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Syphilis

A Tale of Twisted Treponemes
JUDY L. FLORES, MD, San Francisco, California

Based on a discussion presented at Medical Grand Rounds in the University of California, San Francisco, School of
Medicine, this article has been edited by Nathan M. Bass, MD, PhD, Associate Professor, Department ofMedicine.

Despite the widespread availability of effective treatment, the incidence of primary and secondary
syphilis in the United States is on the rise. In addition, syphilis is occurring in a substantial number
of patients infected with the human immunodeficiency virus (HIV), thus adding to the complexities
of diagnosis and treatment. Primary syphilis represents a disseminated infection, often accompanied
by abnormalities of the cerebrospinal fluid, that may pass unrecognized and progress to the myriad
manifestations of secondary syphilis. The diagnosis of syphilis in patients with mucosal or skin
lesions may be made by darkfield examination; once lesions have resolved, serologic tests are
required. Patients with latent syphilis may have asymptomatic neurosyphilis and risk progression to
tertiary disease. The diagnosis of asymptomatic neurosyphilis is necessary to determine the optimal
treatment of patients with latent disease. The diagnosis of active neurosyphilis generally requires an
inflammatory cerebrospinal fluid profile and a reactive cerebrospinal fluid VDRL test. Syphilis is com-
mon in HIV-infected patients, who may have an altered antibody response to infection and an appar-
ent increased incidence of neurologic complications. The preferred treatment at all stages is peni-
cillin, which is also the only recommended therapy for neurosyphilis. The optimal treatment of
syphilis in HIV-infected patients is unknown.
(Flores JL: Syphilis-A tale of twisted treponemes. West j Med 1995; 163:552-559)

W hy should we be concerned today about syphilis,
a disease that is readily cured by a widely avail-

able, inexpensive medication? After an initial precipi-
tous decline in the number of cases after the develop-
ment of penicillin, there has been an overall slow but
sustained increase in the incidence of primary and sec-

ondary syphilis in the United States, which has only
recently begun to decline (Figure 1).' In the 1970s and
early 1980s, this increase occurred predominantly in the
male homosexual community; with behavioral changes
after the recognition of human immunodeficiency virus
(HIV) transmission, rates have declined in this group.2

More recently, the incidence of syphilis in heterosexual
men and women has increased rapidly; concomitantly,
the incidence of congenital syphilis has risen substan-
tially over the past ten years.

Syphilis, therefore, is on the rise. This increase, and
the added complexities of diagnosing and treating
syphilis in the rising number of HIV-infected patients,
makes review of this topic particularly timely.*

*See also the editorial by S. A. Lukehart, PhD, "Modem Syphilis-Still a
Shadow on the Land," on pages 587-588 of this issue.

Early Syphilis

Syphilis is usually, but not exclusively, transmitted
by sexual contact. Three to four weeks after exposure,
50% to 60% of patients will have a chancre at the site of
inoculation (primary syphilis).3 This characteristic ulcer-
ative lesion is usually solitary and painless, with a clean,
indurated base. Before any lesion appears, however, the
causative agent, Treponema pallidum, is already widely
disseminated. In fact, by the time primary syphilis is
diagnosed, almost 25% of patients may have cere-

brospinal fluid (CSF) abnormalities attributable to the
infection.4

Because chancres are typically painless and heal in
three to six weeks without treatment, primary syphilis
infection may pass unnoticed. Virtually all untreated
patients progress to secondary syphilis within four to
ten weeks of the initial exposure. This stage is famous
for its vast array of manifestations; symptoms common-

ly include fever, generalized lymphadenopathy, and a

diffuse rash that typically involves the palms and soles.
Mucosal lesions of secondary syphilis include condy-
lomata lata, papular lesions in intertriginous areas

covered by a grayish exudate teeming with treponemes,
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and equally infectious mucous patches. Cerebrospinal
fluid abnormalities are not uncommon, even in neuro-
logically asymptomatic patients; T pallidum has been
isolated from CSF in 30% of patients with primary or
secondary syphilis.5 Early symptomatic neurosyphilis-
aseptic meningitis, cranial nerve palsies, eye manifesta-
tions-is also well known to occur in patients with sec-
ondary syphilis.6

Should the disease escape detection and treatment
during this phase, all these manifestations, including
central nervous system (CNS) involvement, will general-
ly follow an initially benign course.7 Patients will pass
into "early latency," defined as the period of time during
the first year of infection after all manifestations other
than serologic markers have resolved. During this year,
untreated patients are at risk for relapse: secondary
syphilis will recur in about 25%.8 Patients in this stage
are, therefore, still potentially infectious. Primary, sec-
ondary, and early latent stages of infection are referred to
together as early or infectious syphilis.

