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How Well Do Neurologic Symptoms Identify Individuals 
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Background. Current guidelines recommend lumbar puncture (LP) in patients with syphilis who have neurologic symptoms.
Methods. A total of 81 human immunodeficiency virus (HIV)-uninfected individuals and 385 HIV-infected individuals 

enrolled in a study of cerebrospinal fluid (CSF) abnormalities in syphilis underwent LP and a structured symptom history, includ-
ing assessment of headache; stiff neck; photophobia; ocular inflammation; vision, hearing, or sensory loss; or gait incoordination. 
Neurosyphilis was defined as a reactive CSF-Venereal Disease Research Laboratory (VDRL) test. Association between categorical 
variables was assessed using χ2, Fisher exact test, or logistic regression. Association between continuous and categorical variables 
was assessed using Mann-Whitney U test.

Results. CSF-VDRL was reactive in 20 (24.7%) HIV-uninfected and 68 (17.7%) HIV-infected (P = .14) individuals. No symptom 
was more common in HIV-uninfected individuals with neurosyphilis. Among the HIV-infected, the odds of a reactive CSF-VDRL 
were higher in those with mild or greater severity photophobia (2.0 [95% confidence interval [CI], 1.1–3.8]; P = .03), vision loss 
(2.3 [1.3–4.1]; P = .003), or gait incoordination (2.4 [1.3–4.4]; P = .006); or moderate or greater severity hearing loss (3.1 [1.3–7.5]; 
P = .01). Diagnostic specificity of these 4 symptoms for neurosyphilis was high when limited to moderate or greater severity (91.6%–
100%); however, the diagnostic sensitivity was low (1.5%–38.1%).

Conclusions. Among HIV-infected patients with syphilis, 4 specific neurologic symptoms are more common in those with a 
reactive CSF-VDRL. Lack of symptoms does not guarantee that the CSF-VDRL is nonreactive, regardless of HIV status.
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Symptomatic neurosyphilis can occur early or late in the course 
of infection. In early neurosyphilis, symptomatic meningitis, 
vision loss, hearing loss, or stroke are most common [1]. The 
less common, late forms of neurosyphilis include cognitive 
impairment, sensory loss, and gait incoordination [1]. Current 
Centers for Disease Control and Prevention (CDC) guidelines 
recommend a lumbar puncture (LP) in patients with any stage 
of syphilis who have cranial nerve dysfunction, meningitis, 
stroke, acute or chronic altered mental status, loss of vibration 
sense, hearing loss, or ophthalmic disease (uveitis, iritis, neu-
roretinitis, or optic neuritis) [2]. European guidelines for the 
management of syphilis provide less specific guidance, sug-
gesting that the clinical scenarios that should dictate an LP in 
patients with reactive syphilis serology include patients with 
“clinical neurological symptoms possibly caused by neurosyph-
ilis; clinical ocular symptoms possibly caused by ocular syphi-
lis, or clinical auricular (otologic) symptoms possibly caused by 
syphilitic otitis” [3].

Neither of the guidelines provide guidance regarding whether 
some symptoms are more common in patients with neurosyph-
ilis than other symptoms. Our goal in this study was to deter-
mine what, if any, specific symptoms in patients with syphilis 
are more likely in those with neurosyphilis defined as a reactive 
cerebrospinal fluid (CSF)-Venereal Disease Research Laboratory 
(VDRL) test. Clinicians could use this information to ensure 
that those patients with syphilis who are at greatest risk for neu-
rosyphilis based on symptom assessment are targeted for LP. 
Because some investigators have reported that the clinical man-
ifestations of symptomatic neurosyphilis differ between human 
immunodeficiency virus (HIV)-infected and HIV-uninfected 
individuals, we analyzed the 2 groups separately [4, 5].

