
Neurosyphilis and the impact of HIV infection
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Abstract. Neurosyphilis is a complication of systemic syphilis. This review of the clinical presentation, diagnostic
laboratory findings, treatment and management of neurosyphilis discusses the impact of HIV and the specific challenges
it brings, focusing on areas of controversy, and highlighting important questions that remain to be answered.
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Introduction

The causative agent of syphilis, Treponema pallidum subspecies
pallidum, can invade the central nervous system (CNS) to
cause neurosyphilis at any time after infection. Neurosyphilis
may be symptomatic or asymptomatic; that is, diagnosed by
cerebrospinal fluid (CSF) abnormalities only. Neurosyphilis
is of particular concern in HIV-infected patients for several
reasons, including: (i) the high rates of HIV and T. pallidum co-
infection; (ii) the possibility of increased risk of failing therapy
for early syphilis, which may result in the development of early
neurosyphilis (i.e. neurorelapse); (iii) challenges to diagnosis
of neurosyphilis in these patients; and (iv) the potentially
higher rates of treatment failure. All of these factors may
contribute to long-term morbidity in HIV-infected patients,
a subject undergoing active investigation.

Case 1

A 35-year-old man, otherwise healthy, presented to an outpatient
eye clinic complaining of eye pain and blurry vision, first
involving the right eye, then involving the left eye. He was
diagnosed with iritis by an ophthalmologist and prescribed
steroid eye drops. Three months later, he presented to the
Emergency Department of a tertiary hospital complaining that
his vision had worsened such that he could barely see anything
other than hand movements. He had no other known medical
problems. He was a man who has sex with men and used
methamphetamine several times a month. On ophthalmological
examination, the patient had uveitis, choroidal lesions and
retinal detachment in both eyes. His general physical
examination revealed oral thrush but no genital lesions. His
skin exam was otherwise unremarkable. The patient underwent
lumbar puncture when initial serum rapid plasma reagin (RPR)
was positive. CSF testing showed 40 white blood cell (WBC)
(75% lymphocytes), protein 70mg dL–1, glucose 124mg dL–1

and a reactive CSF-venereal disease research laboratory (VDRL;
1 : 1 titer). Subsequent laboratory tests showed that the
serum VDRL titre was 1:128; the CD4+ T-cell concentration
was 169 cells uL–1; and the peripheral blood HIV RNA was
greater than 1.3million copies mL–1. The patient was diagnosed
with HIV and neurosyphilis with ocular involvement. He was
treated with intravenous (IV) penicillin, 24million units daily for
10 days. Eight months later, his serum VDRL had decreased
to 1 : 16. In the meantime, he underwent surgical repair of the
bilateral retinal detachments. While the patient’s vision in the
left eye improved significantly, he continued to have severely
impaired vision in the right eye.

Syphilis, neurosyphilis and HIV

Since the beginning of the HIV epidemic, there has been a high
rate of syphilis in HIV-infected patients. The United States
Centers for Disease Control and Prevention (CDC) reported
that the incidence rate of syphilis in HIV-infected persons was
77-fold greater than that in the general population.1 In addition,
high rates of syphilis occur in regions of high HIV prevalence.2,3

Alarmingly, the number of cases of syphilis has continued to
rise worldwide, including Eastern Europe4,5 and, more recently,
China.6 In the United States in the past decade, this increase
has particularly affected men who have sex with men (MSM)
and, more recently, young African-Americans and Hispanics.7,8

Similar trends for MSM have been observed throughout
Europe9 and China.3,10,11 Some reports suggest that the
increasing incidence of syphilis may be due to high-risk
behaviours, such as methamphetamine use,12–14 but as we
will discuss later, the higher rates of syphilis and HIV co-
infection may also be due to immunological factors.

Neurosyphilis, defined by specific CSF findings (see below)
with or without typical clinical symptomatology, is a potential
complication of systemic syphilis. Because neurosyphilis is
not a reportable disease, the epidemiology of neurosyphilis
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occurrence in HIV-infected patients is harder to estimate. Many
reported studies are retrospective. One study by the CDC using
public health records from 2002 to 2004 of four USA cities (Los
Angeles, San Diego, Chicago, New York) estimated that among
HIV-positive MSM with early syphilis, the risk for having
symptomatic early neurosyphilis was 1.7%.15 In the 49 HIV-
positive MSM diagnosed with symptomatic early neurosyphilis,
symptoms were cranial nerve dysfunction (34 including 25
ocular, six auditory); meningitis (six); meningovascular
syndrome (two); and other syndromes (seven). Similar
findings were reported in a retrospective review of syphilis
cases in Los Angeles county from 2001 to 2004; the
estimated incidence of symptomatic neurosyphilis in HIV-
infected patients was 2.1% compared with 0.6% in HIV-
uninfected patients.16 However, the rate of neurosyphilis in
these studies may be underestimated because they are each
disadvantaged by ascertainment bias; the patients were
offered evaluation for neurosyphilis at the discretion of their
healthcare providers. No large, systematic study to date has
aimed to document the true prevalence of neurosyphilis in a
larger cohort of patients diagnosed with systemic syphilis.

