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Abstract

OBJECTIVE: To describe recent syphilis trends among pregnant women and to evaluate the 

prevalence of reported high-risk behaviors in this population.

METHODS: We analyzed U.S. national case report data for 2012–2016 to assess trends among 

pregnant women with all stages of syphilis. Risk behavior data collected through case interviews 

during routine local health department investigation of syphilis cases were used to evaluate the 

number of pregnant women with syphilis reporting these behaviors.

RESULTS: During 2012–2016, the number of syphilis cases among pregnant women increased 

61%, from 1,561 to 2,508, and this increase was observed across all races and ethnicities, all 

women aged 15–45 years, and all U.S. regions. Of 15 queried risk factors, including high-risk 

sexual behaviors and drug use, 49% of pregnant women with syphilis did not report any in the past 

year. The most commonly reported risk behaviors were a history of a sexually transmitted disease 

(43%) and more than one sex partner in the past year (30%).

CONCLUSION: Syphilis cases among pregnant women increased from 2012 to 2016, and in 

half, no traditional behavioral risk factors were reported. Efforts to reduce syphilis among 

pregnant women should involve increasing health care provider awareness of the Centers for 

Disease Control and Prevention and the American College of Obstetricians and Gynecologists’ 

recommendations, which include screening all pregnant women for syphilis at the first prenatal 

visit and rescreening high-risk women during the third trimester and at delivery. Health care 

providers should also consider local syphilis prevalence in addition to individual reported risk 

factors when deciding whether to repeat screening.

Syphilis is a sexually transmitted infection caused by the spirochete Treponema pallidum. 

Syphilis can also be spread through mother-to-child transmission and results in congenital 
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syphilis if untreated in up to 80% of cases.1 Mother-to-child transmission of syphilis can 

occur during any trimester of pregnancy and at any stage of syphilis with the highest risk of 

transmission during early syphilis (primary, secondary, or early latent stages).1 The sequelae 

of congenital syphilis affect multiple organ systems and can cause prematurity, stillbirth, and 

neonatal and infant death.2,3 However, congenital syphilis is preventable with adequate and 

timely screening, diagnosis, and benzathine penicillin G treatment of maternal syphilis.4,5

In the United States, syphilis rates among women and infants have increased dramatically in 

recent years. Between 2012 and 2016 the rate of reported primary and secondary syphilis 

among women more than doubled (111.1% increase; 0.9–1.9 cases/100,000 women) and the 

congenital syphilis rate increased 86.9% (8.4–15.7 cases/100,000 live births).6 Given the 

preventable nature of congenital syphilis, several studies have examined possible missed 

opportunities and highlighted the importance of early and adequate prenatal care, timely 

identification of pregnant women with syphilis, and, if infected, timely receipt of a stage-

appropriate penicillin regimen at least 30 days before delivery (Introcaso CE, Bradley H, 

Gruber D, Markowitz LE. Missed opportunities for preventing congenital syphilis infection 

[letter]. Sex Transm Dis 2013;40:431.).7–12

The timely identification of pregnant women with syphilis requires universal screening at the 

first prenatal care appointment and possible repeat screening in the third trimester for certain 

populations. For the latter, the Centers for Disease Control and Prevention and the American 

College of Obstetricians and Gynecologists recommend repeat syphilis screening in the third 

trimester and at delivery for pregnant women who are at high risk for syphilis or who live in 

areas with high syphilis morbidity.5

Many studies have demonstrated increased rates of sexually transmitted diseases (STDs) in 

those who have a partner in a high-risk sexual network or who themselves have a history of 

incarceration or substance abuse.13–16 However, it is unclear what proportion of pregnant 

women with syphilis report risk factors and which risk factors are most common among 

pregnant women with syphilis. To better understand pregnant women with syphilis, we 

analyzed national case report data to describe recent trends in syphilis among pregnant 

women and evaluated the prevalence and trends of reported risk behaviors in this population.

METHODS

Data on all reported female syphilis cases (any stage) were extracted from the National 

Notifiable Diseases Surveillance System, which provides the CDC with data about notifiable 

sexually transmitted infections from all 50 states and the District of Columbia. The syphilis 

case reports are received as deidentified, line-listed data that include demographic 

information, stage of syphilis (primary, secondary, early latent, or late latent cases), and 

other variables such as pregnancy status if ascertained. Additional data on demographics, 

self-reported risk behaviors and information about sexual partners in the past 12 months, and 

self-reported lifetime history of previous STDs are collected by local health department staff 

and included in this system. Data on prenatal care, treatment, and pregnancy outcomes are 

not included in these reports.

