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Abstract

Background: From 2012 to 2014, rates of congenital syphilis increased in Louisiana and 

Florida. We evaluated the effectiveness of early (first or second) and third trimester syphilis 

screening for the prevention of congenital syphilis in these high-morbidity states.

Methods: Reported syphilis cases among pregnant women in Louisiana and Florida during 

January 1, 2013, to December 31, 2014, were reviewed for documented screening for syphilis in 

the first 2 trimesters and third trimester. Pregnant women with syphilis were linked to congenital 

syphilis records and stratified by whether the pregnancy led to a reported congenital syphilis case.

Results: Seven hundred ten pregnant women with syphilis in Louisiana and Florida were linked 

to 155 congenital syphilis cases. Three hundred seventy (52%) pregnant women with syphilis were 

staged as early syphilis (n = 270) or high-titer late or unknown duration-latent syphilis (n = 100), 

and 109 (70% of the total) were linked to congenital syphilis cases. Screening in the first 2 

trimesters identified 513 pregnant women who tested positive for syphilis, and 470 (92%) potential 

congenital syphilis were averted. One hundred nine pregnant women tested positive for syphilis in 

the third trimester, and 85 (78%) had babies without congenital syphilis. During their pregnancy, 

85 (12%) women tested negative at least once, and 55 (65%) had babies with congenital syphilis. 

Thirty-nine women had no reported syphilis screening 30 days or longer before delivery.

Conclusions: Screening for syphilis both early and in the third trimester prevented many 

pregnant women with syphilis from having a baby with congenital syphilis. Preventing all 

congenital syphilis would likely require preventing all syphilis among women.

Congenital syphilis (CS) is a sentinel event suggesting failure of the public health and health 

care systems. The consequences may be severe. Untreated syphilis during pregnancy can 

lead to fetal or infant death in up to 40% of cases.1,2 Rates of CS had been declining for 

most of the 1990s and 2000s, but began to increase after 2012, reaching 11.6 reported cases 
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per 100,000 live births in 2014, the highest rate since 2001.2–3 Between 2012 and 2014, 

rates of CS increased in Louisiana (LA) (from 52.7 to 73.4 cases per 100,000 live births) and 

Florida (FL) (from 17.4 to 22.1 cases per 100,000 live births).3,4

The United States Preventative Services Task Force and the Centers for Disease Control and 

Prevention (CDC) recommend screening pregnant women for syphilis during their first 

prenatal visit. Screening again in the third trimester is promoted for women at increased risk 

for acquiring syphilis.5,6 Florida Administrative Code states that practitioners should test 

pregnant women for syphilis at initial examination for each pregnancy and at 28 to 32 weeks 

gestation.7 Louisiana passed similar rules and regulations for syphilis testing among 

pregnant women in June 2014.8

Despite United States Preventative Services Task Force and CDC recommendations and 

state-level legislation, failure to screen at first visit and failure to rescreen early in the third 

trimester of pregnancy are major contributors to the rising rates of CS in the United States.
9–11 The benefit of third-trimester screening is highly dependent on the local incidence of 

syphilis among women.12,13 Even in areas where third-trimester screening is recommended 

it has been often been implemented at low rates. One study in Miami found that only 11% of 

women were being rescreened in the third trimester and another study from Texas found 

only 5 of 31 providers were routinely screening twice during pregnancy.14,15

Many studies of CS focus on describing pregnancies that led to CS, and do not describe 

pregnancies where screening and treatment prevented CS.9–11 One study among pregnant 

women with reactive nontreponemal tests (including those who were previously treated) 

found that earlier access to prenatal care and increasing prenatal visits decreased the odds 

that the pregnancy would result in a CS case.16 Another study compared infected pregnant 

women who did or did not complete treatment, but it did not report on success preventing 

CS.17 Appropriate treatment of pregnant women with syphilis has been found to be 98% 

effective in preventing CS.18,19 Assessing maternal syphilis cases that did and did not lead to 

CS can help determine the impact of screening and appropriate timely treatment on 

preventing cases of CS.

The aims of this investigation were to describe maternal and CS in 2 high-morbidity state 

programs, elucidate the effects of interventions, and identify opportunities for prevention of 

CS.

MATERIALS AND METHODS

In LA and FL, all women of child-bearing age who have syphilis are assigned for further 

investigation to determine if the women are pregnant. Pregnancy can be determined by 

reviewing laboratory reports, provider reports, but was most often identified during 

interviews by disease intervention specialists. Women were classified as pregnant, not 

pregnant, or unknown pregnancy status.

We reviewed records from all women classified as pregnant who were reported to have 

syphilis in LA and FL between January 1, 2013, and December 31,2014. Deidentified data 

were extracted from each state’s sexually transmitted disease (STD) surveillance system, 
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Patient Reporting Investigation Surveillance Manager (PRISM). All data submitted to 

PRISM are part of routine STD surveillance activities. The CDC determined this project was 

research that does not involve identifiable human subjects.

