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 ×  Chapter 15. Sexually Transmitted Diseases - John N. Krieger, MD
INTRODUCTION
The usual approach to sexually transmitted diseases (STDs) considers the causative agents, emphasizing different classes, genera, species, and microbiological characteristics. This fits with most medical school curricula since the causative agents span the full spectrum of medical microbiology (viruses, bacteria, protozoa, ectoparasites, and so on). This classical approach may prove difficult in clinical practice, where many different types of agents must be considered in the differential diagnosis of an individual patient.

This chapter takes a very selective and practical approach. Because patients present with symptoms and signs that may be caused by pathogens from different microbiological classes, we will emphasize diagnosis and treatment of clinical syndromes in contrast to traditional teaching (Table 15-1). This is a large subject with much active research and a huge literature. We stress the most important conditions encountered in urology: urethritis, epididymitis, genital ulcers, genital warts, plus a brief consideration of human immunodeficiency virus (HIV) infection.
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Table 15-1. Sexually Transmitted Disease (STD) Syndromes.*

	Urethritis and cervicitis+
	Nongonococcal urethritis

Gonococcal infection

Chlamydial infection

Mucopurulent cervicitis

	Epididymitis+
	 

	Genital ulcers+
	Genital herpes simplex virus (HSV)

Syphilis

Chancroid

Lymphogranuloma venereum (LGV)

Granuloma inguinale (donovanosis)

	Human papillomavirus (HPV) infections+
	Genital warts

Subclinical genital HPV

	HIV infection+
	 

	Vaginal discharge
	Trichomoniasis

Vulvovaginal candidiasis

Bacterial vaginosis

	Pelvic inflammatory disease
	 

	Ectoparasitic infections
	Pediculosis pubis

Scabies

	Vaccine-preventable STDs
	Hepatitis A

Hepatitis B

	Proctitis, proctocolitis, and enteritis
	 

	Sexual assault and STDs
	 


	*According to Centers for Disease Control and Prevention: 2006 Sexually transmitted disease treatment guidelines. MMWR 2006:51 (No. RR-11).

	+Considered in this chapter.


URETHRITIS  CERVICITIS
Urethritis in Men
Urethritis, or urethral inflammation, is often caused by infection. Characteristically, patients complain of urethral discharge and dysuria. On examination the discharge may be purulent or mucopurulent. Asymptomatic infections are common (McCormack and Rein, 1990; Krieger, 1996; Centers for Disease Control and Prevention, 1998). The most important pathogens are bacteria, Neisseria gonorrhoeae, and Chlamydia trachomatis.
Testing is recommended to document a specific disease because both of these infections are reportable to health departments, and because specific diagnosis may improve compliance and partner notification (Centers for Disease Control and Prevention, 1998; Centers for Disease Control and Prevention, 2006). The traditional diagnostic algorithm includes microscopic examination of the Gram-stained urethral smear for gram-negative intracellular diplococci and culture for N. gonorrhoeae. New nucleic acid amplification tests have proved accurate for detection of N. gonorrhoeae and C. trachomatis in first-void urine in high-risk populations (Mahony et al, 2001). If diagnostic testing is unavailable, patients should be treated empirically for both infections (Centers for Disease Control and Prevention, 1998; Centers for Disease Control and Prevention, 2006).

Complications of urethritis in men include epididymitis (see below), disseminated gonococcal infection, and Reiter's syndrome (McCormack and Rein, 1990; Krieger, 1996; Mead, 1990). Complications of urethritis in female sexual partners include pelvic inflammatory disease, ectopic pregnancy, and infertility (Centers for Disease Control and Prevention, 1998; Rein, 1996). Complications in children include neonatal pneumonia and ophthalmia neonatorum (Centers for Disease Control and Prevention, 1998; Centers for Disease Control and Prevention, 2006).

A. Etiology
Gonorrhea is diagnosed when N. gonorrhoeae is detected by Gram stain, culture, or nucleic acid amplification testing. Nongonococcal urethritis (NGU) is diagnosed when gram-negative intracellular organisms cannot be diagnosed on microscopic examination. C. trachomatis, the most common infectious cause of NGU, is responsible for 23-55% of cases in reported series, but the proportion of cases is substantially lower in urological practice. The prevalence of chlamydial infection differs by age group, with a lower prevalence among older men. In addition, the proportion of NGU caused by C. trachomatis has been declining. Documentation of chlamydial NGU is important because this diagnosis supports partner referral, evaluation, and treatment (Centers for Disease Control and Prevention, 1998).

The etiology of most cases of nonchlamydial NGU is unknown. The genital mycoplasmas, Ureaplasma urealyticum and perhaps Mycoplasma genitalium or M. hominis, are implicated in 20-30% of cases in some series (Krieger, 1996; Horner et al, 2001; Totten et al, 2001; Stamm et al, 2007). Specific diagnostic tests for these organisms are not indicated routinely. Trichomonas vaginalis, a protozoan parasite, and herpes simplex virus (HSV) may also cause NGU (Joyner et al, 2000; Madeb et al, 2000). Testing and treatment for these organisms should be considered in situations where NGU is unresponsive to treatment (McCormack and Rein, 1990; Centers for Disease Control and Prevention, 1998; Centers for Disease Control and Prevention, 2006).

B. Document Urethritis
It is important to document the presence of urethritis because some patients have symptoms in the absence of inflammation. Urethritis may be documented by the presence of any of the following clinical signs: mucopurulent urethral discharge on physical examination, 5 leukocytes per oil immersion microscopic field of the Gram-stained urethral secretions, a positive leukocyte esterase test on first void-urine, or 10 leukocytes per high-power microscopic field of the first-void urine (Krieger, 1996; Centers for Disease Control and Prevention, 2006). The Gram stain is the preferred diagnostic test for documenting urethritis and for evaluating presence or absence of gonococcal infection because it is rapid, highly sensitive, and specific.