Trivedi et al. Page 2

Obstet Gynecol. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In this study, we analyzed the case reports for all pregnant women with any stage of syphilis, 

from all 50 states and the District of Columbia, from 2012 to 2016 by maternal 

characteristics, including age, race and Hispanic ethnicity, and census region. Race and 

Hispanic ethnicity were defined using National Center for Health Statistics bridged-race 

categories (Asian or Pacific Islander, non-Hispanic black, Hispanic, Native American or 

Alaska Native, and non-Hispanic white), and U.S. regions were defined using the U.S. 

Census geographic regions (Midwest, North, South, or West).6,17 In addition to demographic 

data, information about risk behaviors is collected for cases that are interviewed or 

investigated by the local public health department. To evaluate the prevalence of reported 

risk factors among pregnant women with syphilis, we focused on high-risk sexual behaviors 

(prior STD; greater than one sex partner; sex while intoxicated; anonymous sex partner; sex 

for drugs or money; sex with persons known to inject drugs; sex with gay, bisexual, or other 

men who have sex with men), drug-related risk factors, history of incarceration, and human 

immunodeficiency virus (HIV) infection. The timing of each of these risk factors referred to 

the 12 months before the diagnosis of syphilis except for evaluation of prior STD, which 

asked about one’s lifetime risk and HIV status, documented through test result, record 

search, or self-reported at the time of syphilis diagnosis.

Most risk factor variables were collected and reported with values of “yes,” “no,” “missing,” 

or “unknown.” However, in some jurisdictions, variables on specific drug use (ie, crack, 

cocaine, heroin, methamphetamine, “other drug use,” and “no drug use”) were collected in a 

“check all that apply” format, where the absence of a “yes” response indicates a “no” 

response, but were reported to the CDC as “yes,” “no,” “missing,” or “unknown.” Thus, a 

reported value of “missing” or “unknown” could indicate either a “no” response for each of 

the specific drugs listed or be truly missing or unknown. To account for the “check all 

apply” format for these specific variables, if a case was reported without data for the specific 

drug (eg, crack) and also responded “yes” to either the variable “no drug use” or one of the 

other specific drug variables (eg, methamphetamine), this case was counted as a “no” 

response for the specific drug (crack). The proportion of cases reporting each risk factor was 

calculated using a denominator made up of those with a yes or no response for that risk 

factor. When calculating the proportion of pregnant women with syphilis reporting any risk 

factor, the total number of pregnant women with syphilis from 2012 to 2016 was used as the 

denominator.

We also applied this same method to focus specifically on pregnant females with early 

syphilis, because this group is at higher risk for congenital syphilis and may represent a 

higher risk population. When calculating the proportion of pregnant women with early 

syphilis reporting any risk factor, the total number of pregnant women with primary and 

secondary or early latent syphilis from 2012 to 2016 was used as the denominator.

Trends in the proportion of cases reporting each risk factor were assessed using the Cochran-

Armitage trend test; a two-sided P value <.05 was considered statistically significant. All 

data were analyzed using SAS 9.4. This study used data that are routinely collected as a part 

of public health surveillance for the purpose of guiding public health disease control efforts 

and was therefore not subject to institutional review board approval for human subjects’ 

protection.
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RESULTS

During 2012–2016, the number of reported cases of syphilis among females increased 55%, 

from 9,551 to 14,838, and the number of cases among pregnant women increased 61%, from 

1,561 to 2,508 (Fig. 1). The percentage of reported female syphilis cases known to be 

pregnant was relatively stable during this time period, ranging from 16% to 18% of all 

reported female syphilis cases. The percentage of female syphilis cases with “missing” or 

“unknown” pregnancy status decreased from 27% in 2012 to 20% in 2016.

During 2012–2016, the increase in early syphilis cases (primary, secondary, or early latent 

syphilis) among pregnant women exceeded the increase in late latent syphilis cases so that 

the proportion of pregnant syphilis cases that were late latent decreased from 65% to 42% 

over the same time period (P<.001) (Fig. 1). Early syphilis cases among pregnant women 

increased 52% from 553 cases in 2012 to 1,065 cases in 2016. Late latent syphilis cases 

among pregnant women increased 43%, from 1,008 to 1,443 cases.