Clinical manifestations of neurosyphilis

The clinical manifestations of neurosyphilis are myriad and
include: asymptomatic neurosyphilis, symptomatic meningitis,
meningovascular syphilis (affecting the brain or spinal cord),
ocular syphilis, otologic syphilis, gumma, general paresis and
tabes dorsalis. Neurosyphilis characterised by meningeal
inflammation (asymptomatic, meningeal and meningovascular)
is most common in the early years of infection, while
neurosyphilis involving the parenchyma (gumma, general
paresis and tabes dorsalis) occurs years to decades after initial
infection. The parenchymal forms are very rare in the modern
antibiotic era. Ocular and otological manifestations occur in
both early and late stages of neurosyphilis, as observed in our
patient case #1, often in combination with meningitis. Given
the increased prevalence of syphilis in HIV-infected individuals,
in any HIV-infected patient presenting with meningitis, stroke
involving the brain or spinal cord, brain mass, transverse
myelitis, chronic myelopathy and dementia, neurosyphilis
should be considered in the differential diagnosis.

Clinical features of meningeal neurosyphilis include
headache, photophobia and stiff neck as well as cranial nerve
abnormalities. Some patients may also have encephalopathy.
Meningovascular forms of neurosyphilis may affect either
the brain or the spinal cord. Patients with strokes affecting
the brain may present with confusion, aphasia, hemiplegia or
seizure. Patients with strokes involving the spinal cord may
manifest with bilateral lower extremity weakness, a spinal
sensory level and bowel/bladder incontinence. Because
gummas are space-occupying lesions, patients may present
with focal neurological signs, seizures, evidence of elevated
intracranial pressure or progressive quadriparesis or paraparesis.
Historically, general paresis accounted for large proportions of
patients admitted to mental asylums (in the 1920s, this was
more than 20% of such patients in the USA).17 The clinical
manifestations of general paresis include a subacute, chronic,
relapsing-remitting change in personality, affect and cognition,

in addition to neurological symptoms such as impaired speech,
pupillary abnormalities (e.g. Argyll–Robertson pupil), ataxia
and hyperreflexia. Patients with tabes dorsalis may complain
of lightning-like shooting pain in the lower extremities; on
exam, they may have an Argyll–Robertson pupil or ataxic
gait due to impaired joint position sense, which is referrable
to demyelination of the dorsal columns in the spinal cord.

Case 2

A 41-year-old man with laboratory-confirmed recent (within
6 months) HIV infection enrolled in an observational
neurological study with a baseline CD4+ T-cell count of
350 cells uL–1, a plasma HIV RNA level of 404 000 copies
mL–1 and non-reactive serum RPR. He was neurologically
asymptomatic and antiretroviral naïve at enrolment, and
participated in a lumbar puncture solely for study purposes,
which revealed CSFWBC of 11 cells uL–1 and a CSF HIV RNA
level of 37 500 copies mL–1. After one subsequent lumbar
puncture while antiretroviral naïve (CSF WBC of 16 cells
uL–1), he initiated antiretroviral therapy (ART). However,
during the course of his longitudinal study participation, he
discontinued ART and was noted on the subsequent study
lumbar puncture to have a marked increase in CSF
pleocytosis (CSF WBC of 119 cells uL–1), which prompted
repeat serum RPR and CSF VDRL testing. Serum RPR was
reactive, with a titre of 1 : 128 and the CSF VDRL was also
reactive (titre 1 : 2). Three days after this study visit, he
noted aphthous ulcers in his mouth and a rash on his palms,
although he remained neurologically asymptomatic. He was
treated with 2 weeks’ of IV penicillin and eventually
reinitiated combination ART. Longitudinal blood and CSF
laboratory results are presented in Fig. 1, demonstrating the
impact of HIV infection, treatment with ART, antiretroviral
treatment interruption with coincident syphilis and
neurosyphilis, treatment for neurosyphilis and reinitiation of
ART upon blood and CSF markers. This case provides an
example of the complex interplay between HIV, syphilis and
treatment for each of these conditions, and the challenges in
interpreting blood and CSF laboratory testing for syphilis in a
patient with concurrent HIV infection.