Birth outcomes for the women were determined by linking to records of their infants who 

had been assessed for possible CS as defined by the Council of State and Territorial 

Epidemiologists (CSTE).20 Pregnant women diagnosed with syphilis were stratified into 2 

groups: the CS group and the non-CS group, based on whether or not their infants met the 

CSTE surveillance case definition for CS. Three pregnant women and their infants from LA 

were excluded because there was conflicting information related to the case definition. 

Maternal-to-CS case ratios were calculated using the total number of maternal cases in a 

given category divided by the number of CS cases in the same category.

Case management and disease investigation records within PRISM from each pregnant 

woman with syphilis were examined to determine the stage of syphilis.20 Primary, 

secondary, and early-latent syphilis cases were considered to be “early syphilis” infections 

that were likely to have been acquired within the preceding year. Late or unknown duration-

latent syphilis was a latent infection without sufficient information to be staged as early 

syphilis, so it was considered likely to have been acquired more than 1 year before 

diagnosis.

Additional variables extracted for each maternal syphilis case included: mother’s age in 

years, race and ethnicity, maximum rapid plasma reagin (RPR) titer associated with the 

reported case, human immunodeficiency virus status, self-reported drug use, syphilis 

screening history, treatment status of the mother (for her stage of syphilis), and self-reported 

prior history of STDs. Race and ethnicity were extracted directly from each state’s PRISM 

system, and categorized in 4 groups: white non-Hispanic, black non-Hispanic, Hispanic or 

Latino, and other or unknown. The maximum RPR titer for each woman for the current 

episode of syphilis was categorized as high titer (≥1:32), medium titer (from 1:4 through 

1:16), or low titer (≤1:2). Records in FL were reviewed to identify women born outside of 

the United States (this variable was not captured in LA). Screening history was based on 

syphilis test results reported within PRISM. To determine when in the course of the 

pregnancy screening occurred, sample collection dates were compared with the estimated 

due dates (EDD), or delivery date when the EDD was not available. Screening was 

considered to be in the first 2 trimesters if the mother was tested in the first 27 weeks of 

pregnancy (≥91 days from EDD). Third-trimester screening was after 27 weeks of 

pregnancy (<91 days from EDD) but also 30 days or longer before delivery. Testing less than 

30 days before delivery was not considered to be third-trimester screening because treatment 

less than 30 days before delivery is not be considered sufficient to prevent all cases of CS 

and their infants would meet the CSTE case definition.

RESULTS

From January 1, 2013, to December 31, 2014, there were 562,569 live births (127,470 in LA 

and 435,099 in FL).21,22 A total of 3,497 syphilis cases among women (LA 1,558 and FL 

1,939) were reported during January 1, 2013, to December 31, 2014. Pregnancy status was 
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reported for 2621 (75%) female syphilis cases (LA, 870 of 1558 [56%] and FL, 1751 of 

1939 [90%]), and 710 syphilis infections during pregnancy were reported (LA, 304 and FL, 

406) (Table 1). Two women were infected twice and were each counted twice. Among 

women with syphilis, 20.3% were known to be pregnant (LA, 19.5% and FL, 20.9%). One 

hundred fifty-five (22%) of them were linked to CS cases, with 72 reported in LA and 83 

reported in FL, including 5 stillbirths (1 in LA and 4 in FL) and 5 infants that were born 

alive and then died (2 in LA and 3 in FL). Thus, for every 4.6 pregnant women with syphilis, 

there was 1 case of CS (4.2 for LA and 4.8 for FL).

In both jurisdictions, African Americans accounted for the majority of maternal syphilis 

infections (68%) and maternal syphilis cases that resulted in CS (72%). These percentages 

were higher in LA at 88% for both maternal infections and for maternal cases that resulted 

in a congenital case. A higher percentage of pregnant women with syphilis were Hispanic in 

FL (20%) compared to LA (3%). Thirty percent of births in Florida are to foreign-born 

women23 and nearly one third of all pregnant women with syphilis in FL were foreign-born 

(a variable not collected in LA’s PRISM system). About 38% (n = 270) of pregnant women 

with syphilis had early syphilis (8 had primary, 54 had secondary, and 208 had early latent). 

Half (n = 79) of the CS cases were linked to women with early syphilis. Another 20% (n = 

31) of CS cases were linked to pregnant women with high-titer late latent syphilis (RPR titer 

≥ 1:32) which suggests that the women were recently infected. The remaining 30% (n = 45) 

of CS cases were linked to pregnant women with medium- or low-titer late latent syphilis. 

