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Background.  Rates of early syphilis in US women are steadily increasing, but predictors of infection in this group are not clearly 
defined.

Methods.  This retrospective analysis focused on women enrolled in the US CFAR Network of Integrated Clinical Systems co-
hort between January 2005 and December 2016 with syphilis testing performed. The primary outcome of incident syphilis infection 
was defined serologically as a newly positive test with positive confirmatory testing after a negative test or a 2-dilution increase in 
rapid plasma regain titer. Infection rates were calculated for each woman-year in care with testing. Predictors of syphilis were sought 
among sociodemographics, clinical information, and self-reported behaviors. Multivariable logistic regression models were created; 
a subgroup analysis assessed predictors in women of reproductive age.

Results.  The annual rate of incident syphilis among 4416 women engaged in human immunodeficiency virus (HIV) care and 
tested during the 12-year study period was 760/100 000 person-years. Independent predictors of infection were injection drug use 
as a risk factor for HIV acquisition (aOR, 2.2; 95% CI, 1.3–3.9), hepatitis C infection (aOR, 1.9; 95% CI, 1.1–3.4), black race (aOR, 
2.2; 95% CI, 1.3–3.7 compared with white race), and more recent entry to care (since 2005 compared with 1994–2004). Predictors 
were similar in women aged 18–49.

Conclusions.  Syphilis infection is common among US women in HIV care. Syphilis screening and prevention efforts should 
focus on women reporting drug use and with hepatitis C coinfection. Future studies should identify specific behaviors that mediate 
syphilis acquisition risk in women who use drugs.
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Primary and secondary syphilis rates in women and men in the 
United States rose in parallel in the early 1990s during the crack 
cocaine epidemic and then reached a nadir in 1999. After 2000, 
syphilis rates diverged by sex, with a steady increase in men fol-
lowed by a more recent doubling of rates in women since 2013 
[1, 2]. Syphilis infection in pregnancy increased at the same 
time, and congenital syphilis rates are at a 20-year high, with 
1306 cases reported to the US Centers for Disease Control and 
Prevention (CDC) in 2018 [2–4]. A disproportionate number 

of early syphilis cases (48%) occur in men who have sex with 
men (MSM), but information about predictors of infection in 
women are limited [1, 2]. A 2019 CDC surveillance report was 
the first to show an association between rising syphilis rates in 
women and heterosexual men coincident with increasing rates 
of opioid and methamphetamine drug use [5]. Substance use 
disorder is a modifiable risk behavior that has also reached ep-
idemic levels, with a prevalence as high as 58% in US women 
living with human immunodeficiency virus (HIV) [6–9]. 
A  better understanding of modifiable factors contributing to 
syphilis acquisition risk in women can inform prevention strat-
egies to improve outcomes in women and infants.

The CDC recommends annual syphilis screening for all sexu-
ally active adults with HIV [10]. Screening in women is critical 
since primary infection is often asymptomatic with a painless 
chancre at the site of inoculation [11]. In a study of incident 
syphilis predictors in the HIV Outpatient Study, 95% of cases 
occurred in men and predictors included younger age (18–
30 years), black race, and being MSM [12]. These epidemiologic 
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data are useful but limited in terms of discerning patterns 
and factors associated with syphilis infection in women and 
pregnancy.

The current study was designed to define rates and predictors 
of incident syphilis in a large, diverse multicenter cohort of 
women living with HIV in the United States. Based on histor-
ical trends, we hypothesized that predictors in women would 
include sexual behaviors (unprotected sex with multiple part-
ners), black race, and problem drug or alcohol use.

METHODS

Study Design and Population

We examined adult women living with HIV and enrolled in the 
US Centers for AIDS Research (CFAR) Network of Integrated 
Clinical Systems (CNICS), a dynamic prospective clinical cohort 
of more than 32 000 adults receiving HIV care at 8 participating 
academic sites. Methods of data collection from the electronic 
medical record and patient-reported outcomes have been previ-
ously reported [13–15]. Briefly, comprehensive clinical data are 
collected through electronic medical records and other institu-
tional data systems and undergo rigorous data-quality assess-
ment with a central data repository that is updated quarterly. 
Visits occurred in HIV primary care clinics or women’s health 
clinics with syphilis screening and treatment provided as part 
of routine medical care. This retrospective study was limited to 
cis-gendered women with at least 1 HIV clinic visit between 1 
January 2005 and 31 December 2016 and at least 1 syphilis test 
performed.