Laboratory definitions of neurosyphilis

Neurosyphilis is also diagnosed by CSF abnormalities, including
elevated WBC count, elevated CSF protein or reactive CSF-
VDRL. The CSF-VDRL is considered to be the ‘gold standard’
diagnostic test. While other forms of neurosyphilis are based on
a combination of clinical presentation and CSF abnormalities,
diagnosis of asymptomatic neurosyphilis is based upon the
presence of CSF abnormalities alone. Several studies indicate
that patients with syphilis and abnormal CSF are at greater risk
of symptomatic neurosyphilis, especially those patients with
greater CSF abnormalities. However, these studies are from the
pre-antibiotic era and modern studies, including studies
involving HIV-infected patients, are lacking.

In neurosyphilis, CSF WBC concentration is generally >10
cells uL–1 and predominantly lymphocytic. CSF-VDRL has
a sensitivity of ~30–70%.18–20 Thus, a reactive CSF-VDRL
establishes the diagnosis of neurosyphilis, but a non-reactive

B Sexual Health E. L. Ho and S. S. Spudich



test does not exclude the diagnosis. With such an insensitive
test, the diagnosis of neurosyphilis in a HIV-infected person
may need to be based on CSF pleocytosis alone. In contrast,
the CSF treponemal tests (fluorescent treponemal antibody
absorbed (FTA-ABS)), T. pallidum Particle Agglutination
(TPPA) test, T. pallidum hemagglutination (TPHA) test and
various enzyme immunoassays (EIAs)) are less specific for
neurosyphilis, but highly sensitive.21,22 Thus, a non-reactive
CSF treponemal test excludes the diagnosis of neurosyphilis.

Because HIV itself can cause mild CSF pleocytosis,23

diagnosing neurosyphilis in HIV-infected patients can be
particularly challenging. While the patient described in Case
#2 had a dramatic rise in his CSF WBC count at the time of
diagnosis of incident neurosyphilis, his CSF WBC count in
the presence of untreated HIV infection alone had ranged from
11 to 16 cells/uL. Given this, most recent definitions have used
a cut-off of >20 WBCs/uL as diagnostic of neurosyphilis in
HIV-infected individuals who have a positive blood syphilis
titre but a non-reactive CSF-VDRL, as employed in a large
prospective study of syphilis in HIV-infected patients.24 Others
have used a lower cut-off,25 which may be most appropriate
in HIV patients with a low peripheral blood CD4+ T-cell
concentration, who are taking combination ART or who have
undetectable plasma HIV RNA, because these lower the risk of
HIV-related CSF pleocytosis.23,26 Other tests not currently used

clinically that may contribute to the diagnosis of asymptomatic
neurosyphilis include: (i) the proportion of CSF lymphocytes
that are B-cells;27 and (ii) the CSF concentration of the
chemokine C-X-C motif ligand 13 (CXCL-13), a B-cell
chemoattractant.28 Both tests may be elevated in patients with
neurosyphilis compared with patients with uncomplicated
syphilis, including those with concurrent HIV infection.28,29

Challenges to the diagnosis of neurosyphilis
in HIV-infected patients

Given the complexity of diagnosing neurosyphilis in HIV-
infected individuals, several studies have sought out
predictors of neurosyphilis in patients with known systemic
syphilis that might guide indications for lumbar puncture.
Numerous prior studies have shown that the risk of
neurosyphilis in HIV-infected patients with systemic syphilis
is significantly higher in the setting of neurological symptoms
such as headache or ocular symptoms.24,30,31 Additionally,
reduced peripheral blood CD4+ T-cell count has been
associated with the risk of neurosyphilis: CD4 T-cell counts
of �350 uL–1 in several studies24,31,32 and �500 uL–1 in a more
recent study30 have been clearly associated with an increased
probability of neurosyphilis in HIV-infected persons, as
defined by CSF criteria. Some controversy remains as to
whether high serum rapid plasma reagin (RPR) titres also
predict neurosyphilis. While some studies routinely assessing
all HIV-infected participants presenting with syphilis with a
lumbar puncture found that a serum RPR titer of �1 : 32 was
associated with a higher rate of neurosyphilis,24,25,31 other
studies including a recent study of 122 subjects by Dumaresq
et al. have not clearly shown this association.30 However, in the
latter study, the required enrolment criteria for a study-related
lumbar puncture included a serum RPR titre of �1:32; with this
restricted range of serum RPR titres, it may have been difficult
to detect an association between serum RPR and the presence
of neurosyphilis. Indeed, in several studies, when HIV-infected
patients were offered lumbar puncture if they had RPR �1 : 32
and CD4+ T-cells �350 uL, rates of diagnosed neurosyphilis
were much higher than that reported in retrospective studies
with broader entry criteria.15,16,33 The rates of syphilis reported
by Marra et al., Leber et al. and Ghanem et al. in individuals
undergoing lumbar puncture based on these criteria ranged from
20 to 27%.24,30,32,34

