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Abstract

National case-based surveillance data show that reported neurologic manifestations of syphilis 

increased during 2019–2022 among persons with early and late-stage syphilis. Neurologic 

manifestations occurred across demographic groups and among those with and without human 

immunodeficiency virus (HIV), highlighting the importance of evaluating for neurologic signs and 

symptoms in all persons with syphilis.
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Clinical neurologic manifestations of syphilis can occur during any stage of infection and 

may result in increased morbidity and mortality if left untreated [1, 2]. Wide ranging in 

presentation—from meningeal and meningovascular involvement within months to years 
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and parenchymatous involvement (eg, general paresis and tabes dorsalis) years to decades 

post-infection—these manifestations are considered rare [1, 3]. However, national syphilis 

rates have risen to a level not seen since the 1960s [4], raising concern that neurologic 

sequelae may be occurring with increasing frequency.

National syphilis surveillance is conducted through the National Notifiable Diseases 

Surveillance System (NNDSS). Local jurisdictions send case-based data to the Centers 

for Disease Control and Prevention (CDC), applying a case definition by the Council of 

State and Territorial Epidemiologists to identify cases. The updated 2018 case definition 

allows for inclusion of neurologic manifestations for syphilis case notifications if persons 

have clinical signs/symptoms suggestive of neurosyphilis (without other known causes) and 

reactive serologic treponemal and nontreponemal test results (Supplementary Table 1). We 

describe the prevalence of neurologic manifestations of syphilis reported during 2019–2022 

to better understand the burden of these potentially severe complications in the United 

States.

METHODS

We reviewed syphilis case reports among persons aged ≥15 years sent to CDC from 50 

states and the District of Columbia during 2019–2022. We limited to jurisdictions with 

at least 70% annual completeness for the neurologic manifestations variable to limit bias 

introduced by missing data. We stratified by stage of infection; early syphilis included 

persons diagnosed within 12 months of infection (ie, assigned a surveillance stage of 

primary, secondary, or early non-primary non-secondary) and late syphilis included persons 

diagnosed more than 12 months after infection or with an unknown duration of infection (ie, 

assigned a surveillance stage of unknown duration or late).

Persons with reported neurologic manifestations included those with a neurologic 

manifestation classification of “verified”, “likely” or “possible.” All classifications require 

a reactive serologic treponemal and non-treponemal test and the presence of clinical 

signs/symptoms consistent with neurosyphilis without other known cause. Additionally, 

a “verified” classification requires a reactive cerebrospinal fluid (CSF) Venereal Disease 

Research Laboratory (VDRL) test. When CSF VDRL is unavailable, uninterpretable, or 

non-reactive, a “likely” classification requires an elevated CSF protein or white blood cell 

(WBC) count without other known causes (Supplementary Table 1).

Among stratified groups, we determined prevalence and prevalence ratios (PR) of neurologic 

manifestations by year, stage of infection and selected characteristics of persons from whom 

case reports were collected, including age at diagnosis, race/Hispanic ethnicity, sex, sex of 

sex partner(s), and human immunodeficiency virus (HIV) status. All case reports within 

each stratum were included in the denominator regardless of whether the presence or 

absence of neurologic manifestations was known. Analyses were performed using RStudio.

RESULTS

A total of 171 855 syphilis case reports for persons aged ≥15 years were sent to CDC during 

2019–2022 from the 12 jurisdictions with complete reporting for neurologic manifestations 
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(Supplementary Figure 1); case counts increased annually, ranging from 33 975 in 2019 to 

54 640 in 2022. Case reports included in this analysis accounted for 27% of all syphilis 

reports sent to CDC during 2019–2022. About 92% had a neurologic manifestation response 

value that was not missing or unknown.

Neurologic manifestations were infrequently reported but increased in prevalence among 

both persons with early and late syphilis (Table 1). In 2019, 0.6% (141/22 855) of 

early syphilis was reported with neurologic manifestations, increasing to 1.0% (313/32 

603) in 2022. In 2019, 1.3% (146/11 120) of late syphilis was reported with neurologic 

manifestations, increasing to 1.8% (391/22 037) in 2022.

Prevalence of neurologic manifestations increased by age group. For early syphilis, 

prevalence among persons aged 65+ years was seven times that of persons aged 15–24 

years (PR 7.5; 95% confidence interval [CI]: 5.2–10.8). For late syphilis, this increased to 

over 20 times that of persons aged 15–24 years (PR 22.6; 95% CI: 16.8–30.6).

Regarding race/ethnicity, prevalence of neurologic manifestations was higher among non-

Hispanic White and non-Hispanic multiracial persons compared to non-Hispanic Black 

persons for early and late syphilis (Table 1).