If none of the criteria for urethritis are met, then treatment should be deferred. The patient should be tested for both N. gonorrhoeae and C. trachomatis and followed up closely in the event of a positive test result.

Empiric treatment of symptoms without documenting the presence of urethritis is recommended only if the patient is at high risk for infection and is unlikely to return for follow-up. Empiric treatment should be appropriate for both gonococcal and chlamydial infection. Sex partners should be referred for appropriate evaluation and treatment.

C. Treatment of Gonococcal Infections
There are an estimated 600,000 new gonococcal infections per year in the United States. In men, most infections cause symptoms that cause the patient to seek treatment soon enough to prevent serious sequelae. However, this may not be soon enough to prevent transmission of infection to sex partners. In contrast, many gonococcal (and also chlamydial) infections in women do not cause recognizable symptoms until the patient presents with complications, such as pelvic inflammatory disease. Symptomatic and asymptomatic pelvic inflammatory disease both result in tubal scarring, increased rates of ectopic pregnancy, and infertility.

Dual therapy is recommended for both gonococcal and chlamydial infection because patients are often coinfected with both pathogens (Krieger, 1996; Centers for Disease Control and Prevention, 1998; Centers for Disease Control and Prevention, 2006). Quinolone-resistant N. gonorrhoeae have been reported from many geographic areas, and such infections are becoming widespread in parts of Asia (Rahman et al, 2001; Tompkins and Zenilman, 2001; Trees et al, 2001).

Increasing antimicrobial resistance resulted in substantial changes in the gonorrhea treatment guidelines (Centers for Disease Control and Prevention, 2007). Fluoroquinolones (i.e., ciprofloxacin, ofloxacin, or levofloxacin) were the most frequently used drugs for treating gonorrhea because of their high efficacy, ready availability, and convenience as a single-dose, oral therapy. Unfortunately, this practice resulted in increasing fluoroquinolone resistance in N. gonorrhoeae. Since 2000, quinolones could no longer be recommended for treating patients who acquired their infections in Asia, the Pacific Islands, or Hawaii. Progressive increases in resistance led to extension of these recommendations to patients in California in 2002, and to treatment of gonorrhea in men who have sex with men elsewhere in the United States in 2004. Recent increases in the prevalence of fluoroquinolone-resistant N. gonorrhoeae throughout the United States led to the conclusion that fluoroquinolones can no longer be recommended for treating gonococcal infections anywhere in the United States. Consequently, only one class of drugs, the cephalosporins, is still recommended and available for the treatment of gonorrhea (Centers for Disease Control and Prevention, 2007). Of the recommended cephalosporins, only cefixime is available in an oral formulation. However, this drug is not currently available in the United States. Spectinomycin 2 g in a single dose is considered an effective alternative regime. But this drug is also not available in the United States. This means that there is no available oral treatment recommended for gonorrhea in the United States.

Table 15-2 summarizes recommended treatment regimens for uncomplicated gonococcal infections, where the recommended treatments reliably cure 97% of infections (Centers for Disease Control and Prevention, 1998; Centers for Disease Control and Prevention, 2007). Pharyngeal infections are more difficult to treat, and few regimens reliably cure >90% of infections. Patients who cannot tolerate cephalosporins should be treated with spectinomycin (2 g as a single intramuscular dose). However, this regimen is only 52% effective for pharyngeal infections.
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Table 15-2. Urethritis, Cervicitis, and Related Infections: Recommended Treatment Regimens.*

	Gonococcal infections


	Uncomplicated urethral, cervical, and rectal infections

	Cefixime, 400 mg as a single oral dose; or ceftriaxone, 125 mg as a single IM dose; plus azithromycin, 1 g as a single oral dose; or doxycycline, 100 mg orally twice a day for 7 days

	Uncomplicated pharyngeal infections*

	Ceftriaxone, 125 mg as a single IM dose; plus azithromycin, 1 g as a single oral dose; or doxycycline, 100 mg orally twice a day for 7 days


	Nongonococcal urethritis (chlamydial infections)


	Azithromycin, 1 g as a single oral dose; or doxycycline, 100 mg orally twice a day for 7 days


	Recurrent and persistent urethritis


	Metronidazole, 2 g as a single oral dose, plus erythromycin base, 500 mg orally 4 times a day for 7 days; or erythromycin ethylsuccinate, 800 mg orally 4 times a day for 7 days


	*According to Centers for Disease Control and Prevention: 2002 Sexually transmitted disease treatment guidelines. MMWR 2002;51:1; and Centers for Disease Control and Prevention: Sexually transmitted disease treatment guidelines 2006. MMWR 2006;51 (No. RR-11). There is no recommended oral therapy because oral cefixime is not available in the U.S. at present.


Routine test-of-cure cultures are no longer recommended for patients treated with the recommended regimens. Such patients should refer their sex partners for evaluation and treatment. However, patients should be reevaluated if their symptoms persistent after therapy. Any gonococci that persist should be evaluated for antimicrobial susceptibility. Infections identified after treatment are usually reinfections rather than treatment failures. Persistent inflammation may be caused by C. trachomatis or other organisms.

