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N 1937 US SURGEON GENERAL

Thomas Parran estimated that 10%

of Americans would be infected

with syphilis during their lives.!
Rates of primary and secondary syphi-
lis plummeted with the institution of
public health control measures and the
advent of penicillin, reaching a nadir in
2000. Since then, rates have contin-
ued to decline among women and in-
fants, although overall rates again have
begun to climb.?

The dominant epidemiological fea-
tures of syphilis in the United States to-
day include varying incidence rates by
geography, race and sexual orienta-
tion, and an association with human im-
munodeficiency virus (HIV). Syphilis
rates among heterosexuals in the United
States are highest in the south, where
16 states reported 53% of all US cases
in 2001, including 64% of all cases in
women.” Syphilis disproportionately af-
fects blacks. In 2001, reported US rates
of primary and secondary syphilis were
42 times higher among black women
than among white women.” Racial dis-
parities likely reflect not only bias in
syphilis reporting and differential ac-
cess to medical care but also racial seg-
regation in sexual activity, and other dif-
ferences in sexual networks between
ethnic groups.?

Since 1997, increases in syphilis rates
among men who have sex with men
have been documented in Seattle, Chi-
cago, southern California, San Fran-
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cisco, New York, Miami, Boston, and
several European and Canadian cities.*
Rates of other sexually transmitted dis-
eases (STDs) also have risen among men
who have sex with men, reflecting a gen-
eral increase in unsafe sexual behavior
with the availability of potent antiret-
roviral therapy for HIV.? Although na-
tional reporting does not capture infor-
mation about sexual orientation, in 2001
the estimated rate per 100000 of pri-
mary and secondary syphilis in King
County, Washington was 141 among
men who have sex with men, 683 among
men who have sex with men infected
with HIV, and less than 1 among het-
erosexuals (H.H. Handsfield, oral com-
munication, April 2003). Cities in the
United States have reported that 20% to
73% of men who have sex with men with
syphilis are HIV-infected® vs a median
HIV seroprevalence of 12.5% among
women with syphilis in studies pub-
lished between 1995 and 1998." Epide-
miologic studies and studies document-
ing increased HIV shedding associated
with genital ulcers strongly suggest that
syphilis increases both the susceptibil-
ity of infected persons to HIV acquisi-
tion and the likelihood that dually in-
fected persons transmit HIV to their sex
partners.®

Clinical Manifestations

Syphilis passes through a series of fre-
quently overlapping stages.’ Trepo-
nema pallidum, a spirochete, causes
syphilis and is spread through contact
with infectious lesions or body fluids.
Studies from the preantibiotic era typi-
cally found that 50% to 75% of ex-
posed sex partners of persons with pri-
mary or secondary syphilis were
infected, and that among contacts with-
out clinical or serological evidence of
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infection on initial evaluation, approxi-
mately 30% developed syphilis in the
absence of treatment.'?

Patients typically develop a skin le-
sion (chancre) at the site of inocula-
tion approximately 21 days after expo-
sure. Chancres frequently go unnoticed,
particularly among women and men
who have sex with men who may not
be able to see vaginal or anal lesions.
BOx 1 presents the differential diagno-
sis for genital ulcer disease (GUD). Her-
pes causes most GUD in the United
States. In 2000, more than 2 million
Americans sought care for genital her-
pes, whereas only 5979 cases of pri-
mary and secondary syphilis and 82
cases of chancroid were reported to the
Centers for Disease Control and Pre-
vention (CDC). Syphilitic chancres are
classically nontender, indurated, non-
purulent ulcers. However, a study of
men with GUD revealed the presence
of that triad in only 31% of syphilis pa-
tients; induration was 95% specific but
only 47% sensitive."’ Both syphilitic
chancres and herpetic lesions heal with-
out therapy.

Signs and symptoms of secondary
syphilis typically begin 4 to 10 weeks
after the appearance of a chancre. Rash
is the presenting complaint in more
than 70% of patients with secondary
syphilis and is found on physical ex-
amination in more than 90% of pa-
tients.'®'* A macular rash, the earliest
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and most common finding, is charac-
terized by 3- to 10-mm pink-, red-, or
copper-colored macules variously dis-
tributed on the flanks, shoulders, arms,
chest, and back. Untreated, the mac-
ules can become maculopapular or
papulosquamous, affecting the hands
and/or soles in 50% to 80% of cases.'*"”
The rash of secondary syphilis also can
be pustular, annular, or follicular, but
virtually never vesicular.