Importantly, HIV-infected patients with syphilis who are
virally suppressed on combination ART may be at lower risk
of neurosyphilis compared with those not taking combination
ART.32 Two retrospective studies have suggested that
uncontrolled plasma HIV RNA (>50 copies mL–1) increased
the risk of neurosyphilis.30,35 In HIV-infected individuals with
detectable plasma HIV RNA, those who have neurosyphilis
have higher CSF HIV RNA concentrations compared with those
who have uncomplicated syphilis, suggesting there may be an
interaction between syphilis and HIV in the CNS.36 The patient
described in Case #2 had an increase in his CSF HIV RNA level
coincident with acute systemic and neurosyphilis infection,
although his rise in HIV RNA in the CSF was also due to
antiretroviral treatment interruption. In the absence of syphilis,
pleocytosis in the CSF closely associates with the CSF HIV
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Fig. 1. Clinical blood and cerebrospinal fluid laboratory results for
patient described in Case #2. Concentrations of CD4+ T cells (dotted line
in (a)), CSF WBC (dotted line in (b)) and plasma and CSF HIV RNA (solid
line in (a) and (b), respectively) are shown in the Y-axis. Days post HIV
infection are shown in the X-axis. Periods when patient was on antiretroviral
therapy (ART) are shown in gray boxes. Labels indicate treatment with
penicillin (PCN Rx) as well as serum RPR and CSF-VDRL titres.
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RNA level, most likely due to increased trafficking of
lymphocytes into the intrathecal space and resultant amplified
local replication of HIV in the CNS compartment.26 The CSF
HIV RNA eventually became undetectable on an assay with
a lower limit of detection of 40 copies mL–1 after adequate
treatment for neurosyphilis as well as reinitiation of combination
ART in our patient.

Who to test? Guidelines for lumbar puncture

Outcomes-based data to guide decisions whether patients with
HIV infection found to have systemic syphilis should undergo
lumbar puncture is currently lacking. Based on prior
observational and retrospective studies, experts agree that
HIV-infected individuals with systemic syphilis, accompanied
by neurologic or ocular symptoms or signs, should undergo
CSF testing. The United States CDC only includes this clinical
indication in their formal 2010 recommendations regarding
which HIV-infected patients should be assessed for
neurosyphilis with a lumbar puncture.21 The sexually
transmissible disease guidelines from the Public Health
Agency of Canada also include CD4 counts <350 cells uL–1,
diagnosis of late latent syphilis and a RPR �1 : 32 as criteria
necessitating lumbar puncture, and point out that some experts
consider HIV infection alone as an indication for a lumbar
puncture in patients with syphilis.37 European guidelines
suggest lumbar puncture can be considered for all HIV-co-
infected syphilis patients with a CD4 count <350 cells uL–1

and/or a serum RPR test titre >1 : 32 ‘although robust data are
lacking’.38 The range of formal recommendations reflect a lack
of consensus as to which patients truly benefit from screening
and intervention for potential neurosyphilis, which in turn relates
to a dearth of systematic studies in this area. Based on recent
studies, and the relatively low-risk of elective lumbar puncture in
the controlled setting of an outpatient clinic, it may be reasonable
to assess HIV-infected patients with a CSF examination who
may be at higher risk of neurosyphilis based on a lower CD4
count range or high serum RPR titres.