Babies were more likely to have CS iftheir mothers had high titers (69 of 167, 41.3%) than if 

they had medium or low titers (84 of 380 [22.1%], P = 0.001.

During 2013 to 2014, 555 potential CS cases were prevented (78% of potential cases which 

could have resulted from 710 syphilis infections among pregnant women) by appropriately 

treating pregnant women who had syphilis (232, 76% in LA and 323, 80% in FL) (Fig. 1).

Early screening for syphilis in the first 2 trimesters occurred for 589 (83%) of all maternal 

syphilis cases. Of these, 513 (87%) tested positive for syphilis at this screening, and after 

timely and appropriate treatment, 470 (92% of those testing positive in the first 2 trimesters) 

avoided CS. Treatment of syphilis detected during the first 2 trimesters was equally effective 

in preventing CS for women with early syphilis (140 of 152,92%) and women with late or 

unknown duration syphilis (310 of 343, 90%).

Third-trimester screening for syphilis was reported for 41 (33%) women who had tested 

negative in the first 2 trimesters and 82 (67%) who did not have a prior reported syphilis test 

for a total of 123 tests. Of those 123 tests, 109 (89%) tested positive at the third trimester 

screen and 85 (78%) of them delivered babies who did not have CS. Of 710 maternal 

syphilis cases 39 (5%) had no reported syphilis testing during pregnancy that was at least 30 

days before delivery. Eighty-five women tested negative at least once during pregnancy, and 

55 (65%) of them had babies with CS (6 + 5 + 35 + 9 in Fig. 1).

One difference between LA and FL was the success in preventing CS cases by screening for 

the first time in the third trimester; medical providers in LA prevented 64% (27 of 42) and 
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FL prevented 90% (28 of 31). Many of the cases in LA had been tested at the end of the 

third trimester and were not treated 30 days or longer before delivery.

In total, 41 (26%) infants with CS were reported as having one or more of the following 

outcomes: laboratory confirmation of Treponema pallidum by dark field microscopy (n = 1), 

stillbirth (n = 5), signs and symptoms consistent with CS (n = 4), abnormal long-bone x-rays 

(n = 11), or abnormal cerebral spinal fluid (CSF) findings (n = 26) including elevated protein 

(n = 19) or pleocytosis, greater than 15 white blood cells per mm3 (n = 9).

Nearly 30% of all CS cases were among pregnant women who tested positive in the first 2 

trimesters. These cases were not prevented for a variety of reasons including: pregnant 

women who refused treatment (n = 4), had insufficient treatment for late or unknown 

duration syphilis (n = 13), were reinfected during pregnancy (n = 13), or infants who met the 

CS surveillance case definition despite appropriate treatment of their mother (n = 8). Nearly 

50% of the reported CS cases were the result of 1 of 1 scenarios: (1) pregnant women who 

had no recorded syphilis testing (usually they had no prenatal care) [n = 39] and (2) pregnant 

women that tested negative for syphilis in the first 2 trimesters, and were not rescreened 

early in the third trimester (n = 35) (Table 2). Lastly, 27 cases of CS were identified among 

pregnant women screened for the first time in the third trimester. Most of these were either 

mothers who tested negative and then seroconverted at or around delivery (n = 9) or pregnant 

women who were not treated at least 30 days before delivery (n = 9). Among the 14 women 

who tested negative in the third trimester and then seroconverted at or around delivery, none 

had a previous history of syphilis.

Ultimately, 579 (82%) pregnant women with syphilis received sufficient treatment at least 

once during their pregnancy. Of these, 555 (96%) did not result in a case of CS. Among the 

24 (4%) women who were sufficiently treated and still had a baby with CS, 15 had serologic 

test results that suggested reinfection during pregnancy and 9 were adequately treated and 

still had infants that met the case definition. Among these 9 women: 6 had late or unknown 

duration syphilis and 3 had early latent syphilis; 8 had nontreponemal titers of 1:32 or 

greater and one had a titer of 1:16; the first positive test for syphilis was in the second 

trimester or later for 7; and their infants met the case definition by having either elevated 

CSF white blood cells or protein without another known cause (n = 6), abnormal long bone 

x-rays consistent with CS (n = 2), or a reactive CSF Venereal Disease Research Laboratory 

test (n = 1).

