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OBJECTIVE: To describe syphilis treatment status and prenatal care among people with syphilis
during pregnancy to identify missed opportunities for preventing congenital syphilis.

METHODS: Six jurisdictions that participated in SET-NET (Surveillance for Emerging Threats
to Pregnant People and Infants Network) conducted enhanced surveillance among people with
syphilis during pregnancy based on case investigations, medical records, and linkage of laboratory
data with vital records. Unadjusted risk ratios (RRs) were used to compare demographic and
clinical characteristics by syphilis stage (primary, secondary, or early latent vs late latent or
unknown) and treatment status during pregnancy (adequate per the Centers for Disease Control
and Prevention’s “Sexually Transmitted Infections Treatment Guidelines, 2021” vs inadequate or
not treated) and by prenatal care (timely: at least 30 days before pregnancy outcome; nontimely:
less than 30 days before pregnancy outcome; and no prenatal care).

RESULTS: As of September 15, 2023, of 1,476 people with syphilis during pregnancy, 855
(57.9%) were adequately treated and 621 (42.1%) were inadequately treated or not treated. Eighty-
two percent of the cohort received timely prenatal care. Although those with nontimely or no
prenatal care were more likely to receive inadequate or no treatment (RR 2.50, 95% Cl, 2.17-2.88
and RR 2.73, 95% ClI, 2.47-3.02, respectively), 32.1% of those with timely prenatal care were
inadequately or not treated. Those with reported substance use or a history of homelessness were
nearly twice as likely to receive inadequate or no treatment (RR 2.04, 95% Cl, 1.82-2.28 and RR
1.83, 95% CI, 1.58-2.13, respectively).

CONCLUSION: In this surveillance cohort, people without timely prenatal care had the highest
risk for syphilis treatment inadequacy; however, almost a third of people who received timely
prenatal care were not adequately treated. These findings underscore gaps in syphilis screening
and treatment for pregnant people, especially those experiencing substance use and homelessness,
and the need for systems-based interventions, such as treatment outside of traditional prenatal care
settings.

Syphilis is a sexually transmitted infection (STI) that, if left untreated, causes substantial
morbidity and pregnancy-specific problems such as stillbirth, preterm birth, low birth
weight, and fetal hydrops, anemia, and hepatosplenomegaly.1* Congenital syphilis cases
reported to the Centers for Disease Control and Prevention (CDC) doubled from 1,325 in
2018 to 2,875 in 2021.° This, in combination with rising rates of syphilis in all segments of
the population, prompted the declaration of a syphilis epidemic.

Congenital syphilis is preventable with timely identification and treatment before or early
during pregnancy, which also prevents long-term health sequelae for the pregnant person
with syphilis.3 Syphilis screening is universally recommended during the first prenatal care
visit and is mandated in most states in the United States, and typically requires both non-
treponemal and treponemal tests.”~% Repeat screening in the third trimester and at delivery
is additionally recommended where syphilis prevalence is high or with high individual risk
for syphilis.8-9 For people without optimal prenatal care, syphilis screenings and treatments
should be performed at the time of pregnancy testing if follow-up is uncertain.!

As of October 2023, benzathine penicillin G is the only medication recommended for
treatment of syphilis during pregnancy given its demonstrated efficacy and safety in treating
both the pregnant person and fetus.® However, there is concern for lack of identification
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and treatment of syphilis during pregnancy, despite available therapy given the rise in cases
nationally. A 2023 study of nationally reported congenital syphilis cases found that 51%
were attributed to inadequate treatment despite a timely diagnosis during pregnancy, and
37% were attributed to a nontimely testing.10 The objective of this analysis is to examine
missed opportunities for congenital syphilis prevention by describing characteristics of
people with syphilis during pregnancy that are associated with the lack of complete
treatment during pregnancy.

METHODS

SET-NET (Surveillance for Emerging Threats to Pregnant People and Infants Network),

in collaboration with the CDC and state and local health departments, is a longitudinal,
pregnant person—infant linked surveillance program designed to identify exposures to
infections during pregnancy and monitor pregnant person and infant outcomes.11 As of
September 2023, six participating jurisdictions (Arizona, Georgia, Michigan, New Jersey,
New York State, and Washington) submitted enhanced surveillance data on syphilis during
pregnancy to the CDC based on case investigations, medical records, and linkage of
laboratory surveillance with vital records. Arizona’s surveillance included Maricopa, Pima,
and Yuma Counties, representing 80% of the state’s births; surveillance in all other
jurisdictions was statewide.