Box 1 presents the differential diag-
nosis for the rash of secondary syphi-
lis. Other symptoms and signs com-
monly include sore throat, malaise,
headache, and lymphadenopathy, and
less commonly include fever, menin-
gismus, myalgias, weight loss, an-
orexia, hair loss, arthralgias, mucous
patches, condyloma lata, and ocular
complaints. Secondary syphilis is a sys-
temic process and can cause neuro-
logic, renal, ophthalmalogic, gastroin-
testinal, and hepatic disease.

Secondary syphilis resolves without
treatment, although approximately one
quarter of untreated patients develop re-
currences during the 4 years following
infection, most frequently in the first
year.” The CDC differentiates early and
late latent syphilis as asymptomatic in-
fection during the first year following in-
fection and during the period thereaf-
ter, respectively. Approximately one
third of patients with untreated syphi-
lis develop late sequelae (FIGURE).* 11

HIV Infection and Syphilis

Case reports and retrospective studies
suggest that HIV may alter the clinical
presentation and natural history of
syphilis. These studies describe persis-
tent chancres, ulcerative skin lesions,
rapid progression to gummatous dis-
ease characterized by destructive le-
sions of the skin, bones or viscera, and
a greater frequency of ocular involve-
ment, neurosyphilis, treatment failure,
and relapse.'” While a prospective trial
observed that HIV-infected patients with
early syphilis were more likely than per-
sons without HIV to have multiple chan-
cres, delayed chancre healing, cerebro-
spinal fluid (CSF) abnormal findings,
and serological treatment failure, only
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a single case of clinical treatment fail-
ure occurred among 101 HIV-infected
patients.'*'® The size of that study and
the absence of data on patients’ CD4 cell
counts do not allow for the exclusion of
the possibility that HIV, particularly late
immunosuppression, is associated with
a clinically significant increase in the risk
of poor outcomes. However, it appears
that the risk is less than that suggested
by earlier reports and that most pa-
tients will respond to standard treat-
ment.

Laboratory Diagnosis

Treponema pallidum cannot be cul-
tured. Darkfield examination and di-
rect fluorescent antibody stains of
exudates from genital ulcers or muco-
cutaneous lesions provide direct evi-
dence of infection, but are insensitive
and not widely available. In the United
States, patients suspected of having
syphilis initially are tested using a non-
treponemal serologic test (rapid plasma
reagin [RPR], VDRL), with positive re-
sults confirmed using a treponemal-
specific test (T pallidum particle agglu-
tination [TPPA], fluorescent treponemal
antibodies [FTA-abs]).'** Nontrepo-
nemal tests are 78% to 86% sensitive in
primary syphilis, virtually 100% sensi-
tive in secondary syphilis, and 95% to
98% in latent syphilis. False-positive re-
sults for nontreponemal tests occur in
1% to 2% of the US population and are
associated with autoimmune disease, in-
jection drug use, tuberculosis, vaccina-
tions, pregnancy, infectious mono-
nucleosis, HIV, rickettsial infections,
spirochetal infections other than syphi-
lis, and bacterial endocarditis; titers are
1:8 or lower in 90% of cases. Persons
with very high titer RPR or VDRLs may
have false-negative test results that be-
come positive with serum dilution (pro-
zone phenomenon). Causes of false-
positive results for treponemal tests
include other spirochetal infections, ma-
laria, and leprosy. Human immunode-
ficiency virus can cause false-negative re-
sults in nontreponemal and treponemal
tests.?**? Although clinicians tradition-
ally have been taught that nontrepone-
mal test results become negative after
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Box 1. Differential Diagnosis
of Syphilis

Primary syphilis—genital ulcer

disease

Genital herpes

Chancroid

Aphthous ulcer

Lymphogranuloma venereum

Donovanosis

Superinfection of ectoparasitic
infections

Trauma

Neoplasm

Autoimmune diseases: Behcet
syndrome, Crohn disease, Reiter
syndrome

Fixed drug eruptions: doxycycline,
sulfonamides, nonsteroidal anti-
inflammatory drugs

Secondary syphilis—rash

Primary HIV

HIV immune reconstitution
syndrome

Pityriasis rosea

Psoriasis

Erythema multiforme

Tinea versicolor

Lichen planus

Drug eruption

Viral exanthema

Scabies

Streptococcal or Arcanobacterium
haemolyticum pharyngitis

treatment and that treponemal test re-
sults remain positive for life, a study of
857 syphilis patients found that 28% of
those with primary syphilis and 44%
with secondary syphilis had persis-
tently positive nontreponemal test re-
sults 36 months after treatment; among
persons with first-episode primary syphi-
lis, 87% and 76% had persistently posi-
tive results for microhemagglutination
assay for T pallidum (MHA-TP) and
FTA-abs tests, respectively.”