There were inconsistent findings by sex and sex of sex partner(s). Though neurologic 

manifestations were reported more frequently among females (1.1%) compared to males 

(0.7%) with early syphilis, this was not observed among persons with late syphilis. Among 

persons with late syphilis, neurologic manifestations were reported more frequently among 

men who reported having sex with women only (MSW) (2.1%) and men with unknown sex 

partner(s) (2.0%) compared to men who reported having sex with men or men and women 

(MSM) (1.5%); this was not observed among persons with early syphilis.

Neurologic manifestations were four times as prevalent among persons with secondary 

syphilis (PR 4.2; 95% CI: 3.3–5.3) and five times as prevalent among persons with unknown 

duration or late syphilis (PR 5.2; 95% CI: 4.1–6.5) compared to primary syphilis. Persons 

with HIV had a higher prevalence of neurologic manifestations compared to those without 

HIV for early (PR 1.2; 95% CI: 1.0–1.4) and late syphilis (PR 1.5; 95% CI: 1.3–1.8).

DISCUSSION

Although the number of syphilis case reports with neurologic manifestations increased 

over time, the annual prevalence of neurologic manifestations remained low and relatively 

stable during a period of substantial increases in syphilis; this suggests that observed 

increases in neurologic manifestations largely reflects the concurrent increase in syphilis. 

This is concerning given the increased morbidity and mortality associated with neurologic 

involvement and the higher lifetime medical cost compared to uncomplicated syphilitic 

infections [5].

We found a higher prevalence of reported neurologic manifestations among older adults. 

Although prolonged infection may contribute to this finding among those with late syphilis, 

there are also diagnostic challenges pertinent to older adults with any stage of infection. 
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Non-specific neurologic signs/symptoms (eg, altered mental status) may occur more often 

with increasing age for a variety of reasons. Older adults may be at increased risk for false-

positive syphilis laboratory results due to age-related increases in autoantibodies (including 

VDRL or rapid plasma reagin test results) [6]. These factors complicate the interpretation 

of clinical signs/symptoms and syphilis testing that may be included as part of diagnostic 

evaluation.

Differences in screening practices may contribute to observed differences by sex and sex 

of sex partner(s). Among non-pregnant adults, annual syphilis screening is recommended 

for sexually active MSM, transgender and gender diverse persons compared to risk-based 

screening for women and MSW [3]. This may lead to more asymptomatic infections being 

identified among MSM, transgender and gender diverse persons. Social determinants also 

influence disease prevalence, with intersectional structural inequities related to race, gender, 

sexuality, and class contributing to observed disparities by sex, sex of partner(s), and race/

ethnicity [7,8]. Further exploration is needed to better understand and contextualize our 

findings.

We found a higher prevalence of neurosyphilis among persons with HIV compared to 

those without HIV. Published literature shows variability in the prevalence of neurologic 

manifestations by reported HIV status [9–11]. This may be due to differences in applied 

definitions or in Treponema pallidum strain types [12]. Our findings may be limited by 

ascertainment bias from enhanced follow-up and, consequently, increased detection of 

neurosyphilis among people with HIV. The proportion of missing data for HIV status 

may also limit interpretability (Supplementary Table 3). Furthermore, CSF WBC and CSF 

protein may be elevated in people with HIV in the absence of syphilitic infection, limiting 

the specificity of surveillance criteria [1]. Future analyses could consider incorporating 

measures of disease severity, anti-retroviral therapy use, and timing of HIV diagnosis for a 

more comprehensive understanding of neurologic involvement by HIV status.

We provide estimates of prevalence using passive national case-based surveillance data, 

which is subject to limitations. Our findings likely represent a minimum burden of 

neurologic manifestations: late syphilis, considered non-infectious, may not be prioritized 

in non-pregnant persons for investigation by health departments; neurologic signs/symptoms 

may not be reported by patients; and neurologic screening and evaluation practices may 

vary among providers. Furthermore, the syphilis case definition does not capture neurologic 

involvement in asymptomatic persons with syphilis or symptomatic neurosyphilis in persons 

with reactive treponemal and non-reactive non-treponemal test results. Reported neurologic 

manifestations were mostly classified as “possible” in our data (Supplementary Table 2), 

meaning that CSF laboratory data were not available or did not meet surveillance criteria. 

Clinical details beyond the reported presence or absence of neurologic manifestations 

were not available, limiting further assessment of validity and patterns of classification. 

Recent changes in reporting guidance also prevent us from describing ocular and otic 

manifestations, both of which can overlap with central nervous system involvement. Our 

sample represents a minority of national syphilis case notifications limiting generalizability. 

Efforts are ongoing to improve the completeness and quality of syphilis case notification 

data submitted to CDC.
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Our analysis showed that neurologic manifestations were reported among persons with 

early and late syphilis, across every age group, sex, race/ethnicity, and HIV status. 

Healthcare providers should evaluate all patients with syphilis for evidence of neurologic 

signs/symptoms, with collection of CSF for analysis if clinical evidence of neurologic 

involvement is observed [3]. Early detection and treatment is crucial to prevent potential 

long-term neurologic sequelae of syphilis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Data statement.

Data are not publicly available.
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