Pregnant people were included if they 1) met the Council of State and Territorial
Epidemiologists’ case definition for syphilis (all stages) at any point during pregnancy or
had a stillborn or liveborn neonate with syphilis or a child who met the 2018 Council of
State and Territorial Epidemiologists’ case definition for probable or confirmed congenital
syphilis,12 2) had a reported surveillance stage (primary, secondary, or early latent; late
latent or unknown), and 3) had a reported pregnancy outcome and a pregnancy outcome date
that occurred between January 1, 2018, and December 31, 2021. Arizona and New Jersey
reported data from 2018-2021, Georgia from 2018-2019, Michigan from 2020-2021, New
York State from 2018 and 2020-2021, and Washington from 2018-2020. Pregnant people
reported as being in the “Other” surveillance stage were grouped with late latent or unknown
stages, based on CDC surveillance guidance.13

Surveillance stages were grouped by treatment recommendations such that those diagnosed
with primary, secondary, or early latent syphilis were grouped together and those

diagnosed with late latent or unknown syphilis were similarly grouped together. Adeguate
treatment status was defined by the CDC’s “Sexually Transmitted Infections Treatment
Guidelines, 2021 (2021 STI Treatment Guidelines) and syphilis stage: for people diagnosed
with primary, secondary, or early latent syphilis, at least one dose (2.4 million units
intramuscularly) of benzathine penicillin G initiated at least 30 days before the pregnancy
outcome; for people diagnosed with late latent or unknown stages, at least three (2.4 million
units intramuscularly) doses of benzathine penicillin G dosed 5 to 9 days apart, with the
initial dose initiated at least 30 days before pregnancy outcome.® Guidance in both the 2015
and 2021 CDC STI Treatment Guidelines indicates doses should be no more than 9 days
apart for pregnant people, without a lower bound of days for the treatment interval.%:14 This
analysis implemented a lower bound of 5 days between doses to be classified as adequate
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treatment for the multidose benzathine penicillin G regimen. For people with neurosyphilis,
adequate treatment was defined as aqueous crystalline penicillin G (a form of benzathine
penicillin G) administered as 3—4 million units intravenously every 4 hours or a continuous
infusion for 10-14 days for a total of 18-24 million units.®

For people with multiple categories of inadequate treatment, a primary reason was assigned
using a prioritization hierarchy: 1) treatment other than benzathine penicillin G, 2) treatment
initiated less than 30 days before pregnancy outcome, 3) receipt of fewer than three doses
(for late latent or unknown syphilis only), and 4) doses outside of the recommended dosing
interval (for late latent or unknown syphilis only; Appendices 1 and 2, available online

at http://links.lww.com/AOG/D643). People who received treatment after the pregnancy
outcome and people with no treatment data reported were categorized as no treatment during
pregnancy. Antibiotic doses were included if they were administered at any time from the
date of the last menstrual period through one day before the pregnancy outcome; for people
diagnosed with late latent or unknown syphilis, doses received up to 18 days before the

last menstrual period were included, with the assumption that two doses occurred before
pregnancy and dosing intervals were met.

Prenatal care was characterized by the number of prenatal care visits and the timing of

the prenatal care relative to the pregnancy outcome. The timing of prenatal care was
categorized as: timely (at least one prenatal care visit at least 30 days before pregnancy
outcome); nontimely (prenatal care initiated less than 30 days before pregnancy outcome),
and none (no prenatal care documented).1> Demographic characteristics, including social
determinants of health, and clinical characteristics were described by treatment status
(adequate vs inadequate or no treatment), syphilis stage, and timeliness of prenatal care.
Race and ethnicity were included as a proxy for lived experiences that may include

systemic racism and implicit bias influencing health care access and management and do not
reflect physiologic differences in these heterogenous groups.18 The categories for inadequate
treatment were reported, as well as the number of benzathine penicillin G doses received
overall and by prenatal care status.