Central Nervous System Syphilis

Treponema pallidum invades the cen-
tral nervous system (CNS) early in
syphilis and is demonstrated by CSF
pleocytosis or elevated protein concen-
tration, reactive CSF-VDRL, or identi-
fication of T pallidum in CSF by PCR
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or by infectivity of CSF in rabbits.** In
the preantibiotic era, about 25% of pa-
tients did not clear CNS organisms. Few
immunocompetent individuals fail to
clear CSF abnormalities after penicil-
lin treatment.” Persons who have per-
sistent organisms in the CNS are at risk
for symptomatic neurosyphilis.
Neurosyphilis can be divided into
early and late forms.?® Early neuro-
syphilis affects the CSF, cerebral blood
vessels, and meninges more often than
brain or spinal cord parenchyma. It oc-
curs within weeks to a few years after
primary infection, can coexist with pri-
mary and secondary syphilis, and may
be asymptomatic. Symptomatic forms
of early neurosyphilis include menin-
gitis, with or without cranial nerve or

eye involvement, and meningovascu-
lar disease or stroke. Late neurosyphi-
lis affects the meninges and brain or spi-
nal cord parenchyma, is extremely rare
in the antibiotic era, and usually oc-
curs years to decades after primary in-
fection. Manifestations of late neuro-
syphilis include general paresis, a
rapidly progressive dementia with psy-
chotic features, and tabes dorsalis, a spi-
nal cord disorder with sensory ataxia
and bowel and bladder dysfunction.
Criteria for performance of lumbar
puncture in patients with syphilis are
intended to select those at greatest risk
for neurosyphilis. The CDC criteria in-
clude any 1 of the following: (1) neu-
rologic or ocular symptoms or signs; (2)
late latent syphilis or syphilis of un-

known duration in a patient with HIV;
(3) active tertiary syphilis (eg, gumma,
aortitis, or iritis); or (4) treatment fail-
ure for nonneurologic syphilis.”” Some
authorities suggest performing a lum-
bar puncture on all patients with HIV
and syphilis. A recent study found that
persons with serum nontreponemal test
titers 1:32 or higher and HIV-infected
persons with CD4 cell counts 350/uL
or lower were at higher risk of CNS
syphilis.”® The risk of neurologic se-
quelae in HIV-infected patients with
early syphilis and CSF abnormal find-
ings following therapy with benza-
thine penicillin is unknown.
Interpretation of CSF findings is com-
plicated by the absence of a criterion
standard for the diagnosis of neuro-

Figure. Natural History of Untreated Syphilis in Immunocompetent Individuals
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Percentages of individuals developing specific stages of syphilis and time intervals are approximations based on information in references 9-11.
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syphilis and the fact that many patients
with syphilis have HIV, an infection as-
sociated with pleocytosis during pri-
mary infection and an elevated CSF pro-
tein level in late disease. In the absence
of visible blood contamination, a posi-
tive CSF-VDRL result is specific and
establishes the diagnosis of neurosyphi-
lis; however, the sensitivity of CSF-
VDRL against clinical diagnosis is only
30% to 70%.* In contrast, treponemal
tests are sensitive, but nonspecific; a
negative CSF-FTA-abs result virtually
excludes the diagnosis of neurosyphi-
lis.?” We treat asymptomatic HIV-
infected patients for neurosyphilis if they
have a positive CSF-FTA-abs result and
a CSF pleocytosis (>5 white blood cells
per mm?), and asymptomatic HIV-
uninfected patients if they have a posi-
tive CSF-FTA-abs resultand either a CSF
pleocytosis or an elevated CSF protein
level (>45 mg/dL).

Treatment and Follow-up

BOX 2 presents CDC’s recommended
treatments for syphilis.?” Nonrandom-
ized trials in which patients with pri-
mary or secondary syphilis were fol-
lowed up for 1 year or longer after
penicillin treatment have reported re-
treating 5% to 11% of patients, gener-
ally because of failure of nontrepone-
mal tests to show an adequate decline
in titer.>*3* The efficacy of recom-
mended therapies for latent syphilis and
neurosyphilis is supported by clinical ex-
perience rather than by controlled trials.
Small studies have found that azithro-
mycin is as effective as benzathine peni-
cillin in incubating syphilis and possi-
bly adequate for primary and secondary
syphilis.>>?** Ceftriaxone was effective
for neurosyphilis in a small trial involv-
ing HIV-1-infected patients.”® How-
ever, available data do not yet warrant
recommending either azithromycin or
ceftriaxone as standard treatments.
All syphilis patients require clinical
and serological follow-up 6 and 12
months after treatment. Patients in-
fected with HIV also should be evalu-
ated at 3, 9, and 24 months following
treatment. Treatment failure is de-
fined as persistent signs or symptoms
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Box 2. Centers for Disease Control and Prevention Recommended
Treatments for Syphilis*’

