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Sexually transmitted diseases (STDs) con-

stitute an epidemic of tremendous mag-

nitude, with an estimated 18.9 million per-

sons acquiring a new STD each year [1].

Reported disease rates underestimate the

true burden of infection because the ma-

jority of STDs are asymptomatic and be-

cause of underreporting. STDs have far-

reaching public health consequences for

the sexual and reproductive health of in-

dividual persons, as well as for the long-

term health and health care costs of the

community.

The accurate identification and the ef-

fective clinical management of STDs rep-

resent an important combined strategy

necessary to improve reproductive and

sexual health and to improve HIV pre-

vention efforts. This is especially relevant

to women, adolescents, and infants, be-

cause untreated infections frequently re-

sult in severe, long-term complications,

including facilitation of HIV infection,

tubal infertility, adverse pregnancy out-

comes, and cancer. For 120 years, the pub-

lication of national guidelines by the Cen-

ters for Disease Control and Prevention

(CDC) for the management of STDs has

assisted clinicians with effective guidance

on the delivery of optimal STD care. The

CDC STD treatment guidelines are the

most widely referenced and authoritative

source of information on STD treatment

and prevention strategies for clinicians

who evaluate persons with STDs or those

at risk for STDs.

The 2006 CDC guidelines for the treat-

ment of sexually transmitted diseases were

developed in consultation with public-

and private-sector professionals knowl-

edgeable in the management of STDs [2].

An evidence-based systematic review was

performed, focusing on peer-reviewed

journal articles and abstracts that had be-

come available since publication of the

2002 CDC STD treatment guidelines. Evi-

dence tables were developed from system-

atic reviews that summarized the study

type, population and setting, treatment

regimens or other interventions, outcome

measures, and potential limitations of the

reported findings. This supplement to

Clinical Infectious Diseases contains 9

background articles that describe the avail-

able evidence in several topic areas in-

cluded in the 2006 CDC STD treatment

guidelines. Current advances and contro-

versies are described in the diagnosis,

management, and treatment of various

sexually transmitted pathogens and syn-

dromes that have important implications

for clinical practice.

Chlamydia trachomatis infection is the

most common bacterial STD in the

United States, with an estimated 3 million

cases occurring annually [3]. Reported

rates of chlamydial infection have in-

creased dramatically over the past decade,

reflecting expansion of chlamydial screen-

ing activities, highly sensitive nucleic acid

amplification tests, and improvements in

information systems used for reporting.

However, many women who are at risk

for this infection are still not being

screened appropriately, reflecting, in part,

a lack of awareness among some provid-

ers, as well as limited resources. Health

care providers frequently rely on screening

tests, because asymptomatic infection is

common among both men and women.

Annual screening of all sexually active

women �25 years of age is recommended

[4], as is screening of older women with

risk factors (e.g., those who have a new

sex partner or multiple sex partners).

There is insufficient evidence to recom-

mend routine screening for C. trachomatis

in sexually active young men on the basis

of feasibility, efficacy, and cost-effective-

ness; however, screening should be con-

sidered in high-prevalence areas, such as

adolescent clinics, correctional facilities,

and STD clinics. Efficacious therapeutic

regimens for chlamydia include azithro-

mycin or doxycycline. Because of the high

probability of repeat infection, women

should be retested for chlamydial infection

3–4 months after treatment [5]. Clinical

experience and limited studies are avail-
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able to support the efficacy and safety of

azithromycin as a recommended regimen

in pregnant women.

Infections with Neisseria gonorrhoeae

account for the second most commonly

notifiable disease in the United States [3]

and are an important cause of cervicitis,

urethritis, proctitis, and pelvic inflam-

matory disease. Selection of appropriate

therapy for gonorrhea is guided by a CDC-

sponsored surveillance system (Gono-

coccal Isolate Surveillance Project) that

has monitored gonococcal antimicrobial

susceptibility for the past 20 years. Of

recent concern, the prevalence of quin-

olone-resistant N. gonorrhoeae has in-

creased in many areas of the United

States and among men who have sex with

men, resulting in changes in recom-

mended treatment regimens. The CDC

Web site [6] or state and local health de-

partments can provide the most current

information on quinolone-resistant N.

gonorrhoeae prevalence. Because preva-

lence can vary greatly by location, state

and local public health officials should

maintain the capacity to detect and mon-

itor the prevalence of resistant strains.

Oral alternatives to quinolones are lim-

ited, because the manufacture of cefixime

tablets was discontinued in 2002 (gener-

ic suspension available: 100 mg/5 mL).