METHODS

Participants were prospectively enrolled in a study of CSF 
abnormalities in syphilis conducted in Seattle, Washington, 
from July 1996 to April 2014 [6]. Eligibility for enrollment 
included clinical or serological evidence of syphilis and concern 
by the referring provider or the patient that the patient was at 
risk for neurosyphilis. Reasons for referral to the study included, 
but were not restricted to, neurological symptoms or findings, 
particularly vision or hearing loss; serum rapid plasma reagin 
(RPR) titer ≥1:32; or, in HIV-infected individuals, peripheral 
blood CD4+ T cell count ≤350/μL.
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Participants underwent a standardized medical history and 
physical examination, blood draw, and LP performed by a phy-
sician or a mid-level provider in a clinic examination room. For 
445 (95.5%) visits, the LP and the symptom history were per-
formed on the same day. For the remaining 21 visits, the LP was 
performed a median of 2 days after the medical history (inter-
quartile range [IQR], 1–7; range 13 days before to 32 days after 
the medical history). Similarly, the LP and blood draw were on 
the same day for 93.6% of visits. For the 30 individuals whose 
LP was not on the same day as the blood draw, the LP was per-
formed a median of 1 day before the blood draw (IQR 1 day 
before to 3 days after; range 13 days before to 32 days after the 
blood draw).

Participants were included in this analysis if they had not been 
treated for the current episode of uncomplicated (nonneurological) 
syphilis before LP and had a reactive serum RPR. The study pro-
tocol was reviewed and approved by the University of Washington 
Institutional Review Board, and written informed consent was 
obtained from all study participants.

Syphilis stage was categorized based on CDC guidelines as 
primary, secondary, early latent, or late latent or syphilis of 
unknown duration. Medical record review provided results of 
plasma HIV RNA copy number and peripheral blood CD4+ T 
lymphocyte count. Only HIV RNA copy number and periph-
eral blood CD4+ T lymphocyte counts obtained within 90 days 
of the LP were included in the analysis.

CSF-VDRL tests were performed in a Clinical Laboratory 
Improvement Amendments–approved hospital clinical labora-
tory. Serum RPR tests were performed in a research laboratory 
using published methods [7]. The standardized medical history 
included assessments of the following neurologic symptoms, 
which were rated as normal or none, mild, moderate, or severe: 
headache, stiff neck, photophobia, vision loss, ocular inflam-
mation, hearing loss, sensory loss, and gait incoordination (see 
Supplementary Table S1). Preexisting symptoms were excluded. 
Assessment of tinnitus, which was added in July 2010, was only 
available for 18% of participants and was not considered in the 
analysis.

Statistical Analyses

Symptoms were categorized as mild or greater in severity (nor-
mal/none vs mild and moderate and severe) or moderate or 
greater in severity (normal/none and mild vs moderate and 
severe). Neurosyphilis was defined as a reactive CSF-VDRL. 
We first compared differences in demographics and symptom 
frequency between HIV-infected and HIV-uninfected partici-
pants using χ2 or Fisher exact test for categorical variables and 
Mann-Whitney U test for continuous variables. We then exam-
ined associations between each symptom and severity level and 
CSF-VDRL in HIV-infected and HIV-uninfected participants 
by logistic regression, which allowed us to express the results as 
odds ratios (ORs) and to perform multivariate analyses taking 

into account serum RPR titer (as log base 2) among the HIV-
infected group for the symptoms that showed a significant 
association with CSF-VDRL. Associations between reactive 
CSF-VDRL, peripheral blood CD4+ T cells, and plasma HIV 
RNA were assessed using Mann-Whitney U test. Associations 
between the symptoms that were significantly associated with 
CSF-VDRL reactivity and antiretroviral use were assessed using 
χ2 or Fisher exact test. No adjustments were made for multi-
ple comparisons. Diagnostic specificity and sensitivity for the 
symptoms that were significantly associated with CSF-VDRL in 
the HIV-infected group were calculated using standard formu-
lae, and differences in sensitivity and specificity were compared 
using the 2-sample test of proportions (Stata, version 11.2). P 
values < .05 were considered significant.

RESULTS

The characteristics of the 466 individuals included in the ana-
lysis are shown in Table  1. Participants were mostly white 
(70.2%) men (96.6%). Early-stage syphilis was more common 
in HIV-infected compared to HIV-uninfected participants. 
Median RPR titer was 1:64. CSF-VDRL was reactive in 20 
(24.7%) HIV-uninfected and in 68 (17.7%) HIV-infected indi-
viduals; this difference was not statistically significant.