Primary, secondary, or early latent syphilis*

Recommended: benzathine penicillin G, 2.4 million units in a single dose, intra-
muscularly

Penicillin allergy: doxycycline, 100 mg by mouth twice daily for 14 days

Late latent syphilis, syphilis of unknown duration, tertiary syphilis

Recommended: benzathine penicillin G, 2.4 million units weekly for 3 weeks, in-
tramuscularly

Penicillin allergy: doxycycline, 100 mg by mouth twice daily for 28 days

Neurosyphilis, syphilitic eye disease, syphilitic auditory disease

Recommended: Aqueous crystalline penicillin G, 18-24 million units per day ad-
ministered as 3-4 million units intravenously every 4 hours or continuous in-
fusion for 10-14 days

Alternative: procaine penicillin 2.4 million units intramuscularly once daily plus
probenecid 500 mg by mouth 4 times a day, both for 10-14 dayst

*Latent syphilis is defined as seroreactivity without other evidence of disease. Early latent
syphilis is diagnosed in patients infected within the preceding year as defined by 1 of the
following: (1) a documented seroconversion; (2) unequivocal symptoms of primary or sec-
ondary syphilis; or (3) a sex partner documented to have primary, secondary, or early latent
syphilis. Pregnant women should not be treated with doxycycline.

‘tPatients with non-life-threatening allergies to penicillin should ideally be desensitized. Pa-
tients with serious allergies to sulfonamides should not be treated with probenecid-

containing regimens.

or failure of nontreponemal test titers
to decline 4-fold (2 dilutions) within
6 months of treatment or a sustained
4-fold increase in nontreponemal test
titer after treatment. Patients who do
not respond to therapy should un-
dergo CSF examination and retreat-
ment, either for neurosyphilis or late la-
tent syphilis as indicated by CSF test
results. Patients with neurosyphilis
should have a repeat CSF examina-
tion 3 to 6 months following therapy
and then every 6 months until the CSF
test result is normal. Patients treated for
syphilis should be tested for HIV and
other STDs, such as gonorrhea and
chlamydial infections.

Prevention and Elimination

of Syphilis

Since 1998, the CDC has led an ongo-
ing effort to eliminate syphilis from the
United States. The decline in syphilis
rates among US women using largely
conventional public health methods of
enhanced surveillance, screening, and
partner notification as well as collabo-
ration with community-based organi-

zations is encouraging,” although the
persistence of relative racial disparities
in disease, recent increases in syphilis in
Eastern Europe, and an ongoing out-
break in Vancouver, British Columbia,
that did not abate following a targeted
mass treatment program demonstrate
the continued challenges to eliminat-
ing syphilis among heterosexuals.?>3¢
Epidemic syphilis among men who
have sex with men is now the domi-
nant obstacle to the goal of eliminating
syphilis. Conventional methods have not
controlled this epidemic.%*” Although en-
hanced screening in venues such as jails
and bathhouses has identified cases, simi-
lar programs have not contained syphi-
lis epidemics among men who have sex
with men in the past and seem unlikely
to do so now.* Other individual-level be-
havioral interventions among men who
have sex with men have reduced self-
reported rates of unprotected anal inter-
course,” but have not been shown to re-
duce rates of STDs nor have they been
instituted on a scale sufficient to have a
significant impact at the population level.
New diagnostic tests, therapeutics, and
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prevention approaches are needed. Di-
agnostics based on PCR, less invasive (eg,
oral fluid) tests, rapid point-of-care tests,
and serologic tests that differentiate ac-
tive and adequately treated infections are
diagnostic priorities. Defining the effi-
cacy of azithromycin for early syphilis
might simplify therapy. Recently iden-

tified T pallidum immunogens may prove
useful for vaccine development.® Fi-
nally, innovative structural interven-
tions—efforts to alter the physical, so-
cial, cultural, and legal environment in
which risk occurs—could alter the avail-
ability, acceptability, and accessibility of
behaviors and materials that affect risk*';

to date, little research has been done
in the United States to develop and
evaluate such interventions for STD pre-
vention.
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