Diagnosing Early Syphilis
Darkfield examination is useful for making the diag-

nosis of syphilis in a patient with a chancre or mucosal
lesion. Treponema pallidum is identified by its charac-
teristic "corkscrew" structure and motility. This tech-
nique should not be used for oral lesions because the
presence of nonpathogenic treponemes may result in a
false-positive test. Although it has not been studied
recently, the darkfield examination is widely regarded as
both sensitive (95% in 1 series of seronegative patients
with primary syphilis) 9PP5'65`') and specific; however, the
usefulness of the test depends on the experience of the
observer and adequacy of the specimen. Also, the use of
antibiotics topically or parenterally may result in a false-
negative test. For these reasons, a darkfield examination
should not be reported as negative until it has been
repeated two or three times, especially in a patient with
a suspicious lesion.

Patients with latent disease by definition have no
cutaneous or mucosal lesions. Diagnosis rests on sero-
logic tests, as shown in Figure 2. In all of these, antigen
is provided to bind with antibody produced in response
to syphilitic infection. Various mechanisms are then used
to detect the formation of antigen-antibody complexes,
such as flocculation in the VDRL and rapid plasma
reagin (RPR) tests, fluorescence in the fluorescent
treponemal antibody-absorption (FTA-ABS) test, or

hemagglutination in the microhemagglutination-T
pallidum test.

Figure 1.-The graph shows the number of cases of primary and
secondary syphilis in the United States from 1941 through 1992.

Antibodies generated in response to syphilis fall into
two broad categories. The first are the "reaginic" or non-
treponemal antibodies. These antibodies, which react
with cardiolipin, also reflect evidence of treponemal
infection, an adventitious discovery that formed the
basis of the Wassermann test, as well as the currently
used VDRL and RPR tests. Titers of these antibodies
generally reflect disease activity and are used to monitor
response to treatment. Whereas either the VDRL or the
RPR test may be assessed serially to monitor response,
the titers of these two tests are not interchangeable;
therefore, the same test should be used throughout
follow-up.

Treponemal tests are conceptually simple: they are
antibodies directed against T pallidum antigens. Most
commonly used are the FTA-ABS and the microhemag-
glutination-Tpallidum tests. The major use of these tests
is to confirm positive nontreponemal tests because trep-
onemal tests are positive in the vast majority of infected
patients, whatever the stage.

Figure 2.-Serologic tests for syphilis are shown. FTA-ABS = fluo-
rescent treponemal antibody absorption, MHA-TP = micro-
hemagglutination-Treponema pallidum, RPR = rapid plasma reagin

ABBREVIATIONS USED IN TEXT
AIDS = acquired immunodeficiency syndrome
CDC = Centers for Disease Control and Prevention
CNS = central nervous system
CSF = cerebrospinal fluid
FTA-ABS = fluorescent treponemal antibody absorption [test]
HIV = human immunodeficiency virus
RPR = rapid plasma reagin [test]
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Nontreponemal tests may be unreactive initially in
30% to 40% of cases of primary syphilis compared with
a darkfield gold standard; therefore, a negative test
should not be used to rule out the disease (Table 1).""''
The treponemal antibody has a higher sensitivity in
primary syphilis.'0 By the time of secondary syphilis,
virtually all patients produce both treponemal and
nontreponemal antibodies. In an untreated patient, the
nontreponemal antibody response can diminish over

time, but the treponemal antibody response should
remain positive essentially lifelong.