Study Outcomes

The primary study outcome was incident syphilis defined sero-
logically as a positive test following a negative test (treponemal 
or nontreponemal specific) or a 2-dilution increase in rapid 
plasma regain (RPR) or Venereal Disease Research Laboratory 
(VDRL) titer (ie, from 1:16 to 1:64), both with positive con-
firmatory testing. The incident syphilis rate was calculated as 
the number of women with new cases among those who were 
tested during that calendar year. Women with positive testing 
who did not meet criteria for incident infection were categor-
ized as having prevalent syphilis (positive treponemal and 
nontreponemal results on initial testing during the study pe-
riod) or historical infection (isolated positive treponemal test 
with negative RPR). Secondary outcomes included annual 
testing rates (regardless of syphilis history) and reported risk 
behaviors.

Covariates of Interest

We examined baseline demographic and clinical characteris-
tics including the following: age (continuous and categorical), 
race (black, white, other/unknown), ethnicity (Hispanic/non-
Hispanic), CNICS site (Case Western University, Fenway at 
Harvard University, Johns Hopkins University, University of 

Alabama at Birmingham, University of California San Diego, 
University of California San Francisco, University of North 
Carolina at Chapel Hill, University of Washington), risk factors 
for HIV acquisition (heterosexual, injection drug use [IDU], 
other, unknown), hepatitis B (HBsAg), and hepatitis C (hepatitis 
C virus [HCV] antibody, viral load) testing. Hepatitis B and C 
were included since infections have been associated with drug 
use and sexually transmitted infection (STI) risk. Year of entry to 
HIV care at the site was used as a proxy measure for the timing 
of HIV diagnosis (which was not collected). We included CD4 
count (cells/mm3) and HIV viral load (copies/mL) ± 180 days 
from the date of the syphilis infection or test date selected for 
analysis. We defined “in care” as having at least 1 CNICS visit in 
a given year. “Engagement” in HIV care was defined as having 2 
HIV visits separated by 90 days in a calendar year.

Patients used touch-screen devices to complete an assess-
ment of patient-reported measures and outcomes (PROs) every 
~4–6 months during routine visits [16]. Seven of the 8 CNICS 
sites incorporated PROs during the study period and the year of 
initiation varied (median start in 2008). PRO data (±365 days) 
closest to the syphilis testing or diagnosis date were included 
[17]. Sexual behaviors were collected in the modified HIV Risk 
Assessment for Positives (HRAP) survey and referred to the past 
6 months. The HRAP survey asks about sexual partner number, 
condom use with vaginal/anal sex, partner HIV status (infected, 
not infected, or unknown), and sex after drugs or alcohol use. 
We defined consistent condom use as 100%. A  proxy variable 
was created for a high number of sex partners (>6 partners in the 
past 6 months) as a possible indicator of transactional sex since 
a dedicated query about sex in exchange for drugs or money was 
not added to the PRO assessment until 2017. Current drug use 
in the past 3 months was assessed using the validated modified 
Alcohol, Smoking, and Substance Involvement Screening Test 
(ASSIST) questionnaire, with responses categorized into cur-
rent, prior, and never use [18, 19]. We assessed 4 classes of il-
licit drug use: opioid use including heroin, methamphetamines, 
cocaine use including crack, and marijuana use. Opioid use re-
ferred specifically to medications that were not prescribed for 
the participant. A composite drug-use measure included opioid, 
cocaine, and/or methamphetamines. We also evaluated any IDU 
during follow-up and the term people who inject drugs (PWID) 
refers to women who reported IDU. The validated Alcohol Use 
Disorders Identification Test (AUDIT-C) instrument categor-
ized alcohol use in the past 12 months into 3 groups: high risk 
(score ≥  4), low risk, and not at risk [20]. The term “problem 
alcohol use” refers to high-risk use.