Unadjusted associations between clinical characteristics and treatment status were assessed
using modified Poisson regression to obtain unadjusted risk ratios (RRs), 95% Cls, and P
values. Models that assessed the association between demographics and treatment status
(adequate vs inadequate vs no treatment) are shown in Appendix 3, available online at http://
links.lww.com/AOG/D643. Given the current role of prenatal care visits as the main setting
for administration of syphilis treatment® and to assess additional opportunities for treatment,
demographic and clinical characteristics were stratified by prenatal care and treatment status.
Statistical significance was set a priori at A<.05. All analyses were conducted using SAS

9.4 and R 4.1.2 statistical software. This activity was deemed as public health surveillance
and exempt from IRB review; it has been reviewed by the CDC and conducted consistent
with applicable federal law and policy (45 C.ER. part 46.102(1)(2), 42 U.S.C. Sect. 241(d),; 5
U.S.C. Sect. 5524).
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As of September 15, 2023, six jurisdictions reported 1,833 people with syphilis during
pregnancy to SET-NET, and 1,476 (80.5%) of these met inclusion criteria (Fig. 1). The
median age was 27 years, and 88.0% lived in medium-large metropolitan areas (Table 1).
The majority (82.2%) received timely prenatal care, 5.1% had nontimely prenatal care, and
12.7% had no prenatal care. One in five pregnant people reported substance use during
pregnancy. Additionally, 8.5% reported a history of incarceration, and 11.7% reported a
history of homelessness. Overall, 40.8% of pregnant people in this cohort were diagnosed
with primary, secondary, or early latent syphilis, and 59.2% were diagnosed with late latent
or unknown syphilis.

Just more than half of the cohort was adequately treated for syphilis during pregnancy
(Table 1). Of the characteristics analyzed, prenatal care was most strongly associated with
treatment status; compared with pregnant people who received timely prenatal care, those
with nontimely or no reported prenatal care were approximately three times more likely to
be inadequately treated or not treated. Several social determinants of health were associated
with treatment status. Inadequate treatment or no treatment was associated with a lack

of health insurance, self-pay status, or reported other insurance type (RR 1.99, 95% ClI,
1.48-2.67), compared with those with private health insurance. Inadequate treatment or

no treatment was also associated with a history of incarceration (RR 1.37, 95% ClI, 1.11-
1.69), a history of homelessness (RR 1.83, 95% CI, 1.58-2.13), and reported substance

use during pregnancy (RR 2.04, 95% ClI, 1.82-2.28). The receipt of medications for opioid
use disorder (MOUD) was also associated with inadequate treatment or no treatment (RR
1.61, 95% CI, 1.34-1.93). Additionally, a preghancy outcome before 35 weeks of gestation
was associated with inadequately treated or not treated syphilis (RR 2.08, 95% Cl, 1.87-
2.31). Differences between adequate treatment and inadequate treatment groups were similar
to differences between adequate treatment and no treatment groups (Appendix 3, http://
links.lww.com/AOG/D643).

The proportion of pregnant people who received adequate treatment for syphilis was similar
across surveillance stage groups, despite differences in the number of doses: the percentage
of people adequately treated was 59.5% among those diagnosed with primary, secondary,

or early latent syphilis and was 56.9% among those diagnosed with late latent or unknown
syphilis. The percentage of people inadequately treated (excluding untreated people) was
15.0% among those diagnosed with primary, secondary, or early latent syphilis (90/602) and
was 19.8% among those diagnosed with late latent or unknown syphilis (173/874; Appendix
3, http://links.lww.com/AOG/D643). Among those with primary, secondary, or early latent
syphilis who received inadequate treatment (n=90), the most common type of inadequate
treatment was receiving an initial dose less than 30 days before the pregnancy outcome
(97.8%; Fig. 1). Among those with late latent or unknown syphilis who received inadequate
treatment (n=173), the most common type of inadequate treatment was receiving fewer than
three doses (61.8%), followed by receiving doses more than 9 days apart (45.7%), and
receiving an initial dose less than 30 days before the pregnancy outcome (43.4%; Fig. 1).
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Prenatal care timing was available for 1,391 (94.2%) pregnant people (Table 2). Statistical
testing was not performed for analyses stratified by prenatal care timing due to small cell
sizes. Most pregnant people with reported timely prenatal care were diagnosed between
2017 and 2019 (56.6%); the majority of those with nontimely prenatal care (55.9%) and
without prenatal care (74.8%) were diagnosed between 2020 and 2021. Among those
without prenatal care, histories of incarceration (26.5%) and homelessness (47.5%) and
reported substance use (63.4%) were common, and 11.6% received MOUD. In contrast,
among those with timely prenatal care, histories of incarceration (6.8%) and homelessness
(6.4%), reported substance use (12.8%), and MOUD receipt (4.6%) were less common.
Diagnosis of syphilis during the first trimester decreased from 42.1% among those receiving
timely prenatal care to 36.8% those receiving nontimely prenatal care and 9.5% among those
with no prenatal care.