Some evidence suggests that cefpodox-

ime proxetil or cefuroxime axetil might

be reasonable oral alternative regimens.

Cervicitis is a common finding among

women in a variety of clinical settings.

However, there are no reliable population-

based data to accurately estimate preva-

lence, nor is there a consensus in the sci-

entific literature on a standard definition.

An inconsistent definition of cervicitis

limits the translation of clinical research

outcomes into guidance for clinical man-

agement. C. trachomatis, N. gonorrhoeae,

Trichomonas vaginalis, and genital herpes

are established etiologic agents for cer-

vicitis, and limited data suggest an asso-

ciation with bacterial vaginosis and My-

coplasma genitalium. However, in the

majority of cases of cervicitis, no pathogen

is identified. The evaluation of cervicitis

should include nucleic acid amplification

testing on cervical or urine specimens for

chlamydia and gonorrhea and examina-

tion of vaginal secretions for bacterial va-

ginosis and trichomoniasis. The decision

to provide presumptive therapy for cer-

vicitis (chlamydia or gonorrhea) should

include an individual risk assessment, the

likelihood of follow-up, and the preva-

lence of infection in the population [7].

However, there is limited information on

the natural history of cervicitis when nei-

ther chlamydia nor gonorrhea is present.

The value of prolonged administration of

antibiotic therapy for cervicitis is un-

known, because standard management

options are undefined. Research efforts are

needed to explore the role of other deter-

minants that may cause cervicitis, includ-

ing fastidious pathogens, persistent ab-

normalities of the vaginal flora, idiopathic

inflammation, or an altered local host im-

mune response.

Pelvic inflammatory disease is diag-

nosed in ∼1 million women each year and

can be associated with serious reproduc-

tive complications, including ectopic preg-

nancy, infertility, and chronic pelvic pain

[8]. Sexually transmitted organisms, es-

pecially C. trachomatis and N. gonorrhoeae,

aerobic and anaerobic vaginal flora, and

genital mycoplasmas, have been associated

with pelvic inflammatory disease. Several

broad-spectrum antimicrobial regimens

have demonstrated clinical and microbi-

ological effectiveness in randomized clin-

ical trials; however, only a limited number

of these studies have determined the in-

cidence of long-term complications (tubal

infertility and ectopic pregnancy) after an-

timicrobial administration. Recent data

have demonstrated no differences in

short- and long-term clinical and micro-

biological response rates between paren-

teral or oral therapy [9]. Further research

is needed to explore the importance of

anaerobic bacteria in the pathogenesis of

pelvic inflammatory disease, because there

are no definitive data demonstrating the

superiority of antimicrobial regimens that

include anaerobic coverage. Additionally,

resistance to clindamycin has recently

been observed among lower genital tract

isolates [10], which may be of concern

because clindamycin has been a well-es-

tablished component of successful regi-

mens for pelvic infections.

T. vaginalis infection is one of the most

common sexually transmitted infections,

with an estimated 5–7 million incident in-

fections occurring annually in the United

States [1]. Metronidazole or tinidazole is

the recommended regimen for tricho-

moniasis treatment. Tinidazole (approved

by the US Food and Drug Administration

in May 2004) provides a therapeutic op-

tion with a long serum half-life, high con-

centrations in genitourinary tissues, and

low MICs, but it costs more than met-

ronidazole. Randomized controlled trials

suggest that tinidazole is equivalent to, or

superior to, metronidazole in achieving

parasitologic cure and resolution of symp-

toms [11]. Some strains of T. vaginalis can

have diminished susceptibility to nitroim-

idazoles; however, most infections will re-

spond to higher doses of metronidazole

or tinidazole. In vitro data and limited

clinical investigations support the efficacy

of tinidazole when treatment with met-

ronidazole fails [12, 13].

Syphilis remains an important problem

because of recent increases in primary and

secondary syphilis [3], especially among

men who have sex with men (MSM) and

because of biological interactions facilitat-

ing HIV acquisition and transmission

[14]. Long-acting preparations of penicil-

lin remain the treatment of choice for all

stages of syphilis. Limited data are avail-

able on the management of early syphilis

in those with penicillin allergy (ceftriax-

one, azithromycin) and on the appropriate

dose and duration of these alternative reg-

imens. However, recent reports have de-

scribed clinical treatment failure in MSM

who received azithromycin for early syph-

ilis; treatment failure is associated with a

23S ribosomal RNA mutation that confers

macrolide resistance [15]. HIV-infected

persons who have early syphilis should be
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managed according to standard treatment