Syphilis Testing

Most clinical sites used the traditional algorithm for syph-
ilis testing (nontreponemal screening test with RPR/VDRL) 
and reflex confirmatory treponemal testing (with syphilis im-
munoglobulin G, enzyme immunoassay, Treponema pallidum 
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particle agglutination, T. pallidum hemagglutination assay, micro-
hemagglutination assay, or fluorescent treponemal antibody test 
after absorption). A  few laboratories switched to the reverse al-
gorithm in the latter study period, with the treponemal screening 
test followed by reflex RPR. Some laboratories performed qualita-
tive RPR testing. Most indeterminate, equivocal, and borderline 
test results were repeated per laboratory protocol and results were 
considered negative if follow-up testing was not definitive.

Statistical Analysis

The annual incidence rate was calculated as the number of 
newly diagnosed syphilis cases per year with a denominator of 
women-years with syphilis testing performed in that calendar 
year. To minimize selection bias caused by loss to follow-up, 
each year in care was analyzed separately for outcomes of in-
terest. This allowed for variability in predictors (ie, sexual be-
haviors) over time. The main study outcome was incident 
syphilis; women were allowed to have more than 1 incident 
infection during follow-up. Models were based on univariate 
(UV) and multivariable (MV) logistic regression with general-
ized estimating equations and auto-regressive correlation struc-
ture to account for women who contributed data in more than 1 
calendar year. For time-dependent variables, an index date was 
selected per year in care. This index date was the date of the first 
positive syphilis test, first negative syphilis test, or the first visit. 
Variables were chosen for the MV model based on prior studies, 
data completeness, and collinearity considerations. We antici-
pated potential collinearity between IDU and HCV coinfection. 
In the absence of collinearity, we planned to incorporate CNICS 
site in the model to address differences in patient population 
and screening practices. Test of trend for predictor variables 
over time used the Cochrane-Armitage test. Because PRO as-
sessments began during the study period, models with PRO 

data are limited to the years when surveys were administered. 
Sensitivity analyses of varying PRO windows were conducted 
to improve issues with missing data. A preplanned analysis re-
stricted the analysis to women of reproductive age (18–49 years) 
to assess for unique predictors among women at risk of congen-
ital syphilis and adverse birth outcomes. Statistical significance 
was set at a 2-sided P < .05, and analysis was performed using 
SAS version 9.4 (SAS Institute).

Ethics

All women enrolled in the CNICS study completed written in-
formed consent. Institutional review boards (IRBs) at each site 
approved the cohort protocol, and this study was approved by 
the University of Alabama at Birmingham IRB.

RESULTS

Of 4795 women in the CNICS HIV cohort seen between 2005 
and 2016, 4416 (92.1%) were tested for syphilis and comprise 
the study population. These 4416 women contributed 26  316 
person-years in care and 16  447  years (62.5%) with syphilis 
testing. Annual syphilis testing rates ranged from 55% to 69% 
by site, with no discernable testing trend over time. A total of 
417 women (9.4%) had at least 1 positive syphilis test. Among 
them, 119 women had 125 new syphilis cases diagnosed during 
follow-up, the primary outcome of interest. The annual rate of 
incident syphilis was 760 cases per 100 000 person-years with 
testing. Among women aged 18–49 years (n = 3416), this rate 
was 716 cases per 100 000 person-years (Figure 1).

Participant Characteristics

Characteristics of study participants during their most recent 
year in care and stratified by syphilis test results are shown in 
Table 1. The median age at last year in care was 47 years (range, 

Figure 1.  Flow diagram of women with HIV and incident syphilis in a US CFAR CNICS cohort: 2005–2016. Abbreviations: CFAR, Centers for AIDS Research; CNICS, Centers 
for AIDS Research Network of Integrated Clinical Systems; HIV, human immunodeficiency virus.
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Table 1.  Characteristics of Women With Human Immunodeficiency Virus According to Syphilis Seroreactivity

Incident Syphilis Infection 
(n = 119)

 Prevalent or Historical  
Syphilis Infection 

(n = 298)
Negative Syphilis Testing 

(n =  3999) Pa

Demographic characteristics     

  Median age (IQR), years 49 (42–56) 50 (42–55) 47 (38–54) .03

  Age    .18

    18–29 years 8 (6.7) 7 (2.4) 286 (7.2)  

    30–39 years 18 (15.1) 41 (13.8) 871 (21.8)  

    40–49 years 34 (28.6) 96 (32.2) 1218 (30.5)  

    ≥50 years 59 (49.6) 153 (51.3) 1620 (40.5)  

  Race    <.01

    Black 92 (77.3) 243 (81.5) 2491 (62.3)  

