic otitis media.

Horton GA et al. Cerumen management: an updated clinical
review and evidence-based approach for primary care phy-
sicians. J Prim Care Community Health. 2020;11:
2150132720904181. [PMID: 31994443]

2. Foreign Bodies

Foreign bodies in the ear canal are more frequent in chil-
dren than in adults. Firm materials may be removed with a
loop or a hook, taking care not to displace the object medi-
ally toward the tympanic membrane; microscopic guid-
ance is helpful. Aqueous irrigation should not be performed
for organic foreign bodies (eg, beans, insects), because
water may cause them to swell. Living insects are best
immobilized before removal by filling the ear canal with
lidocaine or mineral oil. Lidocaine should never be used in
a patient with a possible tympanic membrane perforation
as this may result in a profound vestibular response.

Kim KH et al. Clinical characteristics of external auditory canal
foreign bodies in children and adolescents. Ear Nose Throat J.
2020;99:648. [PMID: 31814447]

3. Otitis Externa

> Otalgia.

> Erythema, edema, and purulence of the external
auditory canal skin.

> Patients who are immunocompromised or have

diabetes are at risk for “malignant” otitis externa
(osteomyelitis of the skull base).

General Considerations

Otitis externa, often called “swimmer’s ear,” presents with
otalgia with associated external auditory canal edema and
purulent discharge. There is often a history of recent water
exposure or mechanical trauma (eg, scratching, cotton
applicators). Otitis externa is usually caused by gram-
negative rods (eg, Pseudomonas, Proteus) or fungi (eg,
Aspergillus), which grow in the presence of excessive mois-
ture. In patients who are immunocompromised or have
diabetes, persistent otitis externa may evolve into osteomy-
elitis of the skull base (so-called malignant otitis externa).
Usually caused by Pseudomonas aeruginosa, osteomyelitis
begins in the floor of the ear canal and may extend into the
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middle fossa floor, the clivus, and even the contralateral
skull base.

Clinical Findings

Examination reveals erythema and edema of the ear canal
skin, often with a purulent exudate (Figure 8-1), as well as
surrounding periauricular cellulitis. Manipulation of the
auricle elicits pain. The lateral surface of the tympanic mem-
brane is often erythematous. When the canal skin is very
edematous, it may be impossible to visualize the tympanic
membrane. In immunocompromised patients, such as those
with diabetes, malignant otitis externa typically presents with
persistent otorrhea; granulation tissue in the ear canal; deep
otalgia; and in advanced cases, progressive palsies of cranial
nerves, such as cranial nerve VI, VII, IX, X, XI, or XIIL
Diagnosis of malignant otitis externa is confirmed by the
demonstration of osseous erosion on CT scanning and labo-
ratory testing showing high inflammatory markers, such as
ESR and CRP. MRI scanning is often important to rule out
abscesses that may result from malignant otitis externa.

Treatment

Treatment of otitis externa involves protection of the ear
from additional moisture and avoidance of further

Figure 8-1. Malignant otitis externa in a 40-year-old
woman with diabetes mellitus, with typical swelling and
honey-colored crusting of the pinna. Both the external
auditory canal and temporal bone were involved in the
pseudomonal infection. (Used, with permission, from E.J.
Mayeaux Jr, MD, in Usatine RP, Smith MA, Mayeaux EJ Jr,
Chumley H. The Color Atlas of Family Medicine, 2nd ed.
McGraw-Hill, 2013))