A few patients have complications such as disseminated gonococcal infection, perihepatitis, meningitis, or endocarditis. These infections result from gonococcal bacteremia. Disseminated gonococcal infection often causes petechial or pustular skin lesions, asymmetrical arthralgias, tenosynovitis, or septic arthritis. Occasionally patients have perihepatitis, and rare patients have endocarditis or meningitis. N. gonorrhoeae strains that cause disseminated infection tend to cause minimal genital tract inflammation. The recommended treatment is ceftriaxone (1 g intramuscularly or intravenously every 24 hours for disseminated infection or 1 g intravenously every 12 hours for meningitis or endocarditis).

D. Treatment of Nongonococcal Urethritis (NGU)
Treatment should be initiated as soon as possible after diagnosis (Table 15-2). Single-dose regimens are preferred because these treatments offer the advantages of improved compliance and directly observed therapy (Centers for Disease Control and Prevention, 1998; Centers for Disease Control and Prevention, 2006). The recommended treatments employ either azithromycin or doxycycline. Alternative choices for patients who are allergic or cannot tolerate these drugs include a 7-day course of either erythromycin or ofloxacin. Routine follow-up and repeat testing are no longer recommended for patients taking the recommended regimens. However, patients should return for reevaluation if symptoms persist or recur after completion of treatment. The presence of symptoms alone without documentation of signs or laboratory findings of inflammation is not sufficient for retreatment. Patients should refer their sex partners for appropriate evaluation and treatment.

E. Treatment of Recurrent and Persistent Urethritis
Objective signs of urethritis should be documented before prescribing a repeat course of empirical therapy (Krieger, 1996; Centers for Disease Control and Prevention, 2006). Men with persistent or recurrent urethritis should be re-treated with the initial regimen if they did not comply with treatment or if they were reexposed to an untreated sex partner. Other patients should have a wet mount and urethral culture for T. vaginalis. For patients who were compliant with the initial regimen and who were not reexposed, the regimen in Table 15-2 should be used. This provides treatment for both T. vaginalis and the genital mycoplasmas.

Mucopurulent Cervicitis in Women
Mucopurulent cervicitis holds many parallels to urethritis in men (Centers for Disease Control and Prevention, 1998; Mead, 1990; Rein, 1990). Characteristically, patients have a purulent or mucopurulent endocervical exudate visible in the endocervical canal or on an endocervical swab sample. Easily induced endocervical bleeding is also common, as is an increased number of polymorphonuclear cells on the Gram-stained endocervical secretions. Patients may present with abnormal vaginal discharge or abnormal vaginal bleeding, for example, after intercourse, but many are asymptomatic.

As is the case with urethritis in men, N. gonorrhoeae and C. trachomatis are the most important infectious causes of mucopurulent cervicitis. However, neither pathogen may be identified in many women. Treatment should be guided by the results of testing for gonococcal and chlamydial infection, unless the patient is considered unlikely to return for follow-up. In such cases, empirical therapy should be given for both C. trachomatis and N. gonorrhoeae.
EPIDIDYMITIS
Introduction
Epididymitis is caused by sexually transmitted pathogens or by organisms causing urinary tract infection (Krieger, 1996; Centers for Disease Control and Prevention, 2006; Krieger, 1990). Among sexually active men 35 years old, most cases of epididymitis are caused by sexually transmitted pathogens, particularly C. trachomatis and N. gonorrhoeae. Epididymitis may also be caused by E. coli among men who are the insertive partners during anal intercourse. Sexually transmitted epididymitis is usually associated with urethritis, which is often asymptomatic. Patients with uncomplicated sexually transmitted epididymitis do not require thorough evaluation for anatomic abnormalities.

Most cases of epididymitis in men older than 35 years are associated with urinary tract infection. The most common pathogens are gram-negative enteric bacteria. Epididymitis associated with urinary infection is more common among men who have anatomic abnormalities or those who have recently had urinary tract instrumentation. Therefore, evaluation of genitourinary tract anatomy is indicated for men with epididymitis associated with urinary tract infection.

Epididymitis is typically associated with unilateral hemiscrotal pain and tenderness. An inflammatory hydrocele and palpable swelling of the epididymis are characteristic. Diagnostic recommendations include a Gram-stained smear for evaluation of urethritis and for presumptive identification of gonococcal infection, diagnostic testing for N. gonorrhoeae and C. trachomatis, urine Gram stain and culture, syphilis serology and HIV testing (if sexually transmitted epididymitis is likely).

Treatment
Outpatient management is appropriate for most patients with epididymitis. Hospitalization should be considered when severe pain suggests other possible diagnoses, such as testicular torsion, testicular infarction, or testicular abscess; when patients are febrile; or when noncompliance with medication regimens is likely (Krieger, 1996; Centers for Disease Control and Prevention, 2006; Krieger, 1990). Empiric antimicrobial regimens are summarized in Table 15-3. Adjunctive measures include bed rest, scrotal elevation, and analgesics until fever and local inflammation subside.
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Table 15-3. Epididymitis: Recommended Treatment Regimens.*

	Gonococcal or chlamydial infection likely


	Ceftriaxone, 250 mg in a single IM dose, plus doxycyline, 100 mg orally twice a day for 10 days

	Enteric infection likely

	Ofloxacin, 300 mg orally twice a day for 10 days, or levofloxacin, 500 mg orally once a day for 10 days


	*According to Centers for Disease Control and Prevention: 2002 Sexually transmitted disease treatment guidelines. MMWR 2002;51:1; and Centers for Disease Control and Prevention: Sexually transmitted diseases treatment guidelines 2006. MMWR;51 (No. RR-11).