    White 21 (17.7) 45 (15.1) 1181 (29.5)  

    Other/unknown 6 (5.0) 10 (3.4) 327 (8.2)  

  Hispanic ethnicity 11 (9.7) 12 (4.7) 333 (9.0) .80

  CNICS site    <.01

    A 56 (47.1) 84 (28.2) 834 (20.9)  

    B 22 (18.5) 104 (34.9) 952 (23.8)  

    C 15 (12.6) 22 (7.4) 495 (12.4)  

    D 8 (6.7) 2 (0.7) 366 (9.2)  

    E 9 (7.6) 30 (10.1) 595 (14.9)  

    F 3 (2.5) 16 (5.4) 425 (10.6)  

    G 6 (5.0) 40 (13.4) 288 (7.2)  

    H 0 (0) 0 (0) 44 (1.1)  

HIV and comorbidities     

  HIV risk factor    <.01

    Heterosexual sex 71 (59.7) 202 (67.8) 3054 (76.4)  

    IDU 46 (38.7) 77 (25.8) 680 (17.0)  

    Other/unknown 2 (1.7) 19 (6.4) 265 (6.6)  

  Year of initial CNICS HIV visit    .07

    1995–2004 39 (32.8) 119 (39.9) 1430 (35.8)  

    2005–2010 55 (46.2) 73 (24.5) 1458 (36.5)  

    2011–2016 25 (21.0) 106 (35.6) 1111 (27.8)  

  Most recent year in care at CNICS site    <.01

    2005–2011 15 (12.6) 56 (18.8) 986 (24.7)  

    2012–2015 47 (39.5) 66 (22.2) 1124 (28.1)  

    2016 57 (47.9) 176 (59.1) 1889 (47.2)  

  Median number of years with HIV visits (IQR) 7 (4–10) 5 (3–8) 5 (3–9) <.01

  Engaged in HIV care (HRSA HAB) 85 (71.4) 206 (69.1) 2568 (64.2) .11

  Median number of HIV visits in year (IQR) 3 (2–4) 3 (2–4) 3 (2–4) .31

  Median CD4 count (IQR), cells/mm3 535 (343–827) 509 (258–782) 532 (298–794) .70

  CD4 count (cells/mm3)    .57

    <200 18 (16.7) 48 (17.1) 604 (16.5)  

    200–350 11 (10.2) 46 (16.4) 500 (13.7)  

    >350 79 (73.2) 186 (66.4) 2551 (69.8)  

  HIV viral load <500 copies/mL 84 (76.4) 194 (67.8) 2615 (71.6) .27

  Death recorded 14 (11.8) 40 (13.4) 522 (13.1) .68

  Hepatitis B coinfection (HBsAg+) 6 (5.0) 15 (5.0) 148 (3.7) .45

  Hepatitis C coinfection (HCV Ab+) 53 (44.5) 87 (29.2) 859 (21.5) <.01

Patient-reported outcomes—sexb     

  Number of sex partners (n = 1759)    .04

    0 19 (31.2) 46 (38.0) 643 (40.8)  

    1 33 (54.1) 66 (54.6) 825 (52.3)  

    ≥2 9 (14.8) 9 (7.4) 109 (6.9)  

  More than 6 sex partners in past 6 months on any PRO 6 (7.8) 5 (3.2) 83 (3.9) .09

  Sex partner characteristics (n = 1566)     

    HIV-positive 11 (19.0) 14 (13.5) 215 (15.4) .47

    Unknown HIV status 3 (5.1) 9 (8.3) 105 (7.4) .51
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18–97 years; interquartile range [IQR], 38–54 years) and 64% 
were black. Injection drug use was the HIV-acquisition risk 
factor in 18% of participants. These cohort characteristics 
are representative of the US HIV epidemic in women [21]. 
Engagement in care was 65% overall; on average, women had 3 
clinic visits during the most recent year in care and an average 
of 5.7  years in care during the 12-year study period. Median 
CD4 count was 532 cells/mm3, and 71% had an HIV viral load 
(VL) of less than 500 copies/mL. The HCV coinfection rate 
was 23%: 75% (671/899) of women with HCV RNA VL testing 
available were viremic (median VL, 1.9 million copies/mL). 
Women with incident syphilis were older than women with 
negative serologies (49 vs 47 years; P = .03), and a higher pro-
portion were black (77% vs 62%) and more likely to have IDU 
as an HIV risk factor (39% vs 17%). Injection drug use as the 
HIV-transmission risk factor varied significantly by geographic 
location of the CNICS site, with proportions ranging from 5% 
in Cleveland to more than 35% in Boston and San Francisco. 
Patient-reported outcomes are also listed in Table 1.