Assessing the specificity of these serologic tests is
problematic: the difficulty, of course, is in finding a pop-

ulation with a near-zero probability of syphilis to ensure

that a positive test is actually false-positive. An innova-
tive study tested 250 nuns with a stated history of no

infectious or congenital syphilis; in some cases the nuns'
mothers were interviewed for completeness.'2 In this
group, the VDRL test was 100% specific, whereas the
FTA-ABS test had a 1.2% false-positive rate. The three
false-positive tests included one in a person with active
pulmonary tuberculosis and another in a person with a

history of rheumatoid arthritis. In another study, better
than 99% specificity was found for the VDRL and FTA-
ABS tests in more than 1,000 healthy volunteers, but
substantially lower specificity was reported for both
tests in hospitalized patients with no known history of
syphilis.'3 These data are difficult to interpret without
more information to assess the likelihood of a past
syphilis infection and the incidence of known causes of
biologic false-positive tests in both groups. The caution-
ary message is that in an acutely or chronically ill
patient, the specificity of serologic tests may not be as

high as in healthy patients.

TABLE 2.-Treatment of Primory and Secondary Syphilis

Recommended

Benzatlrine penicillin G 2.4 inillion u3nits in dose

For penicillin-allergic patients
Doxycycline ............... 1 00 mq orally 2 daly fc) r 2 wk, or

Tetracycline ........... . 500 img orally 4 day for 2 wk

Third-line therapy
Erythromycin ... 500 mg orally 4 day for 2 wk

Treatment ofEarly Syphilis
Treatment is the same for all phases of early dis-

ease-primary, secondary, and early latency (Table 2).
The treatment of choice is the administration of benza-
thine penicillin G, 2.4 million units intramuscularly,
shown to be at least 95% effective in large studies.'4"5
Whereas the use of benzathine penicillin is highly effec-
tive, it achieves negligible CSF levels.'6 Remember that
a substantial number of patients with early syphilis have
asymptomatic CSF involvement; the vast majority, how-
ever, are able to resolve early infection with treatment
that does not provide treponemicidal CSF levels. The
clearance of the CSF does appear to require an intact
immune response even with appropriate antibiotics.'7

For penicillin-allergic patients, doxycycline is the
best alternative therapy; erythromycin has less than 90%
efficacy.'4 Ceftriaxone sodium achieves excellent CSF
penetration, but data are too limited to recommend it as
an effective alternative therapy.

Treatment response is gauged by a fall in nontrep-
onemal antibody titers, because early clinical manifesta-
tions resolve without treatment. According to previous
guidelines, patients treated for early syphilis should
show a nontreponemal antibody titer decline of at least
fourfold (2 tubes) at three months and eightfold (3 tubes)
at six months.'8 A slower or smaller decline in the titer
has been considered worrisome for possible treatment
failure. A fourfold rise in antibody titer or a return of
clinical manifestations indicates treatment failure or

reinfection.
A recent study from Canada has revised these gener-

al guidelines. In more than 1,000 patients treated for
early syphilis and observed for as long as three years, the
observed rate of nontreponemal antibody titer decline
was much slower than previously expected.'9 In fact,
many patients considered cured in this study by their
eventual titer decline would be considered treatment
failures by the previous criteria. Patients with early
latent syphilis had a slower and smaller drop in titer
(fourfold decrease at 12 months) than patients with pri-
mary and secondary syphilis (fourfold decrease at 6
months and eightfold decrease at 12 months). Given
these results, at least a fourfold antibody titer decline
within 6 months for primary and secondary syphilis and
within 12 months for early latent syphilis can be consid-
ered evidence of a treatment response. A return to nega-
tive serologic tests ("seroreversion") is too stringent a

test for cure because only 63% of the treated study
patients seroreverted in three years. In addition, despite
previous teaching that treponemal antibodies persist
even after adequate treatment, in this study about 25% of
treated patients became treponemal antibody-negative
over the three-year period. Of note, all patients who
seroreverted in this study had a first episode of infection,
and most had primary syphilis.

Latent Syphilis and Asymptomatic
Neurosyphilis

From such studies as the infamous Tuskegee study
and a large study in Oslo,' we know that undetected or

TABLE 1.-Sensitivity of Serologic Tests for Sypl/is*

VDRL .................. 62-75 99 70
FTA-ABS . 81-100 100 1 00
IA- :- SS srnt cVIu'"I' nt h r -3." D \1
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inadequately treated syphilis will progress to "late laten-
cy," a phase of disease occurring at least a year after
infection and detectable only by serologic tests. Most
untreated patients will persist in latency for life,
although some will lose serologic markers. About a

third, however, go on to manifest tertiary disease, which
can take a variety of forms: neurologic, including gener-
al paresis and tabes dorsalis; cardiovascular, with aorti-
tis, aortic regurgitation, and aortic aneurysm; and gum-
matous, characterized by granulomatous-like lesions
infiltrating the skin, soft tissues, bone, liver, or any organ
in the body.