Overall, most (59%) pregnant women with syphilis were in their 20s and the greatest 

number of cases was consistently among non-Hispanic blacks, averaging 49% of reported 

syphilis cases among pregnant women per year. Most (56%) pregnant women with syphilis 

were from the South (Table 1). Reported cases of syphilis among pregnant women increased 

in those aged 15–45 years, in every race and ethnicity group, and in every region during 

2012–2016. By age, the greatest increase in cases was seen in women aged 30–34 years 

(90%). By race and ethnicity, the greatest increase in cases was among Native Americans or 

Alaskan Natives (420%). By region, the greatest increase was seen in the West (292%) 

followed by the North (44%), the Midwest (35%), and the South (29%).

Combining data from 2012 to 2016, the overall prevalence of any reported risk factor was 

51% (4,997/9,883) (Table 2). Stated differently, 49% of pregnant women with syphilis did 

not report having any high-risk behaviors. The most commonly reported risk behaviors, in 

pregnant women with any stage of syphilis, were prior STD (43%) and more than one sex 

partner in the past 12 months (30%). When the analysis was restricted to pregnant women 

with early syphilis, representing women with a recent infection, the overall prevalence of 

any reported risk factor was slightly higher at 63% (2,434/3,850) (Table 3). These women 

reported the same risk behaviors most commonly, but again in higher proportions, with 50% 

reporting a prior STD and 38% reporting more than one sex partner. Of the specific drugs 

surveyed, the highest overall prevalence was for methamphetamine use in pregnant women 

with all stages (4.5%) and in pregnant women with early syphilis (6.3%).

For trends in reported risk behaviors over time, the proportion of pregnant women, with any 

stage of syphilis, reporting a prior STD increased (P<.001) as did the proportion of women 

reporting having sex with a known injection drug user (P<.001) and the proportion reporting 

having sex with a partner known to be a man who has sex with men (P=.0076) (Table 2). 

The proportion of pregnant women with syphilis reporting crack, cocaine, or heroin use in 

the past 12 months decreased or remained stable over time as did the proportion reporting 

having sex in exchange for drugs or money. The proportion reporting injection drug use was 

stable. Of the drugs surveyed, the largest increase was in methamphetamine use reported by 
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pregnant women with syphilis. From 2012 to 2016, the proportion reporting 

methamphetamine use more than doubled from 2.2% to 7.1% (P<.001).

DISCUSSION

Syphilis cases among pregnant women increased among all demographic groups from 2012 

to 2016. Of these cases, the proportion that was early syphilis also rose, which is concerning 

because these represent more recent infections with higher titers and a greater risk of 

mother-to-child transmission. Our data demonstrate that screening relying solely on 

behavioral risk factors would miss approximately half of pregnant women with any stage of 

syphilis and approximately one third of pregnant women with recently acquired syphilis.

These findings support current recommendations for universal syphilis screening at the first 

prenatal visit and indicate that it may be necessary to include population context when 

determining whether to implement repeat screening during pregnancy. The CDC and the 

American College of Obstetricians and Gynecologists both recommend repeat screening 

between 28 0/7 weeks and 32 0/7 weeks of estimated gestation and again at delivery for 

pregnant women in communities and populations with a high prevalence of syphilis.5 Health 

departments, particularly in areas with a high burden of female syphilis, should ensure that 

health care providers are aware of local syphilis prevalence and regulations for prenatal 

syphilis screening.

Although identification of risk behaviors may only detect less than half of the pregnant 

women with syphilis, women who do report risk factors, particularly drug use, likely require 

special attention and additional efforts to prevent congenital syphilis. Socioeconomic factors 

and risk behaviors such as drug use are intimately related and both have been shown to 

affect the uptake of prenatal care, which in turn affects timely syphilis screening and 

treatment.18,19 Moreover, even when these women are adequately screened and offered 

treatment, they likely remain at a higher risk for being lost to follow-up, for not receiving 

adequate treatment, and for having reinfection after treatment.

