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Abstract

We analyzed syphilis case notifications in reproductive age women during 2013-2022. Late/
unknown duration syphilis grew faster after 2020 (45.8% versus 17.9% annual growth pre-2020).
Increased screening, inaccurate staging, delayed diagnosis, or increased incidence following
clinical and partner services gaps during 2020 may contribute to rises in late/funknown duration
cases.

Short summary:

Syphilis case rates in women of reproductive age continue to rise at an increasing pace, with a
significant increase in late/unknown duration cases after 2020.
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Introduction

The syphilis epidemic among women in the United States continues to expand; the rate

of primary and secondary (P&S) syphilis among women of reproductive age (WRA)
increased over 800% during 2013-2022, paralleling increases in congenital syphilis. Public
health efforts often concentrate on P&S syphilis cases; however, unknown duration or late
syphilis accounts for over half of cases among WRA.1 A recent report from King County,
Washington described sharp increases in unknown duration or late syphilis rates among
women.2 National and regional trends in syphilis case rates by stage among WRA have

not been fully described. We examined trends in national syphilis case notifications among
WRA during 2013-2022, to understand trends in syphilis by region and assess differences in
trends by reported syphilis stage.
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Materials and Methods

Results

We analyzed acquired syphilis case notifications (hereafter “syphilis cases™) for WRA (cases
with a current sex of female and aged 15-44 years) submitted to CDC via the National
Notifiable Diseases Surveillance System for the period of 2013-2022, from all 50 U.S. states
and the District of Columbia. We calculated case rates by syphilis stage (P&S, early non-
primary non-secondary [ENPNS], and unknown duration or late), and stratified rates by U.S.
census region (Supplementary Figure 2). As California contributed over half of all cases in
the West, we conducted a sensitivity analysis examining the effect of California on trends in
the West. We conducted joinpoint regression to describe periods with statistically significant
(p<0.05) differences in annual percent change (APC) in case rates. Joinpoint regression was
conducted in Joinpoint Regression Program, Version 5.0.2, using the weighted Bayesian
Information Criterion (MIC) method, which selects a best fit model while minimizing the
number of joinpoints. We pre-specified a maximum of three joinpoints, minimum of one
observation between joinpoints, and minimum of two observations from final joinpoint to
end of the data, to avoid overfitting*.3 All other analyses were conducted in R version

4.4.0. 4 Case rates are reported per 100,000 persons. This study used data routinely collected
by public health surveillance and was therefore not subject to institutional review board
approval for human subjects’ protection. Data were collected during 2013 to 2023 and
analyzed in 2024.

There were 213,366 cases of syphilis reported among WRA between 2013-2022; over half
(55%) were reported during 2020-2022. Median age was 25 years (interquartile range 20—
35 years). The South (47%) and West (31%) accounted for most cases. Half (51.0%) of
cases were unknown duration or late stage. The proportion that were reported as pregnant
decreased slightly over the period (21.1% in 2013 to 19.3% in 2022).

Case rates of all stages of syphilis (total syphilis) among WRA increased from 12.5 in 2013
to 78.0 in 2022. Joinpoint regression revealed a change in trend in growth rate of total
syphilis among WRA after 2020. Total syphilis case rates among WRA showed slower
growth during 2013-2020 (20.6% APC, 95% confidence interval [CI] 10.6%-23.8%),
followed by a period of faster growth during 2021-2022 (37.0% APC, 95% CI 26.4%-—
45.4%). Unknown duration or late syphilis case rates followed a similar pattern with rates
increasing from 7.1 to 41.7 during 2013-2022, with initial slower growth during 2013-2020
(17.9% APC; 95% ClI: 6.5%-22.1%) followed by faster growth during 2021-2022 (45.8%
APC; 95% CI: 29.4%-58.4%). In contrast, joinpoint regression did not show a change in
trend for P&S and ENPNS syphilis case rates during 2013-2022. P&S syphilis case rates
increased steadily from 2.1 to 19.1, (29.2% APC, 95% CI 27.4%-32.2%), and ENPNS
syphilis case rates increased steadily from 3.3 to 17.2 (20.8% APC, 95% CI 19.6%-22.6%).
(Figure 1)

*More information on joinpoint regression is available at: Joinpoint Regression Program (cancer.gov).
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Regional trends were similar to national trends for total syphilis case rates in the Northeast,
Midwest, and South, with faster growth after 2020 (supplementary Figure 1). Unknown
duration or late syphilis case rates also showed faster growth after 2020 in the Northeast
and South and after 2019 in the Midwest, with APCs exceeding 45% per year in these
regions (supplementary Figure 1 and Table 1). In the South and Midwest, P&S syphilis
case rates grew faster after 2017, preceding increases in growth rate for unknown duration
or late syphilis. P&S syphilis case rates grew steadily in the Northeast during 2013-2022.
ENPNS syphilis case rates in the Midwest also had faster growth after 2017, but the trend in
ENPNS syphilis case rates did not meaningfully change during 2013-2022 in the Northeast
and South (supplementary Figure 1 and supplementary Table 1).