All patients with latent or tertiary syphilis require
treatment. Our goal in treating patients with latent dis-
ease is to identify those who need more intensive treat-
ment for asymptomatic neurosyphilis. The usual clinical
question is, "Does my asymptomatic patient with posi-
tive syphilis serologies really need a lumbar puncture to
rule out asymptomatic neurosyphilis, or can he or she be
simply treated presumptively for latent disease?" In
attempting to answer this question, we will start by con-

sidering the prevalence of asymptomatic neurosyphilis
in patients with late latent infection.

Historical data from large series suggest that 5% to
10% of patients with late latent syphilis may have
asymptomatic neurosyphilis.2'ppl72-735 Two studies have
found 0% prevalence in a small number of patients.21'2
A study of CSF abnormalities in patients with syphilis,
however, found that 3 of 15 patients (20%) with late
latent syphilis had a positive CSF-VDRL test.5 Taking
all of these studies into account, we may infer that the
prevalence of asymptomatic neurosyphilis is likely low,
but not negligible. The prevalence in HIV-infected
patients, however, appears to be substantially higher, as
I will discuss.

Do any other factors predict a risk of asymptomatic
neurosyphilis? Age, or more precisely, the duration of
infection, may be helpful. In the long-term natural histo-
ry study from Oslo, none of 169 patients with latent
syphilis for more than 30 years had asymptomatic neu-
rosyphilis. Presumably, neurologic involvement eventu-
ally becomes symptomatic, so that after 30 years no

patient is left with asymptomatic neurologic involve-
ment. We cannot assume, however, that because a
patient is elderly, the infection must have been acquired
many years ago. A recent study from Hartford described
the cases of 35 patients older than 60 with early
syphilis'; consistently, 2.5% to 3% of cases of primary
and secondary syphilis in the US are diagnosed in
patients older than 55 years.'

In addition, CSF abnormalities in early syphilis have
long been recognized as prerequisite for the develop-
ment of neurosyphilis in untreated patients.' Patients
with normal CSF during the first two years of infection
have a negligible risk of having symptomatic neurologic
involvement in late disease.'
A decision-analysis model compared the strategies of

lumbar puncture in patients with asymptomatic late
syphilis to diagnose and treat neurosyphilis versus sim-

ply treating patients for presumed uncomplicated latent
disease.' Outcome estimates for cure using the two
strategies slightly favored the one using lumbar puncture
(99.75% versus 99.95%); however, the rate of complica-
tions in the group having lumbar puncture (0.3%) was
estimated to exceed the marginal benefit.

If, as this analysis suggests, it is not necessary to sub-
ject indiscriminately all asymptomatic patients with
latent syphilis to lumbar puncture, who then should be
screened (Table 3)? Any patient with untreated syphilis
for less than 30 years but longer than a year should be
considered for screening. Infection for less than a year,
even with asymptomatic CSF abnormalities, is well
treated with intramuscular benzathine penicillin in a nor-
mal host, despite a lack of "adequate" CNS penetration.
Patients must also consent to and be able to tolerate
lumbar puncture. These two criteria together form the
most conservative guidelines for CSF examination in
late latent syphilis.

Because nonpenicillin regimens have not been well
documented to treat neurosyphilis, it is prudent to rule
out asymptomatic neurosyphilis in patients with latent
disease who would otherwise be treated with alternative
therapy. Other evidence of late infection like cardiovas-
cular or gummatous disease mandates an evaluation for
neurosyphilis, as does concurrent HIV infection.
Patients in whom the treatment of early syphilis has
failed are at increased risk for CNS involvement and
should undergo lumbar puncture before retreatment. The
Centers for Disease Control and Prevention (CDC) rec-

ommends that patients who have a VDRL or RPR titer
of 1:32 or greater after a year of infection should also be
evaluated with a lumbar puncture, as they may also be at
increased risk for neurosyphilis.?

Diagnosing Asymptomatic Neurosyphilis
Once the decision to screen is made, the immediate

problem is to identify asymptomatic neurosyphilis if it is
present. Unfortunately, no practical treatment standard
exists for diagnosing this disorder. Instead, we are faced
with using a variety of tests in combination, none with
ideal sensitivity and specificity (Table 4). There is con-

sensus in the literature that a positive serum treponemal
antibody test is absolutely required for making the diag-
nosis.' Unfortunately, treponemal antibody in the CSF is
not diagnostic for neurosyphilis, as it may represent only
passive diffusion of treponemal antibody from the blood
into the CSF rather than active CNS infection.'