Syphilis Testing Rates

Annual syphilis testing rates by site ranged from 55% to 69%, 
and incident syphilis rates ranged from 290 to 1560 cases per 
100  000 woman-years. To assess potential screening bias, we 
measured syphilis rates at the 3 centers with the highest testing 
rates (>75%). We found that infection rates at these sites were 
similar to infection rates overall. Older women were tested less 
frequently for syphilis (71% in ages 18–29 years vs 58% in ages 
≥50 years), and testing rates were similar by race (62% black vs 
64% white).

Models for Incident Syphilis

Table 2 shows results for the univariate association between PRO 
variables and incident syphilis among those who completed a 
PRO assessment within ±365 days. Predictors were similar in all 
women and women of reproductive age. They included active 
drug use (odds ratio [OR], 3.3; 95% confidence interval [CI], 
1.3–8.6), history of drug use (OR, 2.2; 95% CI, 1.0–4.8), IDU 
during clinic follow-up (OR, 1.7; 95% CI, 1.0–2.8), and multiple 

Incident Syphilis Infection 
(n = 119)

 Prevalent or Historical  
Syphilis Infection 

(n = 298)
Negative Syphilis Testing 

(n =  3999) Pa

  Consistent condom use (n = 1601) 20 (57.1) 38 (64.4) 386 (50.9) .47

  Sex after drugs or alcohol (n = 1617) 11 (19.0) 11 (10.3) 200 (13.8) .26

  Anal sex (ever) (n = 1611) 19 (32.2) 34 (31.2) 474 (32.9) .92

Patient-reported outcomes—drugs and alcoholb     

  Substance abuse composite (n = 1759) 
(cocaine, opioid, methamphetamine)

   <.01

    Current 10 (17.0) 23 (19.2) 160 (10.1)  

    Prior 24 (40.7) 46 (38.3) 439 (27.8)  

    Never 25 (42.4) 51 (42.5) 981 (62.1)  

  Cocaine use (n = 1723)    <.01

    Current 9 (15.5) 20 (17.2) 107 (6.9)  

    Prior 23 (39.7) 42 (36.2) 408 (26.3)  

    Never 26 (44.8) 54 (46.6) 1034 (66.8)  

  Opioid use (nonprescribed) (n = 1330)    .71

    Current 0 (0) 3 (3.7) 38 (3.1)  

    Prior 3 (14.3) 17 (21.0) 160 (13.0)  

    Never 18 (85.7) 61 (75.3) 1030 (83.9)  

  Methamphetamine use (n = 1700)    .93

    Current 1 (1.8) 1 (0.9) 41 (2.7)  

    Prior 6 (10.9) 11 (10.1) 169 (11.0)  

    Never 48 (87.3) 97 (89.0) 1326 (86.3)  

  Marijuana use (n = 1712)    .81

    Current 13 (22.0) 18 (16.4) 289 (18.7)  

    Prior 16 (27.1) 31 (28.2) 442 (28.7)  

    Never 30 (50.9) 61 (55.5) 812 (52.6)  

  IDU on any PRO (n = 2295) 20 (27.4) 36 (24.0) 370 (17.9) .04

  Problem alcohol use (n = 1801) 7 (11.5) 16 (13.0) 214 (13.2) .69

Data are presented as n (%) unless otherwise noted and refer to the most recent year in care for time-dependent variables (age, most recent year in care, engagement in care, CD4, viral 
load, PRO). N = 4416. Missing n = 5 for age, 362 for ethnicity, 373 for CD4, 366 for HIV viral load, and 2058 for >6 sex partners in 3–6 months.

Abbreviations: Ab+, antibody positive; CNICS, Centers for AIDS Research Network of Integrated Clinical Systems; HCV, hepatitis C virus; HIV, human immunodeficiency virus; HRSA HAB, 
Health Resources and Services Administration HIV/AIDS Bureau; IDU, injection drug use; IQR, interquartile range; PRO, patient-reported measure and outcome.
aP value comparing the incident syphilis group with the negative syphilis testing group. χ2 tests were used for categorical variables. Wilcoxon rank sum tests were used for continuous 
variables.
bBehaviors refer to the past 12 months for alcohol, past 6 months for sex, and past 3 months for drug use. Condom use is among sexually active women.