In contrast, in the West, the rate of growth for total syphilis case rates declined from initial
faster growth (36.4% APC) during 2013-2018 to slower growth (23.8% APC) during 2019—
2022. There was no change in trend for unknown duration or late syphilis case rates in the
West (30.0% APC throughout 2013-2022). Both P&S and ENPNS syphilis case rates in the
West showed slower growth after 2018 (supplementary Figure 1). In a sensitivity analysis
removing California cases, unknown duration or late syphilis case rates in the West grew
faster after 2016, several years earlier than in other regions. All other stages of syphilis had a
steady, high rate of growth throughout the period. In California, all stages of syphilis showed
significantly slower growth after 2019-2020 (supplementary Table 1).

Discussion

Syphilis is expanding rapidly among WRA. Unknown duration or late syphilis case rates

in WRA nationally increased sharply after 2020, in contrast to an ongoing steady rate of
growth for P&S and ENPNS syphilis. Our results are consistent with previous findings
from King County, Washington 2, and suggest that the increase in unknown duration or late
syphilis is part of a broad national trend. Growth rates for unknown duration or late syphilis
increased sharply in the Northeast, Midwest, and South after 2020, outpacing the rate of
growth of early stages of syphilis. In Western states (excluding California) increased growth
rate of unknown duration or late syphilis began in 2016, years before the other regions.

In California, all stages of syphilis experienced large declines in annual growth rate after
2019-2020. Reductions in growth in syphilis in California may demonstrate the impact of
prevention efforts targeting WRA. By 2018, many jurisdictions in California had adopted
expanded prenatal syphilis screening; California also prioritized syphilis cases among WRA
for partner services.®

A number of factors may explain the sharp rise in unknown duration or late syphilis rates.
Increased screening may contribute to higher case rates, but screening alone is unlikely to
explain the large increases seen in our data. Guidance on expanded syphilis screening is
relatively new.8:” Furthermore, seroprevalence studies among blood donors show increasing
syphilis prevalence among women during 2020-2022, which is unlikely to be impacted by
screening rates.8 A true increase in late stage syphilis among WRA after 2020 may stem
from missed diagnosis of early syphilis services during the COVID-19 pandemic due to lack
of timely case finding and treatment, reductions in partner services, and gaps in in-person
STI services .Alternatively, recently acquired, transmissible cases of syphilis in women may
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have been more frequently staged as unknown duration or late syphilis in recent years. WRA
undergoing syphilis testing often do not have a history of syphilis testing, making it harder
to differentiate recent acquisition from late stage syphilis. Clinicians may miss syphilitic
lesions in women and may not be aware of how to obtain prior serologic test results or

how to interpret these results.1? Reassignment of disease intervention specialists during

the COVID-19 pandemic and ongoing reductions in partner services, which play a critical
role in surveillance staging, may have contributed to more inaccurate syphilis staging after
2020.13 Although not possible using case notification data alone, future analyses will be
important to understand the factors underlying increases in unknown duration or late stage
case rates.

Historically, surveillance and partner services have focused on early stages of syphilis,
particularly P&S syphilis, as these cases represent higher transmission risk. However,

P&S syphilis represents a minority of syphilis cases among WRA. Nationally, the rise in
unknown duration or late stage syphilis cases has outpaced other syphilis stages. Public
health departments can continue to support syphilis screening among WRA and their sex
partners by educating providers and communities on screening recommendations, supporting
testing across all healthcare settings, and offering low-barrier testing.1415 To ensure newly
detected syphilis cases in WRA are accurately staged to guide treatment, follow-up, and
partner services interventions, providers should conduct detailed histories and thorough
physical exams, including careful skin, oral, and pelvic exams for lesions..18 Given low
comfort with syphilis diagnosis and management among non-STI specialists, ongoing
education efforts are needed.? To manage rising case volumes, health departments can
implement automated review of syphilis serologies to reduce case investigation time and
allow staff to focus on other tasks.1” When managing limited resources, health departments
may consider first prioritizing all cases of syphilis in WRA for follow-up and partner
services interventions, given the importance of identifying and treating syphilis in WRA to
prevent congenital syphilis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Joinpoint regression for (A) total, (B) primary and secondary, (C) early non-primary non-
secondary, and (D) late or unknown duration syphilis case rates, United States (50 states and
District of Columbia), 2013-2022
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