TABLE 3.-Criteria tar Cerrebrospinal Fluid Examin ata
i!" Latent f Sypnhis

Neuroloo c or ooh.haim c s(gns or syjrmptoms
E idence o" :eT:ar 5van'iis-aort:ts, qummas
FaiLre of treaurent o' earv scpriiis
No "eDPcun theIea arned
SerumLnoMio eoo-aemal artibod. t te- >1:1 6 (urless du-ation of irifeL-

tio0 s'< r

Humnan ;m,ruroae-ceqcr .irs nmec:con
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The CSF-VDRL test is extremely specific: a patient
who has a positive test should be treated for neu-

rosyphilis. The sensitivity of this test, however, varies in

the literature from 30% to 90%5,1o Why is this range so

broad? Historically, the sensitivity of the CSF-VDRL

test has been assessed in patients with symptomatic

neurosyphilis. Unfortunately, during the period when

neurosyphilis was relatively prevalent and the classic

studies were carried out, several common neurologic

syndromes were not well understood. In these studies,

neurologic symptoms were likely ascribed to neu-

rosyphilis in patients with other evidence of syphilis
infection.27 For this reason, patients with carotid artery

disease, viral meningoencephalitis, lacunar syndromes,

or basilar artery insufficiency, to name a few unrecog-

nized diagnoses, who had serologic evidence of syphilis
but a negative CSF-VDRL test, were undoubtedly

labeled with "seronegative" neurosyphilis. The VDRL

test, then, may be much more sensitive than historical

data suggest; in fact, some experts require a CSF-VDRL

test for the diagnosis of asymptomatic or symptomatic

neurosyphilis. It is well known, however, that Tpallidum

can be isolated from CSF that is negative on the VDRL

test5; in addition, cases have been described of patients
with a negative CSF-VDRL test who have clinical evi-

dence of neurosyphilis and who respond to penicillin

therapy. The CSF-VDRL sensitivity is, therefore, almost

certainly better than reported in the historical literature,

but likely not 100%.

Finally, CSF pleocytosis and an elevated protein level

are nonspecific findings that may be associated with

neurosyphilis. Many patients with primary and sec-

ondary syphilis manifest CSF abnormalities early on;

those with abnormalities persisting into late latency are

at risk for progressing to symptomatic neurosyphilis.6

Therefore, unexplained CSF pleocytosis or elevated pro-

tein concentration in a patient with serologic evidence of

syphilis should be taken as presumptive evidence of

asymptomatic neurosyphilis.

Symptomatic Neurosyphilis

How do we determine if neurologic abnormalities in

a patient with evidence of syphilis infection actually rep-

resent neurosyphilis? First, the diagnosis requires the

presence of serum treponemal antibody. The CSF-

VDRL test, as discussed earlier, is specific and reason-

ably sensitive in these patients. Unlike in patients with

asymptomatic neurosyphilis, however, CSF pleocytosis

with or without an elevated CSF protein level should

be present if the disease is active.7',' In fact, without both

a positive CSF-VDRL test and CSF pleocytosis, active

neurosyphilis should be diagnosed only after a thorough
search for alternative diagnoses. A symptomatic patient
with unexplained CSF pleocytosis'and a positive serum

treponemal antibody test without a positive CSF-VDRL

test could be treated presumptively for neurosyphilis,

though that diagnosis must be a cautious one in such

a patient.7

Manifestations ofNeurosyphilis

As pointed out in a review, neurosyphilis is not one

disease, but a collection of syndromes that span all

stages of syphilis, from within weeks of infection to 50

or more years.7 The classic late manifestations of neu-

rosyphilis, general paresis and tabes dorsalis, are now

exceedingly uncommon. Although also rare, the early

forms-syphilitic meningitis and meningovascular

syphilis-are currently of greater concern, especially in

patients with HIV infection.