Among pregnant people who received timely prenatal care (n=1,143), 32.1% did not
receive adequate treatment, 17.3% received inadequate treatment, and 14.8% did not receive
treatment during pregnancy. The most common reasons for inadequate treatment among
those with timely prenatal care were treatment initiation less than 30 days before pregnancy
outcome (57.0%, despite receiving timely prenatal care), receiving fewer than three doses
for those diagnosed with late latent or unknown syphilis (39.4%), and receiving doses more
than 9 days apart (31.3%; data not shown). The median (interquartile range) time from
testing to treatment was 9 days (5-19 days) overall and 7 days (2-18 days) for people who
received inadequate treatment. Substance use was prevalent among people with inadequate
treatment (20.2%) and no treatment (21.9%).

More than half of the people with timely prenatal care and no treatment (n=169) were
diagnosed with primary, secondary, or early latent syphilis (59.8%). The timing of first
syphilis testing was known for 82.8% of those not receiving syphilis treatment; of those,
25.0% were first tested for syphilis during the first or second trimester, and 46.4% were

not tested for syphilis until delivery (ie, date of the pregnancy outcome). Among those with
timely prenatal care, the pregnancy outcome occurred before 35 weeks of gestation for 6.1%
of those with adequate treatment, 14.6% of those with inadequate treatment, and 17.2% of
those with no treatment.

Among those with nontimely prenatal care (n=71), 19.7% were adequately treated, 42.3%
had inadequate treatment (0% not benzathine penicillin G, 86.7% less than 30 days before
preghancy outcome, 23.2% outside recommended window of 5-9 days), and 38.0% were not
treated during pregnancy. The pregnancy outcome occurred before 35 weeks of gestation

for 32.4% of those with nontimely prenatal care. Among those without prenatal care
(n=177), 12.4% received adequate treatment, 15.8% received inadequate treatment (14.3%
not benzathine penicillin G, 78.6% less than 30 days before pregnancy outcome, 42.9%
fewer than three doses), and 71.8% were not treated. Of those with known timing of positive
testing, a third had their first positive syphilis test during the first or second trimester, and
one-fourth of these people (14/55) received adequate treatment. Nineteen (11.6%) people
who did not receive prenatal care received MOUD during their pregnancies; none of these
people received adequate syphilis treatment. Forty-four percent of people without reported
prenatal care had a pregnancy outcome before 35 weeks of gestation.
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DISCUSSION

Despite recommendations for screening and treatment during pregnancy, 32.1% of people
with timely prenatal care were not adequately treated for syphilis, including 14.8% who

did not receive any treatment. Inadequate treatment was most frequently related to prenatal
care initiation less than 30 days before pregnancy outcome. Findings from this analysis are
consistent with previous literature on missed opportunities for congenital syphilis prevention
and evaluating structural barriers to accessing prenatal care and preventing congenital
Syphi|is_5,15,l7—19

Treatment less than 30 days before pregnancy outcome might relate to patient-specific
barriers and lack of awareness among clinicians about the need for immediate benzathine
penicillin G treatment after diagnosis. Patient counseling at the time of testing or
coordination with health departments might address these issues and create opportunities

to educate and plan for future benzathine penicillin G doses, if indicated. Overall, 17.8%

of pregnant people received prenatal care too late to receive adequate treatment or did not
receive treatment at all, and recommendations for screening at first prenatal care visit would
not reach these individuals. Furthermore, 15% experienced a pregnancy outcome before 35
weeks of gestation, shortening the window to commence adequate treatment.

These findings support recent CDC proposals to perform recommended syphilis screening
during pregnancy outside of traditional prenatal care, including in emergency rooms,
substance use treatment facilities, carceral settings, and homeless shelters.10 Given
challenges with accessing care across the United States—especially among people
experiencing homelessness, incarceration, or substance use disorder—broader availability of
rapid testing (ie, point of care) with immediate treatment is critical. Additionally, systems-
based solutions, such as the use of pregnancy laboratory panels in other encounters and
employing electronic health record notifications when syphilis testing or treatment are
needed.