Table 1.  Continued
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sex partners in the past 6  months (OR, 1.9; 95% CI, .9–4.3). 
Adjusted PRO models could not be created due to missing data, 
and sensitivity analyses with wider PRO windows showed sim-
ilar results.

Crude and adjusted models for incident syphilis infec-
tion between 2005 and 2016 are shown in Table 3. Models are 
based on 122 cases of incident syphilis in all women (n = 4407 
and 25  468 woman-years) and 77 cases of incident syphilis 
(n = 3406 and 16 419 woman years) in the subgroup of women 
aged 18–49 years. Predictors were very similar overall in both 
groups. Multivariable models in all women demonstrated 4 
independent predictors: IDU HIV risk factor (adjusted OR 
[aOR], 2.2; 95% CI, 1.3–3.9), HCV coinfection (aOR, 1.9; 95% 
CI, 1.1–3.4), black race (compared with white race; aOR, 2.2; 
95% CI, 1.3–3.7), and more recent establishment of care (for 
2011–2016 compared with 1994–2004; aOR, 2.3; 95% CI, 
1.4–4.0). Detectable HIV viremia was associated with syphilis 
in women aged 18–49  years (aOR, 1.5; 95% CI, 1.0–2.4) and 
women aged 18–29 years were somewhat more likely to have 

incident syphilis compared with women over age 50 years (aOR, 
1.9; 95% CI, .9–3.7) (P = .08). Since models with and without 
CNICS clinic site had similar results and no collinearity, site was 
retained in the final models.

DISCUSSION

The annual rate of incident syphilis diagnoses among 4416 
women tested at 8 urban US HIV clinics between 2005 and 
2016 was 760 cases per 100 000 person-years with no trend over 
time. Nearly 1 in 10 women followed in the CNICS cohort had 
evidence of active or prior syphilis infection. Historical IDU, 
hepatitis C coinfection, black race, and recent entry to HIV care 
were strong and independent predictors of incident syphilis in 
all women and in younger women who are at risk of adverse 
pregnancy outcomes.

Annual syphilis testing rates of 55–69% in this study are 
comparable to other studies of women in HIV care (48–59% 
in the CDC Medical Monitoring Project) [12, 22]. Screening 

Table 2.  Predictors of Incident Syphilis in Women with Human Immunodeficiency Virus: Patient-Reported Outcomes, 2008–2016

Women Aged 18–49 Years All Women

Variablea Crude OR (95% CI) P value Crude OR (95% CI) P value

Drug-use composite     

  Current 3.2 (.9–11.0) .06 3.3 (1.3–8.6) .01

  Prior 1.9 (.6–6.0) .27 2.2 (1.0–4.8) .06

  Never Ref  Ref  

Cocaine/crack use     

  Current 4.2 (1.3–13.9) .02 2.7 (1.0–7.5) .06

  Prior 1.4 (.4–4.8) .55 1.7 (.8–3.6) .20

  Never Ref  Ref  

Opioid abuse     

  Current 0 (0–0) <.01 3.4 (.8–14.5) .10

  Prior 0.8 (.1–5.9) .79 1.8 (.6–5.0) .27

  Never Ref  Ref  

Methamphetamine use     

  Current 0 (0–0) <.01 1.5 (.2–11.3) .70

  Prior 1.9 (.5–6.8) .31 2.5 (1.1–5.8) .03

  Never Ref  Ref  

Marijuana use     

  Current 0.5 (.1–2.4) .27 1.0 (.4–2.9) .94

  Prior 0.8 (.2–2.5) .68 1.0 (.5–2.4) .94

  Never Ref  Ref  

IDU during HIV clinic follow-up 1.7 (.9 – 3.3) .12 1.7 (1.0–2.8) .049

Problem alcohol use in the past 12 months 0.3 (.04–2.1) .21 0.5 (.2–1.5) .21

Number of sex partners in past 6 months     

  0 Ref .95 Ref .42

  1 1.0 (.4–2.9) .16 1.3 (.7–2.7) .06

  ≥2 2.5 (.7–8.5)  2.6 (1.0–6.9)  

More than 6 sex partners in 6-month period 2.0 (.8–5.0) .13 1.9 (.9–4.3) .12

PRO surveys started after 2008.