Syphilitic meningitis occurs in patients with early

infection; in 10% of patients, it develops while the rash

of secondary syphilis is still present.7 Its symptoms are

those of meningitis: headache, confusion, and meningeal

signs. Cranial nerve abnormalities may occur and typi-

cally involve cranial nerves III, V, or VIII. These symp-

toms generally resolve even if untreated, although

patients may be left with cranial nerve palsies. Worse,

such patients remain at risk for the recrudescence

of neurosyphilis. With treatment, symptoms will resolve

in a few days to weeks. Meningovascular syphilis

also occurs early, usually in the first months to a

few years after infection. Unlike stroke syndromes,
which usually occur with full neurologic deficits at the

outset, meningovascular syphilis may present with a

prodrome of nonspecific symptoms such as headache,

psychiatric changes, or vertigo before focal neurologic

deficits appear.7

Late neurosyphilis was common before the develop-
ment of penicillin: in the early part of this century,

general paresis of the insane accounted for 20% of psy-

chiatric hospital admissions in the United States. Its

symptoms are those of dementia and psychosis, and if

untreated, it is fatal within months to a few years. Tabes

dorsalis also occurs late in infection and is characterized

by a triad of symptoms (lightning pains, dysuria, and,
ataxia) and a triad of signs (Argyll Robertson pupil, loss

of reflexes, and loss of proprioception). Both general

paresis and tabes dorsalis are extremely uncommon

since the introduction of penicillin.

Treatment ofLate Latent Syphilis

and Neurosyphilis

Late latent syphilis is best treated with benzathine

penicillin G, 2.4 million units given intramuscularly
each week for three weeks (Table 5).25 The use of

doxycycline and erythromycin are less well studied;

recommendations for their use in latent disease are

TABLE 4.-Culteria for the Diagnosis of Neurosyphili's

Reactive serum treponemal antibody test (FTA-ABS or MHA-TP)
Reactive cerebrospinal fluid (CSF) VDRL test*
CSF pleocytosis (>5 leukocytes 10,IO/liter) withi or withiout elevated

protein level
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simply extensions of recommendations for treating
early syphilis.

Penicillin, administered intravenously or intramuscu-
larly, remains the drug of choice for treating neu-

rosyphilis (Table 6).25 The effectiveness of alternative
therapies is unproved. Administering amoxicillin in high
doses (2 grams 3 times a day) along with probenecid
(500 mg 4 times a day) to raise drug concentrations
appears effective in a small number of patients and may
prove to be an outpatient treatment alternative.? Because
of the large dosage required, this regimen can be diffi-
cult for patients to tolerate. Ceftriaxone sodium remains
an unproven therapy to date, with notable rates of treat-
ment failure reported in HIV-infected patients.29

How do we monitor the treatment response in
patients with latent syphilis or neurosyphilis? As in early
syphilis, the serum titer must be measured to ensure that
it declines at least fourfold, although the decline is slow-
er the longer the duration of infection. The titer may not
revert to zero even with adequate treatment. Rising titers
indicate treatment failure or reinfection.

In patients with neurosyphilis, follow-up CSF exami-

nations should be done at six-month intervals over the first
two years, or until the CSF becomes normal.' Resolving
pleocytosis is generally the first measure of improvement
and should occur over about six months.? Elevated pro-

tein levels, if present, will begin to decline during the first
six months, but can take up to two years to return to nor-

mal. The CSF-VDRL titer should decline (fourfold with-
in a year) if it is initially high, but it may take years to
revert to negative.3' A persistent, low CSF-VDRL titer
after a course of treatment may warrant retreatment; how-
ever, if CSF pleocytosis and elevated protein levels have
resolved and the serum VDRL titer is not increased, addi-
tional therapy is unlikely to be beneficial.2"

lA
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The goal of therapy for neurosyphilis, particularly
general paresis and tabes dorsalis, is to halt the progres-

sion of disease. Symptoms of meningitis, and to some

extent meningovascular syphilis, should resolve with
therapy, but general paresis and tabes dorsalis are much
less likely to abate. Neurologic signs or symptoms
attributed to syphilis in the absence of CSF pleocytosis
are unlikely to respond to therapy.7