Routine follow-up is recommended. Failure to respond within 3 days requires reevaluation of both the diagnosis and treatment. Swelling and tenderness that persist after completion of antimicrobial therapy should be reevaluated to consider other possible diagnoses. These conditions include: testicular tumor, abscess, infarction, tuberculosis, fungal epididymitis, or collagen-vascular disorders (Skoutelis et al, 2000; Kaklamani et al, 2000; Giannopoulos et al, 2001; de Vries et al, 2001). HIV-infected patients with epididymitis should receive the same initial therapy as HIV-negative men. However, fungal infections, atypical mycobacteria, and other opportunistic infections are more likely than in nonimmunosuppressed patients.

GENITAL ULCER DISEASES
Introduction
In the United States, genital herpes (HSV) is the most common cause of genital ulcers. Other important considerations are syphilis and chancroid. In contrast, lymphogranuloma venereum (LGV) and granuloma inguinale (donovanosis) are uncommon causes of genital ulcers in this country. Each of these ulcerative STDs is associated with a two- to fivefold increased risk of HIV transmission.

Diagnostic Testing
Diagnosis based solely on the history and physical findings is often inaccurate (Centers for Disease Control and Prevention, 1998, Centers for Disease Control and Prevention, 2006). Patients may be infected with more than one agent simultaneously. Ideally, evaluation of patients with genital ulcers should include testing for the most common causes: HSV, syphilis, and chancroid. These tests include a culture or antigen test for HSV, a darkfield examination or direct immunofluorescence test for Treponema pallidum (syphilis), and a culture for Haemophilus ducreyi (chancroid). In the future, improved molecular detection tests may become available commercially for these organisms. After thorough diagnostic evaluation, 25% of patients with genital ulcers do not have a laboratory-confirmed diagnosis. HIV testing also should be recommended for patients who have genital ulcers (see below).

Often patients must be treated before test results become available. In this situation, treatment is recommended for both syphilis and chancroid.

Genital Herpes Virus (HSV) Infection
Genital HSV is an incurable and recurrent viral infection. Characteristic genital lesions start as painful papules or vesicles. Often the genital lesions have evolved into pustules or ulcers when the patient is seen in the office. With primary genital herpes, the ulcerative lesions persist for 4-15 days until crusting, or reepithelization, or both occur. Pain, itching, vaginal or urethral discharge, and tender inguinal adenopathy are the predominant local symptoms. Primary HSV infection is associated with a high frequency and prolonged duration of systemic and local symptoms. Fever, headache, malaise, and myalgias are common. The clinical symptoms of pain and irritation from genital lesions gradually increase over the first 6-7 days, reach maximum intensity between days 7 and 11 of disease, and then recede gradually during the second or third week.

In contrast to first episodes, recurrent HSV infection is characterized by symptoms, signs, and anatomic sites localized to the genital region. Local symptoms, such as pain and itching, are mild compared with the symptoms of initial infection, and the duration of the usual episode ranges from 8 to 12 days or less.

Two HSV serotypes cause genital ulcers, HSV-1 and HSV-2. Both viruses infect the genital tract. Studies suggest that 5-30% of first-episode cases of genital HSV infection are caused by HSV-1. However, recurrences of HSV-1 infection are substantially less likely than recurrences of HSV-2. Therefore, HSV-2 cases accumulate in the population of patients with recurrent genital lesions. Typing the infecting strain has prognostic importance and is useful for patient counseling. However, most commercially available antibody tests are not accurate enough to distinguish HSV-1 from HSV-2 infection. Better assays should become available in the future.

Serologic studies suggest that 45 million people in the United States are infected with genital HSV-2. Most infections are mild or unrecognized. Therefore, most HIV-infected people do not receive this diagnosis. Such asymptomatic or mildly symptomatic persons shed virus intermittently in their genital tracts and can infect their sex partners. First-episode genital HSV infections are more likely to cause symptoms than recurrent infections. Occasional cases are severe enough to require hospitalization for complications such as disseminated infection, pneumonitis, hepatitis, meningitis, or encephalitis.

Treatment
Systemic antiviral therapy results in partial control of symptoms and signs of genital HSV infection. Treatment does not cure the infection or change the frequency or severity of recurrences after discontinuation of treatment. Three antiviral drugs have proved beneficial in randomized clinical trials: acyclovir, valacyclovir, and famciclovir (Table 15-4). Topical treatment with acyclovir has proved substantially less effective than systemic treatment.
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Table 15-4. Genital Ulcers: Recommended Treatment Regimens.*

	Genital herpes


	First episode

	Acyclovir, 400 mg orally 3 times a day for 7-10 days; or acyclovir, 200 mg orally 5 times a day for 7-10 days; or famciclovir, 250 mg orally 3 times a day for 7-10 days; or valacyclovir, 1 g orally twice a day for 7-10 days

	Severe disease

	Acyclovir, 5-10 mg/kg body weight IV every 8 hours for 2-7 days or until clinical resolution


	Recurrent episodes


	Episodic recurrences

	Acyclovir, 400 mg orally 3 times a day for 5 days; or acyclovir, 200 mg orally 5 times a day for 5 days; or acyclovir, 800 mg orally twice a day for 5 days; or famciclovir, 125 mg orally twice a day for 5 days; or valacyclovir, 500 mg orally twice a day for 3-5 days, or valacyclovir 1 g orally once a day for 5 days

	Daily suppressive therapy

	Acyclovir, 400 mg orally twice a day; or famciclovir, 250 mg orally twice a day; or valacyclovir, 250 mg orally twice a day; or valacyclovir, 500 mg orally twice a day; or valacyclovir, 1 g orally once a day


	Syphilis


	Primary and secondary

	Benzathine penicillin G, 2.4 million units IM as a single dose

	Tertiary (except neurosyphilis)