Overall, most participants reported at least 1 of the neurologic 
symptoms that we assessed. Only 15 (18.5%) HIV-uninfected 
and 78 (20.3%) HIV-infected participants reported none of the 
symptoms that we queried. The proportion of participants with 
each symptom rated as mild or greater in severity is shown in 
Table 2. Compared to the HIV-infected participants, hearing 
loss, sensory loss, and gait incoordination were more common 
in the HIV-uninfected study participants (Table 2).

Table 1. Demographic Characteristics of Study Participants

Characteristic

n (%) or Median (Interquartile 
Range)

P 
Value

HIV-
Uninfected

n = 81
HIV-Infected

n = 385

Male 67 (82.7) 383 (99.5) <.001

White 48 (59.3) 279 (72.5) .02

Black 14 (17.3) 60 (15.6)

Other 19 (23.5) 46 (11.9)

Age (y) 39 (30–52) 39 (33–45) NS

Early syphilis
Late syphilis

34 (42.0)
47 (58.0)

266 (69.1)
119 (30.9)

<.001

1/Serum rapid plasma reagin titer 64 (4–128) 64 (16–256) .002

Cerebrospinal fluid–Venereal Disease 
Research Laboratory reactive

20 (24.7) 68 (17.7) NS

CD4 count within 90 days NA 423 (240–554) 
(n = 351)

NA

HIV RNA within 90 days NA 1395 (50-55 148) 
(n = 350)

NA

Abbreviations: HIV, human immunodeficiency virus; NA, not applicable; NS, not significant.
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Neurosyphilis in Human Immunodeficiency Virus-Uninfected Participants

Twenty (24.7%) of the 81 HIV-uninfected participants had 
neurosyphilis. Compared to those without neurosyphilis, no 
clinical symptom, whether characterized as mild or greater in 
severity or as moderate or greater in severity, was more common 
in those with neurosyphilis (Table 3 and Supplemental Table 
S2). As expected based on our previous work [6], serum RPR 
titer was significantly higher in the HIV-uninfected individu-
als with neurosyphilis compared to those without neurosyphilis 
(median [IQR], 1:128 [1:64–1:256] vs 1:16 [1:2–1:64]; P < .001).

Neurosyphilis in Human Immunodeficiency Virus-Infected Participants

Sixty-eight (17.7%) of 385 HIV-infected participants had neu-
rosyphilis. Compared to those without neurosyphilis, headache, 
stiff neck, ocular inflammation, or sensory loss, whether char-
acterized as mild or greater in severity or as moderate or greater 
in severity, were not more common in those with neurosyphilis. 
However, compared to those without each individual symptom, 
the odds of neurosyphilis were significantly higher in HIV-
infected individuals with mild or greater severity photophobia, 
vision loss, or gait incoordination (Table 3). Although the odds 
of a reactive CSF-VDRL were not significantly higher in those 
with mild or greater severity hearing loss, the odds of a reactive 
CSF-VDRL were 3.1 times higher (95% CI, 1.3–7.5; P  =  .01) 
in HIV-infected individuals with moderate or greater severity 
hearing loss compared to those with normal or mild hearing 
loss. There was no significant relationship between peripheral 
blood CD4+ T cells or plasma HIV RNA concentration within 
90 days of the study visit and the neurological symptoms that 
we assessed. However, antiretroviral use was significantly less 
common in HIV-infected participants with photophobia than 
in those without photophobia (18 [34.0%] of 53 vs 145 [60.7%] 
of 239; P < .001). Also, as expected based on our previous work 
[6], serum RPR titer was significantly higher in HIV-infected 
participants with a reactive CSF-VDRL compared to those with 
a nonreactive CSF-VDRL (median [IQR] 1:256 [1:128–1:512] 
vs 1:64 [1:8–1:128]; P  <  .001). Taking into account serum 
RPR titer, the odds of a reactive CSF-VDRL remained signifi-
cantly higher in HIV-infected participants with mild or greater 

severity vision loss (adjusted OR, 2.2; 95% CI, 1.2–4.0; P = .01) 
and trended toward significance in those with moderate or 
greater severity hearing loss (adjusted OR, 2.5; 95% CI, 1.0–6.6; 
P = .06).