Abbreviations: CI, confidence interval; HIV, human immunodeficiency virus; IDU, injection drug use; OR, odds ratio; PRO, patient-reported measure and outcome; Ref, reference.
aThe number of syphilis cases in the model varied according to data availability for each PRO variable: composite drug use = 29 cases in 8327 woman-years; cocaine/crack = 29 cases in 8168 
person-years; opioid = 23 cases in 7161 woman-years; methamphetamine = 28 cases in 8130 woman-years; marijuana = 27 cases in 7973 woman-years; IDU = 28 cases in 8158 woman-
years; alcohol = 46 cases in 9165 woman-years; sex partner number = 39 cases in 8746 women-years; maximum partner number = 81 cases in 16 963 woman-years.
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is recommended in all sexually active adults with HIV, yet 
40% of women reported no sex in the past 6 months [10]. As 
a result, observed rates may have underestimated the propor-
tion of sexually active women screened per CDC guidelines 
[23]. Incident syphilis rates were similar across age groups. 
This finding is important and unique compared with chla-
mydia and gonorrhea infections, which are more prevalent 
in women with HIV aged less than 30 years [24, 25]. It also 
highlights the importance of annual syphilis screening in all 
sexually active women with HIV. The incident syphilis rate 
reported here is consistent with the HIV Outpatient Study 
(900 cases per 100 000 woman-years) [12]. In our study, inci-
dent syphilis was also more common in women who enrolled 
more recently in CNICS. These studies indicate a pattern of 
increasing STI among women with excellent HIV control and 
access to care—a trend that is not attributable to increased 
screening alone [1, 25–27].

Predictors of syphilis infection in women with HIV identi-
fied in this study align with national trends showing a link be-
tween rising syphilis infection rates among heterosexuals and 
the drug-use epidemic [28–31]. Risk factors for syphilis ac-
quisition in women and pregnancy in the general population 

include the following: black race, residence in high-incidence 
areas, and drug use [3, 5, 23]. Illicit drug use continues to be 
prevalent among women with HIV; this likely contributes to 
high rates of incident syphilis. More than 1 in 3 women (37%) in 
the Women’s Interagency HIV Cohort Study between 1996 and 
2004 reported IDU [32, 33]. Drug use is also common among 
pregnant women with HIV (23% in 2012) [34]. Since drug use 
and IDU were associated with incident syphilis in this study 
these behaviors are relevant targets for syphilis and congenital 
syphilis-prevention efforts. We hypothesize that transactional 
sex is 1 mediator of the association between drug use and in-
cident syphilis in women. Hepatitis C virus coinfection as an 
independent predictor of syphilis in women warrants further 
study. Most US women acquire HCV from IDU use but partner 
characteristics (PWID, HCV status) are also important [35, 36].

Racial disparities in syphilis rates were noted in this study 
and persist in the United States [1]. We were unable to adjust for 
socioeconomic status and partner characteristics, which likely 
account for part of the association. Sexual networks, regional 
syphilis rates, access to health care, and social marginalization 
form part of the complex causal web to explain why women 
with HIV remain vulnerable to syphilis [37].

Table 3.  Predictors of Incident Syphilis in US Women Tested in Human Immunodeficiency Virus Clinics, 2005–2016

Women Aged 18–49 Yearsa All Womenb

Variable Crude OR (95% CI) P value
Adjusted OR 

 (95% CI) P value Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Age (years)         

  18–29 1.4 (.8–2.5) .29 1.6 (.8–3.2) .17 1.4 (.8–2.5) .30 1.9 (.9–3.7) .08

  30–39 .7 (.4–1.2) .23 .8 (.5–1.4) .41 .7 (.4–1.2) .21 .9 (.5–1.6) .73

  40–49 Ref  Ref  1.0 (0.7–1.5) .95 1.1 (.7–1.7) .71

  ≥50 N/A  …  Ref  Ref  

Race         

  White Ref .17 Ref .01 Ref .02 Ref <.01

  Black 1.5 (.9–2.5) .60 2.4 (1.2–4.7) .36 1.8 (1.1–2.9) .97 2.2 (1.3–3.7) .39

  Other/unknown .8 (.3–2.2)  1.2 (.4–3.6)  1.0 (.4–2.5)  1.5 (.6–3.7)  