Syphilis and Human Immunodeficiency
Virus Infection

With the increasing prevalence of HIV as well as

syphilis, the interaction of these two infections has
become a topic of current interest and clinical impor-
tance. In studies controlled for known HIV risk factors
such as number of sexual partners, male homosexual
activity, and injection-drug use, syphilis emerges as an

independent risk factor for HIV infection.3' Not surpris-
ingly, then, the prevalence of syphilis in patients with
HIV infection is high: 14% to 36% in various studies,
depending on the background rate in the community.-32
A frequently noted concern is that the antibody

response to syphilis may be delayed or impaired in HIV-
infected patients. Are the serologic tests on which we

rely for the diagnosis and follow-up of syphilis still use-

ful in patients with HIV infection? A widely quoted
report described the case of a patient with the acquired
immunodeficiency syndrome (AIDS) who initially had
seronegative secondary syphilis; a VDRL test did even-

tually become positive, although not until at least 20
days after the onset of a syphilitic rash.33 Despite this
report, there is little other evidence so far that seronega-

tive syphilis poses an important diagnostic problem in
patients with HIV.

Is the rate of false-positive serologic tests for syphilis
substantially increased? Polyclonal B-cell activation is
recognized to occur early in HIV infection, possibly
leading to an increased rate of false-positive tests. A
study of more than 4,800 patients found that the false-
positive RPR rate in patients with HIV was about 4%,
whereas in HIV-negative patients, the rate was slightly
less than 1%." Thus, although the number of false-posi-
tive tests does appear to be increased, the overall rate
remains manageably low.

Other studies have found that higher titers of non-

treponemal antibody develop in patients with HIV and
early syphilis than in HIV-negative patients. A study
from New York found a median RPR titer of 1:128 in a

group of HIV-infected patients compared with 1:32 in a

group of non-HIV-infected patients.4 These higher titers
have raised concern for the "prozone effect": false-neg-
ative serologic tests due to vast antibody excess. In such
cases, positive serologic tests can be detected by diluting
the specimen. Despite this concern, so far the prozone
effect appears to be of predominantly theoretical rather
than clinical importance in patients with HIV.

Finally, treponemal antibody seroreversion may be
more frequent in patients with HIV. The rate of serore-

version was compared in patients without HIV, with

TABLE S CiL
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early asymptomatic HIV, and with symptomatic HIV,
and it was found that the rate of seroreversion progres-
sively increased with worsening immune function.35 No
HIV-negative patients lost the treponemal antibody
response after treatment, but 7% with asymptomatic
HIV and 38% with symptomatic HIV became seronega-
tive. The clinical importance of this difference is unclear
because all patients in the study had been treated, and it
is known that healthy patients treated for syphilis may
become treponemal antibody-negative."9 Despite these
caveats-a higher incidence of false-positive tests and
higher rate of seroreversion after treatment-the sero-
logic response to syphilis is generally preserved and
remains useful in diagnosing syphilis in patients with
HIV infection.

Clinical Manifestations ofSyphilis
in Patients Infected With the
Human Immunodeficiency Virus

Are the clinical manifestations of syphilis altered in
patients with HIV infection? Researchers in New York
who evaluated patients with syphilis who did or did not
have HIV infection found no significant differences in
clinical presentation, course of disease, or response to
treatment.' A number of studies, however, have report-
ed the prevalence of neurosyphilis in HIV-infected
patients. One remarkable study found that 9% of HIV-
infected patients had a positive CSF-VDRL test; overall,
39% of the patients in this study had abnormal CSF find-
ings that might be attributed to neurosyphilis.3' In other
studies, the prevalence of neurosyphilis (defined as a
positive CSF-VDRL test) in unselected patients with
HIV has ranged from 1.5% to 2%.37,38 Reports of cases of
symptomatic neurosyphilis in patients with HIV
describe the manifestations of early neurosyphilis:
meningitis with cranial nerve abnormalities and
meningovascular syphilis with focal neurologic deficits,
even polyradiculopathy.39-4' Ocular involvement has been
described, involving almost any part of the eye and
including retinitis resembling cytomegalovirus infec-
tion. Cranial nerve VIII is also commonly involved with
syphilitic meningitis. All these manifestations are well
known to occur in non-immunocompromised patients;
whether these neurologic syndromes are more severe in
patients with HIV infection is unknown.