The findings in this report highlight that syphilis testing and treatment is already likely
occurring outside of traditional prenatal care. Among pregnant people with nontimely or
no prenatal care, 35.9% had an initial positive syphilis test during the first or second
trimester. Among those without prenatal care, more than a quarter still received some
syphilis treatment, indicating that clinicians and public health professionals are already
facilitating testing and treating outside of traditional prenatal care. More work is needed
to bolster these efforts as testing and treating exclusively during prenatal care is no longer
acceptable.20

Seventy-five percent of pregnant people without prenatal care and who were diagnosed
between 2020 and 2021 (ie, the start of the coronavirus disease 2019 [COVID-19]
pandemic) were not treated. The COVID-19 pandemic led to shifts to telemedicine models,
changes in resource allocation, and patient hesitancy around face-to-face care, all of which
likely contributed to less treatment adequacy.?1:22

Clinical factors might also have contributed to inadequate treatment. These include syphilis
testing and treatment recommendations that are difficult to interpret and implement,
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diagnostic algorithms including two-step testing, test turnaround time, the need for
intramuscular injections, multidose regimens with defined dosing intervals for late latent

or unknown syphilis, and inadequate partner treatment options. Additionally, clinicians often
lack the time and administrative support for rapid communication of results, facilitation

of expedited treatment, and communicating with health departments.17-19 The intermittent
U.S. shortages of benzathine penicillin G also play a role in inadequate treatment?23;
moreover, these data suggest that multiple doses of benzathine penicillin G were given

to those diagnosed with primary, secondary, or early latent syphilis (ie, more doses than

the minimum recommended by the CDC’s 2021 STI Treatment Guidelines®), potentially
exacerbating shortages.

This analysis has several limitations. First, the data are from six U.S. jurisdictions;
observed patterns might differ from other areas. Furthermore, data are aggregated across
four surveillance years (2018-2021), with jurisdictions reporting data from differing years.
National STI treatment guidelines evolved during the surveillance period, and the optimal
minimum dosing interval for pregnant people diagnosed with late latent or unknown
syphilis remains unclear.14 Statutory mandates dictating screening during pregnancy vary
across jurisdictions, and implementation might have led to increased timeliness of case
finding in some jurisdictions.”-22 Data on the location of testing and treatment were not
available and would help inform interventions. Possible syphilis reinfection could not be
assessed, potentially biasing the results toward third trimester testing and treatment. Finally,
certain characteristics (eg, histories of incarceration or homelessness, receipt of MOUD,
and substance use) had low numbers and high levels of missingness, which might produce
unstable estimates. These characteristics and other unmeasured social determinants of health
might be stigmatizing and could reflect reporting bias, resulting in misclassification, and
attenuating their observed associations with treatment status.

Although timely prenatal care remains an important opportunity for treating people with
syphilis during pregnancy and preventing congenital syphilis, additional solutions are
needed to address persistent missed opportunities. Research and development are needed
around syphilis testing and treatment, especially highly sensitive and specific rapid tests,
and oral treatment options during pregnancy. Effective interventions will require innovative
partnerships between public health, patient advocacy groups, prenatal care clinicians, and
clinicians outside of traditional prenatal care.
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Reported to SET-NET

(n=1,833) Excluded (n=357)*
- Did not meet SET-NET
5 inclusion criteria: 339
g No reported surveillance
pt stage: 15
% Unknown preghancy
= outcome: 210
= Unknown pregnancy

Tcluded outcome date: 190

(n=1,476)

I
(0}
g
g Recommended for one Recommended for three
s dose of PenG (n=602) doses of PenG (n=874)
= Primary: 59 Late latent: 694
g Secondary: 129 Unknown: 156
2 Early latent: 414 Other: 24
y y N
o Adequate Inadequate (n=90)* Not treated Adequate Inadequate (n=173)* Not treated
ko] (n=358) Not PenG doses: 6 (n=154) (n=497) Not PenG doses: 7 (n=204)
42 Initial dose <30 days Initial dose <30 days
o before pregnancy before pregnancy
é outcome: 88 outcome: 75
2 Received <3 doses: 107
5 Doses >9 days apart: 79
Doses <5 days apart: 15
= 4
3 Adequate (n=358) Inadequate (n=90) 0 doses
§ 1 dose: 142 O doses: 4 (n=154) Adequate (n=497) Inadequate (n=173) 0 doses
1%} 2 doses: 55 1 dose: 59 3 doses: 426 O doses: 5 (n=204)
I3 3 doses: 138 2 doses: 16 >3 doses: 71 1-2 doses: 102
ﬁ >3 doses: 23 3 doses: 11 3 doses: 49
[a] >3 doses: 17
Fig. 1.

Flowchart of people with syphilis during pregnancy reported to SET-NET (Surveillance
for Emerging Threats to Pregnant People and Infants Network) as of September 15, 2023.
Surveillance stage, treatment status, and number of benzathine penicillin G (PenG) doses
received are reported. *Not mutually exclusive. T Doses are defined as doses of PenG or

aqueous crystalline penicillin G (as treatment for neurosyphilis) received during pregnancy.
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