These data and this analysis have limitations. As a result of the lack of current data on the 

number of pregnancies in the United States, we were unable to calculate syphilis rates per 

100,000 pregnant women. Therefore, trend data or comparisons between demographic 

groups might be affected by changes in the pregnancy rates over time or differences in 

pregnancy rates in different demographic groups. We considered using the number of live 

births per year to calculate a ratio of pregnant women with syphilis per 1,000 live births. 

However, given that pregnancies complicated by maternal syphilis can result in miscarriage 

or stillbirth, these cases would not have been included in the denominator of live births. The 

sample we described included any pregnant woman with syphilis, regardless of pregnancy 

outcome. Moreover, the number of live births from 2012 to 2016 was relatively stable and 

did not fluctuate more than 1.5% over this time period.20 In addition, STD surveillance data 

have inherent limitations. Case-based surveillance data likely underestimate the true number 

of syphilitic infections among pregnant women in the country as a result of 

underascertainment and underreporting of syphilitic infections and pregnancy status. For 

instance, if all women with syphilis with unknown pregnancy status were pregnant, the 
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estimated number of pregnant women with syphilis in 2016 would be more than double our 

estimate (from 2,508 to 5,523); however, it is unlikely that all or most women with unknown 

pregnancy status were truly pregnant. It is possible that women with unknown pregnancy 

status are more likely to have risk factors, so exclusion from our analysis could 

underestimate prevalence of reported risk factors among pregnant women. Analysis of 

reported behavioral risk data is also limited given these data are collected in an interview 

format and the completion of the report form is performed at the interpretation and 

discretion of a local health officer. Moreover, the personal nature of some of the behavioral 

questions, along with a fear of legal repercussions including the possible loss of custody of 

children, may also contribute to underreporting of risk factors. Finally, our data did not 

include information about pregnancy outcome, and we were unable to link pregnant syphilis 

cases to reported congenital syphilis cases. Thus, we were not able to examine whether 

certain risk behaviors were associated with congenital syphilis or adverse pregnancy 

outcomes.

Despite these limitations, this study adds to the limited information on national trends in 

demographic data and reported behavioral risk factor data among pregnant women with 

syphilis. Through an increased awareness of the rising syphilis cases among pregnant 

women as well as these trend data, health care providers can be better informed to ensure 

they are following national guidelines and state policies for syphilis screening in pregnancy. 

Lastly, we hope that these data and the continued collection of surveillance data, including 

risk factors, may help guide the evolution of future public health interventions so they are 

tailored to the socioeconomic factors and behaviors of this population.
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Fig. 1. 
Reported cases of early and late latent syphilis among pregnant women. The increase in the 

proportion of cases that were early syphilis cases was statistically significant (P<.001).
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Table 3.

Reported Risk Factors Among Pregnant Women With Early Syphilis, 2012–2016 (n=3,850)

Reported Risk Factor* n/N*†
 (%)

Prior STD
‡ 1,524/3,021 (50.4)

Greater than 1 sex partner 1,317/3,436 (38.3)

Sex while intoxicated 628/3,215 (19.5)

Anonymous sex partner 337/3,193 (10.6)

Incarceration 304/3,212 (9.5)

Sex for drugs or money 154/3,245 (4.7)

Sex with persons known to inject drugs 132/3,047 (4.3)

HIV-positive
‡ 53/2,863 (1.9)

Sex with MSM 61/2,933 (2.1)

Methamphetamine use 192/3,052 (6.3)

Cocaine use 81/3,043 (2.7)

Crack use 47/3,038 (1.5)

Heroin use 63/3,044 (2.1)

Injection drug use 101/3,050 (3.3)

Nitrates or poppers use 13/3,010 (0.4)

Other drug use 481/3,053 (15.8)

Any risk factor
§ 2,434/3,850 (63.2)

STD, sexually transmitted disease; HIV, human immunodeficiency virus; MSM, men who have sex with men.

*
Timing of risk factors referred to the last 12 months before diagnosis of syphilis except: prior STD (lifetime risk); HIV-positive (documented or 

self-reported at the time of syphilis diagnosis).

†
Values are a sum of data from 2012 to 2016. Denominators vary because number missing or unknown (excluded) varies by risk factor.

‡
Timing of risk factors referred to the last 12 months before diagnosis of syphilis except: prior STD (lifetime risk); HIV-positive (documented or 

self-reported at the time of syphilis diagnosis).

§
Combines all risk factors.
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