There is increasing evidence that HIV-infected
patients may not respond as well as non-immunocom-
promised patients to standard treatment of early syphilis.
In one study, three patients with secondary syphilis and
HIV infection were treated appropriately for secondary
syphilis with a single dose of benzathine penicillin.5 All
three had viable T pallidum recovered from the CSF
after treatment. A recent review found that of 42 report-
ed patients with HIV presenting with symptomatic neu-
rosyphilis, 16 had received standard therapy with peni-
cillin for earlier stages of syphilis.42 Historically, the risk
of early neurosyphilis ("neurorecurrence") is higher in
partially treated patients. If standard therapy for early

syphilis is more likely to fail for HIV-infected patients,
the patients may be at increased risk for the development
of early neurosyphilis after receiving usual treatment.'7

The optimal evaluation of patients with HIV and
early syphilis remains unclear. Because early asymp-
tomatic CNS involvement is a risk factor for later symp-
tomatic neurosyphilis, early CSF abnormalities may be
important to recognize in patients infected with HIV. For
this reason, some experts recommend lumbar puncture
for all stages of syphilis in HIV-infected patients; others
reserve CSF examination for patients with secondary or
latent syphilis. Patients infected with HIV who have
latent syphilis definitely require CSF examination to
rule out neurosyphilis before treatment.2'

The diagnosis of neurosyphilis is complicated in
HIV-infected patients by the frequency of CSF abnor-
malities-pleocytosis and elevated protein levels-
resulting from HIV infection itself.43 It remains difficult
to determine whether these nonspecific CSF findings
should be attributed to neurosyphilis in HIV-infected
patients with evidence of syphilis infection. Until better
methods of diagnosis are developed, HIV-infected
patients with evidence of syphilis and unexplained CSF
pleocytosis or elevated protein levels, as well as those
with a positive CSF-VDRL test, should be treated with a
regimen appropriate for neurosyphilis.

Treatment ofSyphilis in Patients Infected
With the Human Immunodeficiency Virus

For HIV-infected patients with early syphilis, no
change in standard therapy is currently recommended by
the CDC. Some experts suggest treating with a more
intensive antibiotic course early in the course of infec-
tion (such as 3 weekly doses of benzathine penicillin
rather than a single dose), given evidence of treatment
failures with standard therapy, although data to support
or refute this approach are lacking.42

Penicillin remains the most reliable therapy for neu-
rosyphilis; patients with a penicillin allergy should be
desensitized for treatment. The use of ceftriaxone sodi-
um cannot currently be recommended.2" Although until
recently, no treatment failures had been documented in
HIV-infected patients who received standard penicillin
therapy for neurosyphilis, a number of cases have now
been reported in which such patients failed to respond to
the recommended regimen.44,' Penicillin treatment of
early syphilis had previously failed in some of the same
patients. These reports strongly suggest that there may
be no reliable cure for neurosyphilis in these patients.

Follow-up after the treatment of early syphilis con-
sists of a clinical evaluation and serologic tests at inter-
vals of 1, 2, 3, 6, 9, and 12 months to ensure that titers
are declining appropriately-at least fourfold in 3 to 6
months. If the VDRL or RPR titer has not changed after
six months, it is appropriate to reevaluate the patient,
including examination of the CSF, before retreatment.

Evaluating the response to treatment of neurosyphilis
requires the same measures, along with serial CSF
examinations at six-month intervals over two years or
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until CSF results return to normal. The appropriate rate
of the resolution of CSF abnormalities in these patients
is not established; generally, the same guidelines as for
non-HIV-infected patients are followed: pleocytosis
resolution over six months, with a slower decline in an
elevated CSF protein level and the CSF-VDRL titer.
Patients with persistently abnormal CSF values or
inadequate serum RPR or VDRL titer response to treat-
ment may be candidates for retreatment. Given the pos-
sibility of treatment failure, these patients require even
greater than usual vigilance to ensure an adequate treat-
ment response.

Conclusion
With its recent resurgence in the United States,

syphilis has been transformed from a primarily historical
disease to an important public health concern. The
treatment of choice in all stages of infection is penicillin;
doxycycline is a reasonable alternative for early
syphilis. In patients with late latent disease, distinguish-
ing asymptomatic neurosyphilis from late latency is
necessary to determine the optimal treatment.
Symptomatic neurosyphilis now presents mainly as
meningitis and meningovascular syphilis, manifestations
that may be more common in patients infected
with HIV. Despite some limitations, serologic testing
remains useful in patients with HIV infection. Finally,
clinical and serologic follow-up is crucial in all patients,
especially those with concurrent HIV infection, to detect
treatment failures and thus prevent the occurrence of
late complications.
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