	Benzathine penicillin G, 2.4 million units IM weekly for 3 weeks

	Neurosyphilis

	Aqueous crystalline penicillin G, 3-4 million units IV every 4 hours for 10-14 days; or procaine penicillin, 2.4 million units IM daily for 10-14 days, plus probenecid, 500 mg orally 4 times a day for 10-14 days

	Latent syphilis

	Early

	Benzathine penicillin G, 2.4 million units IM as a single dose

	Late or of unknown duration

	Benzathine penicillin G, 2.4 million units IM weekly for 3 weeks


	Chancroid


	Azithromycin, 1 g as a single oral dose; or ceftriaxone, 250 mg as a single IM dose; or ciprofloxacin, 500 mg orally twice a day for 3 days; or erythromycin base, 500 mg orally 4 times a day for 7 days


	Granuloma inguinale


	Trimethoprim-sulfamethoxazole, 1 double-strength tablet orally twice a day for a minimum of 3 weeks; or doxycycline, 100 mg orally twice a day for a minimum of 3 weeks


	Lymphogranuloma venereum


	Doxycycline, 100 mg orally twice a day for 21 days


	*According to Centers for Disease Control and Prevention: 2002 Sexually transmitted disease treatment guidelines. MMWR 2002; 51:1; and Centers for Disease Control and Prevention: Sexually transmitted diseases treatment guidelines 2006. MMWR 2006;:51 (No. RR-11).


Patients with first clinical episodes of genital HSV should receive antiviral treatment to speed healing of genital lesions and shorten the duration of viral shedding. Patients should also be counseled about the natural history of genital herpes, the risks for sexual and perinatal transmission, and methods to reduce transmission. Patients with severe disease should receive intravenous treatment with acyclovir.

Most persons with first clinical episodes of genital HSV-2 experience recurrent episodes. Treatment can shorten the duration of lesions and decrease recurrences. Thus, many patients can benefit from antiviral therapy, and this option should be discussed. There are 2 approaches to antiviral therapy for recurrent HSV: episodic treatment and daily suppressive treatment. Episodic therapy is beneficial for many patients with occasional recurrences. Such therapy is started during the prodrome or first day of lesions. Thus, patients receiving episodic therapy should receive the medication or a prescription so that they may initiate treatment at the first symptom or sign of lesions. Traditionally, 5 days of treatment has been recommended for recurrent HSV (Table 15-4), but recent data suggest that shorter (3-day) courses may work equally well (Leone, Trottier, and Miller, 2002; Wald et al, 2002).

Daily suppressive therapy is useful for patients who experience frequent recurrences (6 or more per year). Therapy reduces the frequency of recurrences by >75%. Such treatment has been shown to be safe and effective for as long as 6 years with acyclovir and for as long as 1 year with both valacyclovir and famciclovir. Daily therapy does not appear to be associated with clinically significant HSV-drug resistance. After 1 year, discontinuation of treatment should be considered, since the frequency of recurrences often decreases with time.

Syphilis
Syphilis may be the deepest and darkest subject in all of infectious diseases. This complex illness is caused by T. pallidum, a spirochete, and holds a special place in the history of medicine as "the great impostor" and "the great imitator." Sir William Osler in 1897 said, "Know syphilis in all its manifestations and relations, and all other things clinical will be added unto you."

Syphilis is a systemic disease. Patients may seek treatment for symptoms of signs of primary, secondary, or tertiary infection. Primary infection is characterized by an ulcer, or chancre, at the site of infection. Secondary manifestations include rash, mucocutaneous lesions, and adenopathy. Tertiary infection may present with cardiac, neurologic, ophthalmic, auditory, or gummatous lesions. In addition, syphilis may be diagnosed by serologic testing of asymptomatic patients; this is termed latent syphilis. Latent syphilis acquired within the preceding year is classified as early latent syphilis. All other cases of latent syphilis are classified as late latent or syphilis of unknown duration.

Sexual transmission of syphilis occurs only when mucocutaneous lesions are present. These manifestations are uncommon after the first year of infection in untreated patients. However, all persons exposed to a person with syphilis should be evaluated clinically and by serologic testing.

Definitive diagnosis of early syphilis is done by darkfield examination or direct immunofluorescent antibody tests of lesion exudates, because antibodies may not be present. Presumptive diagnosis depends on serologic testing. Serologic tests are either nontreponemal, such as the Venereal Disease Research Laboratory (VDRL) and rapid plasma reagin (RPR) tests, or treponemal, such as the fluorescent treponemal antibody absorption (FTA-ABS) test and microagglutination assay for antibody to T. pallidum (MHA-TP). Use of only one type of serologic test is considered insufficient for diagnosis. False-positive nontreponemal tests occur with a variety of medical conditions. Nontreponemal tests correlate with disease activity, with results reported quantitatively. In general, a fourfold change in titer is considered significant. Most patients with reactive treponemal tests remain reactive for life. Treponemal test titers correlate poorly with disease activity. Thus, combination of both treponemal and nontreponemal tests is necessary for patient management.

Tremendous progress during the last decade has led to sequencing of the entire genome of T. pallidum and to correlation of functional activities with this genetic information (Norris, Cox, and Weinstock, 2001). From an epidemiological perspective, the real news is that eradication of syphilis from the United States (Centers for Disease Control, 2001a,b) and from the world (Rompalo, 2001) has been established as an important public health goal, although this goal may prove difficult to achieve because of high rates of infection in certain at-risk populations (termed "core groups").