DISCUSSION

Most potential cases of CS were prevented in LA and FL by prenatal screening, case 

management, and timely treatment. The majority of pregnant women with syphilis had early 

or late or unknown duration-latent syphilis with a high titer (≥ 1:32 RPR), suggesting that 

without treatment their newborns would be infected. The likelihood of vertical transmission 

in early syphilis is nearly 100%.10,24 Early screening, rescreening, and timely appropriate 

treatment of maternal syphilis cases is instrumental in preventing CS9,15,17,25

Matthias et al. Page 5

Sex Transm Dis. Author manuscript; available in PMC 2018 October 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Our results demonstrate that CS cases were prevented chiefly by screening pregnant women 

during the first 2 trimesters and effectively treating women who tested positive. It is clear 

that appropriate intervention in the first 2 trimesters of pregnancy can prevent most cases of 

CS in infants in LA and FL. Other studies have shown that screening and timely treatment 

for maternal syphilis not only prevents CS cases but also represents a positive return on 

investment from a cost or benefit perspective.26–29

Screening for syphilis among women in the third trimester prevented fewer CS cases, but is 

worthwhile in these high-morbidity areas. Moreover, it was still fairly effective because most 

of the infected pregnant women that were screened and treated early in the third trimester 

had babies that did not have CS. Models suggest universal third-trimester screening for 

syphilis in the United States would not be economically beneficial in areas with low 

morbidity.12 However, in high-morbidity areas where third-trimester testing is cost-effective 

and required by law, it is often underused.14,16,28 Given the high levels of morbidity, 

continuing to recommend and promote third-trimester screening in LA and FL could prevent 

additional CS cases and be economically viable.12,25

Some pregnant women with syphilis delivered babies with CS despite screening regulations 

requiring early and third-trimester screening for pregnant women. Small numbers of women 

were: never screened for syphilis at least 30 days before delivery; tested negative in the first 

2 trimesters and were not rescreened; or developed syphilis after testing negative in the third 

trimester. As we demonstrate here, prior studies have consistently found some CS cases 

related to lack of prenatal care, imperfect screening or treatment, and infections that occur 

near delivery.9–11,14,15,29 Eliminating CS requires timely detection and treatment of syphilis 

in pregnant women, prevention of unintended pregnancies in women at risk of syphilis and, 

ultimately, the prevention of syphilis among women and their partners.25,30

Although timely treatment for syphilis in pregnancy is highly effective for preventing CS, 

this study identified 9 potential treatment failures. Previous studies found treatment failure 

was more likely when women had secondary syphilis, high-titer nontreponemal tests, or a 

short interval from treatment to delivery.18,19,31 Our small number of potential treatment 

failures were identified among pregnant women with early latent and late or unknown 

duration syphilis and nearly all had high-titer RPRs. Additional studies with larger numbers 

are needed to further elucidate the possible causes of treatment failures.

Our analysis suffers from many of the same difficulties that accompany studies using passive 

public health surveillance, including potential missing or incomplete data from patients or 

providers on some reported cases.3,10,14,27 Our data did not include sufficient detail to allow 

us to identify among women with no reported syphilis if they had received no prenatal care 

or were not screened despite prenatal visits. Differences in prevalence of syphilis, access to 

health care, public health services, and other social determinants of health that impact CS 

may limit the generalizability of this analysis to other areas. In addition, changes to LA rules 

and regulations regarding testing of pregnant women for syphilis throughout the course of 

their pregnancy were implemented during the study period. This may be why some mothers 

with syphilis were not being rescreened in the third trimester, but the data from FL and other 
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studies also demonstrate missed opportunities for third-trimester screening among providers.
11,14,15

Pregnancy status ascertainment for women with syphilis enables appropriate public health 

action to prevent CS and was missing for many women in LA. However, each state had a 

similar proportion of female syphilis cases that were identified as pregnant, so it is likely 

that pregnancy status was reported more often when women were pregnant than when they 

were not. An improvement in pregnancy status ascertainment by these programs could 

assess the validity of this assumption. When looking at the most severe outcome of CS, 

stillbirths and miscarriages, we do not expect to have underreporting of these outcomes 

among pregnant women diagnosed with syphilis during their pregnancy. However, among 

pregnant women with stillbirths, testing for syphilis may be underused and therefore, CS 

stillbirths may be underreported. Throughout most of the analysis, LA and FL were very 

similar. However, 1 major difference between programs was in the racial and ethnic 

demographics of maternal syphilis cases. Much of this difference is likely due to difference 

in each state’s demographics, but foreign-born pregnant women diagnosed with syphilis, 

especially those arriving in FL during their pregnancy, may provide additional challenges in 

CS case prevention. Thus, understanding which populations within an area are at greatest 

risk for acquiring syphilis can aid in developing and implementing interventions.11,15,16

This analysis highlights the ability to prevent many cases of CS and the difficulty in 

preventing all of them. Most CS can be prevented by the coordinated efforts of clinicians 

and public health programs to ensure appropriate screening, timely treatment, partner 

treatment, and appropriate evaluation and treatment for the infants.3,9,10,14,24,27–31 

Eliminating all CS will require prevention of syphilis in all women.
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Figure 1. 
Documented syphilis screening during pregnancy for 710 syphilis infections among 

pregnant women in Louisiana and Florida, 2013–2014 and whether the case resulted in a CS 

case.
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