Neurorelapse: neurological complications after syphilis
treatment

Neurorelapse is the development of neurosyphilis (e.g. ocular or
otologic syphilis) after appropriate treatment for early syphilis.
Initially recognised in the pre-antibiotic era39 and reported early
in the penicillin era,40 several more recent case studies
report neurorelapse occurring in HIV-infected patients.19,41–45

While it is difficult to rule out the possibility of reinfection
entirely in these case reports, it has also been hypothesised
that neurorelapse may be more common in HIV-infected

patients with syphilis because benzathine penicillin G, the
usual treatment for uncomplicated syphilis, does not clear
T. pallidum from the CNS, the eye or the inner ear46,47 and
HIV impairs cell-mediated immunity, allowing T. pallidum to
persist at these sites.41 Further systematic studies are needed to
determine whether HIV co-infection truly increases the odds
of neurorelapse with syphilis. If so, it is crucial to understand
what mechanisms underlie this heightened risk and whether
this apparent neurorelapse in fact represents undetected
asymptomatic neurosyphilis, which was present before
treatment for systemic disease.

Treatment of neurosyphilis

The United States CDC recommends IV penicillin G, as first-
line treatment for neurosyphilis (Table 1). Alternatively,
intramuscular (IM) procaine penicillin G with oral probenecid
can be used.21 Case reports48–51 and two small studies of HIV-
infected patients52,53 suggest that ceftriaxone administered
either IM or IV daily may also be an acceptable alternative
treatment. As the treatment duration of neurosyphilis is up to
2 weeks, the United States CDC also states that practitioners
may consider treating patients with late syphilis with benzathine
penicillin, 2.4million units IM once per week for up to 3 weeks,
following treatment for neurosyphilis;21 the European syphilis
guidelines make no such suggestion.38 In our practices,
we continue treatment according to the CDC guidelines.
Neurosyphilis with ocular and otologic manifestations is treated
identically, although steroids may be used as an adjunctive
therapy.43,54–57 The United States CDC, European syphilis
guidelines and Canadian Public Health guidelines recommend
penicillin desensitisation for penicillin allergic patients in whom
ceftriaxone is not an option.21,37,38

In patients who have improvement, resolution or
stabilisation of neurological symptoms and normalisation of
CSF abnormalities, treatment for neurosyphilis is deemed
successful. The CDC recommends that patients undergo
repeat lumbar puncture every 6 months until the CSF WBC
normalises. If the cell count has not decreased after 6 months
or if the CSF cell count or protein is not normal after 2 years,
retreatment should be considered. As observed in our patient
in Case #2, CSF pleocytosis may persist for a considerable
time, and potential for complete resolution will also depend on
antiretroviral treatment status in the HIV-co-infected patient. If
lumbar puncture is not possible, one study suggested that
normalisation of the serum RPR titre predicted normalisation
of CSF WBC and clinical abnormalities in >80% of patients
at 4 months after neurosyphilis treatment.58 However, the
study pointed out that normalisation of the serum RPR titre

Table 1. Treatment for neurosyphilis

Recommended therapy (10–14 days)
Penicillin G 24million units IV daily (continuous infusion or divided into 6 doses)

Alternative therapies (10–14 days)
Procaine penicillin G PLUS 2.4million units IM daily
Probenecid 500mg orally four times daily
OR
Ceftriaxone 1–2 g IV daily
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was consistently less accurate in predicting treatment success
in HIV-infected patients who were not receiving CART,
compared with those who were receiving such therapy.

Compared with HIV-uninfected patients, HIV-infected
patients with symptomatic neurosyphilis may be more likely
to fail neurosyphilis therapy based on clinical and serological
criteria, as well as on failure to normalise CSF
abnormalities.32,59–64 In one prospective study, HIV-infected
patients were 2.5-fold less likely to normalise CSF-VDRL after
appropriate therapy compared with HIV-uninfected patients.63

In addition, HIV-infected patients with peripheral blood
CD4+ T-cells �200 cells uL–1 were 3.3-fold less likely to
normalise CSF-VDRL.63 Thus, HIV-infected patients should
undergo regular follow up with repeat CSF testing despite
undergoing adequate treatment for neurosyphilis.

Conclusions

The diagnosis and management of neurosyphilis is challenging,
but in the HIV-infected patient, the complexities are amplified.
Exact indications for testing CSF in HIV-infected persons for
neurosyphilis are still in question, though experts agree that
all patients with neurological signs or symptoms in this context
should undergo lumbar puncture for further evaluation. In
addition, HIV brings on an immunocompromised state, which
may make treatment of syphilis and neurosyphilis less reliable
in HIV-infected patients, emphasising the need for close follow
up after treatment.
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