The specificity and sensitivity of photophobia, vision loss, 
hearing loss, and gait incoordination for neurosyphilis diag-
nosis in HIV-infected study participants is shown in Table  4. 
In general, as the symptom severity increased, the specificity 
increased at the expense of sensitivity.

DISCUSSION

Uncertainty remains regarding which patients with syphilis 
are most likely to have neurosyphilis and should undergo LP. 
Current CDC and European guidelines recommend LP for 
individuals with a wide range of neurologic symptoms. We 
sought to determine what, if any, specific symptoms in patients 
with syphilis are more likely in those with neurosyphilis in 
HIV-uninfected and HIV-infected individuals.

In HIV-infected individuals with syphilis, those with mild or 
greater severity photophobia, vision loss, gait incoordination, 

Table 2. Neurologic Symptoms Reported by Study Participants

Symptom
HIV-Uninfected 

n (%) HIV-Infected n (%) P Value

Headachea 27 (33.3) 149 (39.2), n = 380 NS

Stiff necka 12 (14.8) 59 (15.5), n = 381 NS

Photophobiaa 13 (16.3), n = 80 64 (17.2), n = 373 NS

Vision lossa 44 (56.4), n = 78 179 (47.9), n = 374 NS

Ocular inflammationa 19 (23.5) 80 (21.0), n = 381 NS

Hearing lossa 24 (30.8), n = 78 63 (17.2), n = 367 .006

Sensory lossa 7 (8.8), n = 80 14 (3.7), n = 382 .047

Gait incoordinationa 21 (26.3), n = 80 63 (16.5), n = 381 .041

Abbreviations: HIV, human immunodeficiency virus; NA, not applicable; NS, not significant.
aMild or greater severity.

Table 3. Associations Between Mild or Greater Severity Symptoms and 
Neurosyphilis

Symptom

Odds Ratios (95% Confidence 
Interval)

HIV-Uninfected HIV-Infected

Headachea 0.6 (0.2–1.8) 0.8 (0.5–1.5)

Stiff necka 1.0 (0.2–4.2) 0.8 (0.4–1.7)

Photophobiaa 0.5 (0.1–2.5) 2.0 (1.1–3.8)*

Vision lossa 1.6 (0.6–4.6) 2.3 (1.3–4.1)**

Ocular inflammationa 0.5 (0.1–1.9) 1.1 (0.6–2.0)

Hearing lossa 0.8 (0.2–2.4) 1.5 (0.8–2.8)

Sensory lossa 1.2 (0.2–6.9) 1.9 (0.6–6.2)

Gait incoordinationa 1.3 (0.4–3.9) 2.4 (1.3–4.4)***

Abbreviation: HIV, human immunodeficiency virus. 

*P = .03, **P = .003, ***P = .006.
aMild or greater severity.

Table 4. Specificity and Sensitivity of Selected Neurologic Symptoms for 
Diagnosis of Neurosyphilis in Human Immunodeficiency Virus–Infected 
Individuals With Syphilis

Symptom
Specificity  
(95% CI)

Sensitivity  
(95% CI)

Photophobiaa 84.8 (80.1–88.8) 26.6 (15.8–37.4)

Photophobiaa 96.4 (94.3–98.5) 6.3 (0.35–12.3)

Vision lossa 55.6 (50.1–61.1) 65.1 (53.3–76.9)

Vision lossa 91.6 (88.5–94.7) 38.1 (26.1–50.1)

Hearing lossa 83.9 (79.7–88.1) 22.1 (12.2–32.0)

Hearing lossa 95.3 (92.9–97.7) 13.2 (5.2–21.2)

Gait incoordinationa 85.9 (82.0–89.8) 27.9 (17.2–38.6)

Gait incoordinationa 100 (100.0–100.0) 1.5 (0–4.4)

Abbreviation: CI, confidence interval.
aMild or greater severity.
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or moderate or greater severity hearing loss were significantly 
more likely to have a reactive CSF-VDRL than those without 
these symptoms. These results suggest that the presence of any 
of these 4 symptoms should be a criterion for pursuing LP. 
However, while these 4 symptoms had relatively high diagnos-
tic specificity, they lacked diagnostic sensitivity, meaning that 
the absence of these symptoms does not predict a nonreactive 
CSF-VDRL. The explanation for this finding is likely the entity 
of asymptomatic neurosyphilis, meaning a reactive CSF-VDRL 
in patients who are asymptomatic. Asymptomatic neurosyphilis 
is common, particularly in early syphilis, and its clinical signifi-
cance remains a matter of debate [2].