Treatment
For more than 40 years penicillin has been the treatment of choice for syphilis (Table 15-4). Patients who are allergic to penicillin should receive a 2-week course of doxycycline (100 mg orally twice daily) or tetracycline (500 mg orally 4 times a day). Treatment results in healing of local lesions and prevents sexual transmission and late sequelae. Patients with syphilis should be tested for HIV infection. In areas with a high prevalence of HIV, this test should be repeated after 3 months if the initial HIV test is negative. Patients with syphilis and symptoms or signs of ophthalmic disease should have a slit-lamp examination and those with symptoms or signs of neurologic disease should have cerebrospinal fluid evaluation. Treatment failures occur with any regimen. Thus, serologic testing should be repeated 6 and 12 months after initial treatment.

Chancroid
Chancroid is an acute ulcerative disease, often associated with inguinal adenopathy ("bubo"). H. ducreyi, a gram-negative facultative bacillus, is the causative agent. The infection is endemic in parts of the United States and the disease also occurs in outbreaks. It is estimated that 10% of patients with chancroid are coinfected with either T. pallidum or HSV. Each of these ulcerative infections is associated with an increased rate of HIV transmission.

Definitive diagnosis of chancroid requires identification of the causative bacterium, H. ducreyi, on specialized culture media that are not widely available. In addition, these media have an estimated sensitivity 80%. In practice, a probable diagnosis of chancroid may be based on the following: the patient has a painful genital ulcer; there is no evidence of T. pallidum by darkfield examination or by a negative syphilis serologic testing at least 7 days before the onset of ulcers; an HSV test is negative; and the clinical appearance is typical. The combination of a painful genital ulcer and tender inguinal adenopathy suggests the diagnosis of chancroid. Unfortunately, this characteristic clinical appearance occurs in only one-third of cases. However, the combination of a painful genital ulcer and suppurative inguinal adenopathy is considered almost pathognomonic. The combination of a human model of infection with new molecular methods has resulted in improved understanding of H. ducreyi genes and virulence factors (Bong et al, 2001; Gelfanova, Humphreys, and Spinola, 2001; Throm and Spinola, 2001; Young et al, 2001).

Treatment
Recommended antimicrobial regimens are summarized in Table 15-4. Appropriate treatment of chancroid cures the infection, resolves symptoms, and prevents transmission. Successful treatment results in dramatic resolution of ulcers and symptoms. However, scarring can continue in extensive cases despite successful treatment. Uncircumcised or HIV-infected patients may respond less well to treatment. Testing for HIV and syphilis is recommended at the time of diagnosis and again 3 months later, if the initial test results for syphilis or HIV were negative.

Follow-up evaluation is recommended after 3-7 days. If there is minimal or no clinical improvement, consider another diagnosis or the possibility of coinfection with another STD. A few H. ducreyi strains are resistant to antimicrobial agents. Large ulcers or fluctuant lymphadenopathy may take >2 weeks for resolution. Occasionally, patients require incision and drainage or needle aspiration of fluctuant inguinal nodes (Ernst, Marvez-Valls, and Martin, 1995).

Lymphogranuloma Venereum (LGV)
Lymphogranuloma venereum is caused by the invasive serovars of C. trachomatis (L1, L2, and L3). The disease is a rare cause of genital ulcers in the United States.

Tender inguinal or femoral lymphadenopathy or both, often unilateral, is the characteristic clinical presentation in heterosexual men. Women and homosexual men may present with inflammatory involvement of perirectal and perianal lymphatics, strictures, fistulas, or proctocolitis. The self-limited genital ulcers have usually healed when most patients seek medical care. In most cases, diagnosis is made by serologic testing plus exclusion of other causes of inguinal adenopathy or genital ulcers.

TREATMENT
Introduction
Therapy causes microbiological cure and prevents ongoing tissue destruction (Table 15-4). Doxycycline is preferred. Erythromycin and azithromycin are alternatives. Prolonged therapy, for a minimum of 3 weeks, is necessary with each of these drugs. However, tissue reaction and scarring can progress after effective treatment. Inguinal adenopathy, known as "bubos," may require needle aspiration through intact skin or incision and drainage to prevent inguinal or femoral ulcerations. Patients should be followed up until clinical symptoms and signs are resolved.

Granuloma Inguinale (Donovanosis)
Granuloma inguinale is caused by Calymmatobacterium granulomatis, a gram-negative intracellular bacillus that has many similarities to Klebsiella species (Kharsany et al, 1999; O'Farrell, 2001). This infection is rare in the United States. Granuloma inguinale is an important cause of genital ulcers in tropical and developing countries, particularly India, Papua New Guinea, central Australia, and southern Africa.

Clinically, granuloma inguinale presents with painless, progressive genital ulcers. The genital lesions are highly vascular, with a "beefy red" appearance. Patients seldom have inguinal adenopathy. The causative organism cannot be cultured on standard microbiologic media. Diagnosis requires visualization of dark-staining Donovan bodies on tissue crush preparations or biopsy specimens. Molecular diagnostic tests should be available in the near future (O'Farrell, 2001; Behets et al, 1999). Secondary bacterial infections may develop in the lesions. In addition, coinfection with other STD agents may occur.

Treatment
Effective treatment halts progressive tissue destruction (Table 15-4). Trimethoprim-sulfamethoxazole or doxycycline is recommended. Alternative drugs are ciprofloxacin or erythromycin. Azithromycin also appears promising (O'Farrell, 2001; Bowden and Savage, 1998). Prolonged duration of treatment is often necessary to facilitate granulation and reepithelization of the ulcers. Patients should be reevaluated after the first few days of treatment. Addition of an aminoglycoside, such as gentamicin, should be considered if lesions have not responded. Treatment should be continued until all lesions have healed. Relapse can occur 6-18 months after effective initial therapy.