Hispanic ethnicity 1.0 (.5–2.0) .92 Not included N/A 1.1 (.6–2.0) .83 Not included N/A

Initial visit at site         

  1994–2004 Ref <.01 Ref <.01 Ref  Ref <.01

  2005–2010 2.8 (1.6–5.0) <.01 2.9 (1.6–5.4) <.01 1.9 (1.2–2.8)  1.9 (1.2–2.9) <.01

  2011–2016 2.7 (1.4–5.3)  3.4 (1.7–7.1)  1.8 (1.1–3.0)  2.3 (1.4–4.0)  

IDU HIV acquisition risk factor 3.4 (2.2–5.5) <.01 2.8 (1.3–6.1) .01 3.2 (2.2–4.7) <.01 2.2 (1.3–3.9) <.01

CD4 count (cells/mm3)         

  <200 1.2 (.7–2.2) .53 Not included N/A 1.1 (.7–1.9) .61 Not included N/A

  200–350 1.4 (.8–2.5) .27 …  1.2 (.8–2.0) .41 …  

  >350 Ref  …  Ref  …  

HIV viral load >500 copies/mL 1.8 (1.2–2.8) <.01 1.5 (1.0–2.4) .06 1.6 (1.1–2.2) .02 1.3 (.9–1.9) .14

Hepatitis B infection 1.3 (.5–3.5) .63 Not included N/A 1.2 (.5–2.8) .63 Not included N/A

Hepatitis C infection 3.3 (2.1–5.2) <.01 2.3 (1.1–5.1) .04 3.0 (2.1–4.3) <.01 1.9 (1.1–3.4) .02

Model adjusted for variables as noted and CNICS site.

Abbreviations: CI, confidence interval; HIV, human immunodeficiency virus; IDU, injection drug use; N/A, not applicable; OR, odds ratio; Ref, reference.
aAdjusted model includes 3406 women with 16 419 woman years and 77 cases of incident syphilis.
bAdjusted model includes 4407 women with 25 468 woman years and 122 cases of incident syphilis.
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Limitations and Strengths

Our syphilis case definition was limited to laboratory data since 
clinical symptoms and physical examination findings were 
not available systematically for syphilis staging. Also, missing 
PRO data, particularly in earlier years, and a lack of informa-
tion about pregnancy and birth outcomes are important lim-
itations. This study focused on women seen in HIV clinics 
who were tested for syphilis. This selection bias excluded some 
high-risk women, but findings should be generalizable to many 
US women in HIV care. In addition, women may have been 
misclassified as syphilis “negative” due to missed screening op-
portunities or testing at an outside clinic. This information bias 
would underestimate actual incidence rates. Social desirability 
bias is inherent with self-report—a bias that may be reduced 
by the computer-assisted PRO data collection in CNICS [38]. 
The current study is limited to cis-gender women since trans-
gender women are being analyzed separately. Strengths of the 
cohort include its size and representation of a diverse group of 
US women living with HIV.

Study Implications and Next Steps

This study shows a link between the syphilis epidemic and 
drug-use epidemic in US women in HIV care. A  coordinated 
response to the drug-use epidemic in women with HIV should 
include syphilis prevention. Current syphilis screening recom-
mendations in women with HIV may be inadequate, particu-
larly for sexually active women who are at risk of adverse birth 
outcomes if they become pregnant. Medical professionals should 
ask women with HIV about drug use at each visit and screen for 
syphilis accordingly. In the midst of an STI epidemic, HIV co-
hort studies should advance the scientific agenda by improving 
data capture for STI and pregnancy outcomes in women. Finally, 
novel interventions to prevent syphilis in women with HIV are 
needed: these will be most effective if they focus on modifiable 
and contributing factors among women at greatest risk.

Conclusions

Incident syphilis infection was common among US women 
tested as part of routine HIV care. Predictors of infection in-
cluded drug use, HCV coinfection, black race, and more recent 
entry to care. Study findings support an intersection between 
current syphilis and drug-use epidemics in women. Efforts to 
prevent syphilis in women and infants should prioritize women 
with HIV and drug use or HCV coinfection.
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