A higher proportion of HIV-uninfected study participants 
had neurological symptoms compared to the HIV-infected 
participants. This finding is likely due to differences in the 
recommendations for LP in syphilis over the course of our 
study. Specifically, before 2010, LP was recommended for some 
asymptomatic HIV-infected individuals with syphilis, but was 
only recommended for symptomatic HIV-uninfected individ-
uals [8–11]. Despite higher frequency of neurological symp-
toms, we found that none of the neurologic symptoms that we 
assessed was more common in HIV-uninfected individuals 
with a reactive CSF-VDRL. This finding was unexpected and 
might be explained by small numbers. However, the differences 
between those with a given symptom who did and did not have 
a reactive CSF-VDRL were overall very small. The largest differ-
ence was seen with mild or greater severity vision loss (11.6%). 
A sample size of more than 600 individuals would be required 
to show a significant difference of this magnitude, suggesting 
that small numbers may not be the entire explanation. Another 
possible explanation is that among patients with symptomatic 
neurosyphilis, concomitant syphilitic meningitis may be more 
common in those who are HIV-infected than in those who are 
HIV-uninfected. This postulate is supported by other work. For 
example, a review of 93 HIV-infected and 50 HIV-uninfected 
individuals with syphilitic uveitis found that the HIV-infected 
individuals where 1.3 times more likely to have CSF abnormal-
ities than those not infected with HIV [12].

We also considered whether the HIV-infected individuals 
in our study could have had a confounding explanation for 
their symptoms other than neurosyphilis, such as HIV itself 
or opportunistic infections. However, these explanations seem 
unlikely given that there was no difference in peripheral blood 
CD4+ T cell or plasma HIV RNA concentrations in HIV-
infected individuals with and without neurologic symptoms 
and the median CD4 count at the time of LP was well above 
the threshold that would pose risk of opportunistic infection. 
We did find that photophobia was more common in HIV-
infected participants who were not taking antiretroviral agents. 
Previous studies have documented an increased risk of neu-
rosyphilis in HIV-infected individuals not taking these agents 
[13, 14].

Limitations of our study should be considered. Neurosyphilis 
may be diagnosed based on CSF pleocytosis or a reactive CSF-
VDRL or both abnormalities. However, CSF pleocytosis in HIV-
infected individuals with syphilis may be due to neurosyphilis 
or HIV or both infections [15]. As such, we defined neurosyph-
ilis solely as a reactive CSF-VDRL to maximize the rigor of our 
analyses. Although we assessed common symptoms in early and 
late neurosyphilis, we did not query participants regarding cog-
nitive complaints. However, we screened them with the Mental 
Alternation test, an oral version of the Trails B test, which has 
been used to screen for dementia in HIV-infected individuals 
[16]. We found no association between test score and reactive 
CSF-VDRL (data not shown). Our participants were mostly 
HIV-infected white men who have sex with men, in keeping 
with the demographics of syphilis in our community. Our find-
ings may not be generalizable to other demographic groups. 
Our overall sample size was large, but the number of individuals 
with each neurological symptom was relatively small, particu-
larly in the HIV-uninfected group, and we did not account for 
multiple comparisons. We were unable to assess the clinical rel-
evance of tinnitus due to small numbers. Our study participants 
were referred because they or their providers were concerned 
that the participant could have neurosyphilis, which limits the 
generalizability of our results to those who would have met our 
entry criteria. However, 80% of our participants had neurolog-
ical symptoms, which likely would have qualified them for LP.

Our study demonstrates that the presence of mild or greater 
severity photophobia, vision loss, or gait incoordination or 
moderate or greater severity hearing loss predicts neurosyph-
ilis, defined as a reactive CSF-VDRL, in HIV-infected indi-
viduals with syphilis. However, in HIV-uninfected individuals 
with syphilis, neurologic symptoms do not predict a reactive 
CSF-VDRL. Moreover, lack of neurologic symptoms does not 
predict a nonreactive CSF-VDRL, regardless of HIV status in 
patients with syphilis.
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