Genital Warts
Genital warts are caused by human papillomavirus (HPV) infection. Of the more than 80 HPV genotypes, more than 20 infect the genital tract. Most of these genital HPV infections are asymptomatic, subclinical, or unrecognized. Depending on their size and anatomic locations, visible external warts can be painful, friable, pruritic, or all three. Most visible genital warts are caused by HPV types 6 or 11. These HPV types can also cause exophytic warts on the cervix and within the vagina, urethra, and anus. HPV types 6 and 11 are only rarely associated with development of invasive squamous cell carcinoma of the external genitalia.

HPV types 16, 18, 31, 33, and 35 are uncommon in visible, external genital warts. These HPV types are associated with cervical dysplasia, as well as vaginal, anal, and cervical squamous cell carcinoma. HPV types 16, 18, 31, 33, and 35 have also been associated with external genital intraepithelial neoplastic lesions, including squamous cell carcinoma, carcinoma in situ, bowenoid papulosis, erythroplasia of Queyrat, and Bowen's disease. Patients with external genital warts can be infected simultaneously with multiple HPV types.

Most often, the diagnosis of genital warts can be made by inspection. Diagnosis can be confirmed by biopsy, if necessary, although biopsy is rarely necessary for diagnosis. Biopsy is indicated if the diagnosis is uncertain, if lesions do not respond to standard therapy, if the disease worsens during treatment, if the patient is immunocompromised, or if warts are pigmented, indurated, fixed, or ulcerated. Routine use of type-specific HPV nucleic acid tests is not indicated for diagnosis or management of visible genital warts (Centers for Disease Control and Prevention, 2006).

Treatment
For visible genital warts, the primary goal of treatment is removal of symptomatic lesions. Treatment can induce wart-free periods in most patients. Genital warts are often asymptomatic, and clinical lesions may resolve spontaneously. Currently, there are no data indicating that available therapy can eradicate HPV infection or change the natural history of infection. In theory, removal of exophytic warts may decrease infectivity, but there is no evidence that treatment changes the risk for development of dysplastic or cancerous lesions in the patient or in sexual partners.

Treatment decisions should be guided by the provider's experience and patient preferences. None of the recommended therapies is superior or ideal for every case. Current treatments can be considered as patient applied or provider administered (Table 15-5). Most patients with visible warts have lesions that respond to most treatment modalities. Many patients require a course of therapy. In general, lesions on moist surfaces or in intertriginous areas respond better to topical treatments, such as trichloroacetic acid, podophyllin, or imiquimod, than do warts on drier surfaces.
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Table 15-5. External Genital Warts: Recommended Treatment Regimens.*

	Patient-applied


	Podofilox, 0.5% solution of gel to lesions twice a day for 3 days, followed by 4 days off therapy; repeat as needed for up to 4 cycles; or imiquimod, 5% cream to lesions at bedtime 3 times a week for up to 16 weeks; wash off after 6-10 hours


	Provider-administered


	Cryotherapy with liquid nitrogen or cryoprobe; repeat as necessary every 1-2 weeks; or podophyllin resin, 10-25% in tincture of benzoin; repeat weekly as necessary; or trichlor/bichloracetic acid, 80-90%; apply until white "frosting"; repeat weekly as necessary; or surgical removal (laser surgery), or intralesional interferon


	*According to Centers for Disease Control and Prevention: 2002 Sexually transmitted disease treatment guidelines. MMWR 2002;51:1; and Centers for Disease Control and Prevention: Sexually transmitted diseases treatment guidelines 2006. MMWR 2006;51 (No. R-11).


Podofilox is an antimitotic drug that results in destruction of warts. Most patients experience pain or local irritation after treatment. Imiquimod is a topically active immune enhancer that stimulates production of cytokines, followed by local inflammation and resolution of warts (Moore et al, 2001; Fife et al, 2001). Effective use of cryotherapy requires training to avoid either overtreatment or undertreatment and poor results. Pain is common after application of the liquid nitrogen, followed by necrosis of the warts. Podophyllin resin contains several antimitotic compounds. Different resin preparations vary in the concentrations of active components and contaminants. Although both trichloroacetic acid and bichloracetic acid are recommended and are used widely, these treatments are associated with several potential problems. The acid can spread rapidly if applied excessively, with damage to normal adjacent tissues. These solutions should be applied sparingly and allowed to dry before the patient stands. If the patient experiences excessive discomfort, the acid can be neutralized by using soap or sodium bicarbonate (baking soda). Recent data suggest that the treatment approach should be changed if a patient has not improved substantially after 3 provider-administered treatments or if warts do not resolve completely after 6 treatments.

Surgical removal offers the advantage of rendering the patient wart free in a single visit. Several approaches are possible, including tangential scissor or shave excision, curettage, electrosurgery, or laser surgery. All of these methods require local anesthesia and are more time consuming and expensive than the methods discussed in the previous paragraph. Surgical approaches are most useful for patients who have a large number or a large volume of genital warts, if the diagnosis is uncertain, or if patients have been unresponsive to other treatments. Patients should be warned that scarring, hypopigmentation, and hyperpigmentation are common after ablative therapies. Occasionally, patients have chronic pain after such treatment.

Recurrence of warts is common after all therapies, with most recurrences occurring within the first 3 months. Women should be counseled about the need for regular cervical cytologic screening. Examination of sex partners is unnecessary for management of external genital warts, because the role of reinfection is probably minimal. However, sex partners of patients with genital warts may benefit from evaluation for genital warts and other STDs. Recent availability of highly effective, multivalent HPV vaccines offer the opportunity to substantially improve the clinical epidemiology of HPV infection by vaccinating adolescents prior to initiation of sexual activity (Koutsky et al, 2002; Garland et al, 2007).