recommendations; however, there may be

an increased risk of neurologic compli-

cations and higher rates of treatment fail-

ure. No treatment regimens for syphilis

have been demonstrated to be more ef-

fective in preventing neurosyphilis in HIV-

infected persons than the regimens that

are recommended for HIV-negative per-

sons [16]. The natural history of trepo-

nemal invasion of the CNS in HIV-in-

fected persons is not well defined, but

some investigators have suggested that

lumbar puncture be considered in persons

with syphilis who have a rapid plasma re-

agin of �1:32 (regardless of stage), es-

pecially with concomitant HIV infection

with CD4 cell counts �350 cells/mm3

[17]. Abnormalities of the CSF (pleocy-

tosis or elevated protein levels) are com-

mon in early syphilis and among persons

with HIV infection; however, there is no

evidence to suggest that these abnormal-

ities reliably predict the need for aggressive

treatment regimens.

Lymphogranuloma venereum (LGV),

caused by C. trachomatis serovars L1, L2,

and L3, most typically presents as a self-

limited genital ulcer, followed by tender

inguinal or femoral adenopathy. However,

an increasingly recognized presentation

has recently been observed in MSM with

rectal ulceration, purulent anal discharge,

fever, tenesmus, and lower abdominal

pain [18]. LGV diagnosis can be chal-

lenging and should be based on clinical

suspicion, local epidemiology, C. trachom-

atis testing, and the exclusion of other eti-

ologies. Genital and lymph node speci-

mens can be tested for C. trachomatis, but

nucleic acid amplification tests are not

cleared by the Food and Drug Adminis-

tration for testing rectal specimens, and

genotyping (not widely available) is re-

quired for differentiating LGV from non-

LGV serovars. Chlamydia serologic tests

can support the diagnosis in the appro-

priate clinical context, but LGV test in-

terpretation is not standardized, the tests

have not been validated for proctitis pre-

sentations, and C. trachomatis serovar–

specific serologic tests are not widely avail-

able. Because of the current limitations

in LGV diagnostic capabilities (lack of rap-

id, widely available, standardized testing),

the clinical management of persons with

symptoms suggestive of LGV should in-

clude presumptive treatment.

Scabies infestation is a common cause

of pruritus and skin rash worldwide. Iver-

mectin represents a new oral therapeutic

option for scabies and may hold particular

promise in the treatment of severe infes-

tation or in epidemic situations. Lindane

should be used only as an alternative ther-

apy, because of the risk of neurotoxicity

and aplastic anemia. No controlled studies

for crusted scabies have been conducted,

but combination therapy with ivermectin

and topical scabicides may prove to be a

useful option. Pediculosis pubis is treated

with either permethrin cream or pyre-

thrins; however, increasing rates of drug

resistance to these pediculcides may effect

their efficacy in the future. Malathion can

be used when treatment failure is believed

to have occurred because of resistance

[19].

An important part of STD treatment is

the evaluation and treatment of sex part-

ners. Partner management can be pro-

vided directly by the health care provider

or with assistance from the health de-

partment. The provision of partner ser-

vices and the specific STDs for which they

are offered may vary among providers,

agencies, and geographic areas. Expedited

partner therapy may be an option for

management of heterosexual patients with

chlamydia or gonorrhea, in which part-

ners of infected patients are treated with-

out medical evaluation or prevention

counseling. More information about ex-

pedited partner therapy can be found at

the CDC Web site [20]. However, certain

operational barriers exist, including the

lack of clarity about the legal status of ex-

pedited partner therapy in some settings.

There is no evidence to support the use

of expedited partner therapy in the man-

agement of syphilis or among MSM with

chlamydia or gonorrhea.

Health care providers can assist in the

prevention of STDs through education

and counseling of persons at risk, iden-

tification of asymptomatic infection, ap-

propriate diagnosis and treatment of in-

fected persons and their sex partners, and

pre-exposure vaccination of persons at

risk for a vaccine-preventable STD. The

publication of national guidelines for the

management of STDs provides the clinical

guidance necessary to deliver optimal care

in both the public and private sectors. STD

treatment recommendations will continue

to evolve, reflecting advances in basic and

clinical research, emerging antimicrobial

resistance, and changing sexual and health

care behaviors. Utilization of new and

more effective treatment regimens, highly

sensitive tests for screening for asymptom-

atic infection, improvements in counsel-

ing of patients and their sex partners, and

new vaccines for sexually transmitted

pathogens are crucial to the achievement

of the broader public health goals of im-

proving sexual and reproductive health.
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