SUBCLINICAL GENITAL HPV INFECTION
Subclinical HPV infection (without visible genital warts) is more common than visible genital lesions. Most cases are diagnosed indirectly by cervical cytology, colposcopy, or biopsy of genital skin, or by routine use of acetic acid soaks and examination with magnification for "acetowhite" areas. The consensus of expert opinion is to discourage routine examination for "acetowhiting", Centers for Disease Control and Prevention, 2006). This test has poor specificity for HPV infection. In addition, the acetowhite test has many false-positive results in low-risk populations. Definitive diagnosis of subclinical HPV infection requires detection of HPV nucleic acid or capsid protein, but these tests are not recommended outside of research settings.

Treatment of subclinical HPV infection is not recommended in the absence of dysplasia. Diagnosis is often questionable because many of the diagnostic tests (i.e., cytology, acetowhiting, colposcopy) correlate poorly with detection of HPV, DNA, or RNA. Furthermore, no therapy has been proved to eradicate infection. HPV has been demonstrated in normal-appearing tissue adjacent to treated areas after aggressive surgical treatment.

HIV INFECTION: OVERVIEW OF DETECTION, INITIAL EVALUATION,  REFERRAL
Introduction
Infection with HIV includes a wide clinical spectrum, ranging from asymptomatic infection to AIDS. The rate of clinical progression is highly variable. Some persons progress from HIV infection to AIDS within a few months; others remain asymptomatic for decades. Overall, the median time from infection to AIDS is around 10 years. In general, adults with HIV infection remain asymptomatic for prolonged periods. However, HIV viral replication continues during all stages of infection, with substantial increases in the viral burden during later stages of infection, accompanied by marked deterioration in immune functions.

Increasing awareness of risk factors for HIV infection has led to increased testing and earlier diagnosis for many patients. The primary risk factors for HIV infection are sexual contact with an HIV-infected person and sharing injecting-drug equipment.

Early diagnosis is important because treatment can slow the decline in immune function (Centers for Disease Control and Prevention, 2002; Centers for Disease Control and Prevention, 2006). HIV-infected persons with evidence of immune dysfunction are at risk for preventable infections. Prophylactic treatment can substantially reduce the risk for pneumonia (Pneumocystis carinii and bacterial), toxoplasma encephalitis, and mycobacterial disease (tuberculosis and Mycobacterium avium complex). Early diagnosis also facilitates patient counseling, which may reduce transmission. In addition, early diagnosis facilitates planning for referral to a health-care provider/facility experienced in care of HIV-infected persons.

Testing for HIV
Diagnostic testing for HIV should be offered to anyone at risk for infection, especially those seeking evaluation for STDs. Appropriate pre- and posttest counseling and informed consent should be included in the test procedure. Some states required documentation of informed consent.

Usually, HIV infection is documented using HIV-1 antibody tests. HIV antibodies are detected in >95% of infected persons within 6 months of infection. In most laboratories, this is a 2-stage procedure beginning with a sensitive screening test, such an enzyme immunoassay. Reactive screening test results are then confirmed by a supplemental test, such as the Western blot, or an immunofluorescence assay. Patients with positive results on both the screening and confirmatory tests are infected with HIV. Such infected persons can transmit HIV.

In the United States, almost all HIV infections are caused by HIV-1. Extremely rare cases are caused by a second virus, HIV-2. Thus, routine clinical testing for HIV-2 is not recommended. The only indications are in blood centers or for persons who have specific demographic or behavioral risk factors for HIV-2. These persons include those from countries where HIV-2 is endemic (West Africa, Angola, Mozambique, France, and Portugal) and their sex partners. The possibility of HIV-2 infection should also be considered in situations where there is clinical suspicion of HIV disease in the absence of a positive HIV-1 antibody test.

Acute Retroviral Syndrome
This syndrome occurs in many persons shortly after HIV infection, before antibody tests are positive. The syndrome is characterized by acute symptoms and signs, including fever, malaise, lymphadenopathy, and skin rash. Suspicion of acute retroviral syndrome should prompt nucleic acid testing to detect HIV. New data suggest that early initiation of treatment during this period can result in a lower HIV viral burden, delayed HIV-related complications, and perhaps result in immune reconstitution.

Initial Management of HIV Infection
It is advisable to refer HIV-infected persons to a single clinical resource for comprehensive care (Centers for Disease Control and Prevention, 2006). Because of the limited availability of these facilities, it is often advisable to initiate evaluation and provide access to psychosocial services while planning for referral and continuation of medical care. Thus, brief consideration of initial management is in order.

Recently diagnosed HIV infection may not have been acquired recently. Persons with newly diagnosed HIV infection can be at any of the clinical stages of infection. Thus, it is important to be alert for signs and symptoms that suggest advanced infection, such as fever, weight loss, diarrhea, oral candidiasis, cough, or shortness of breath. These findings suggest the need for urgent referral.

In nonemergent situations, the recommended evaluation of a person with a newly diagnosed HIV infection includes a detailed medical history that emphasizes sexual and substance abuse history, previous STDs, and specific HIV-related symptoms or diagnoses. The physical examination should include a pelvic examination in women, with Pap smear and testing for gonorrhea and chlamydial infection. Recommended blood work includes complete blood count with platelet count; chemistry profile; testing for toxoplasma antibody and hepatitis viral markers; syphilis serologic test; and a CD4+ T-lymphocyte count (Centers for Disease Control and Prevention, 2006). Other evaluations should include a tuberculin skin test and chest x-ray. Finally, provision should be made for evaluation and management of sex and injecting-drug partners.
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