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Abstract

Variation in Syphilis Among Men who Have Sex with Men and Women in the United States and
Association with Syphilis in Women
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Chair of the Supervisory Committee:
Matthew Golden

Department of Medicine

We aimed to evaluate the percentage of early syphilis (ES) cases in men who have sex
with men (MSM) occurring in behaviorally-bisexual men (MSMW) in the US; determine how
that percentage varies by race/ethnicity, region and over time; and to assess the relationship of
measures of MSMW syphilis with syphilis rates in women. We used linear mixed-effects
regression models to analyze aggregate 2013-2017 surveillance data from 16 US jurisdictions

with high syphilis morbidity.

Of all MSM ES cases, the mean percentage occurring in MSMW was stable over time at
11.5% but was higher in the South, and in Black men (P<0.01). The association between this
percentage and race/ethnicity differed by region. Rates of all-stage syphilis in women were
positively associated with the log number of MSMW cases per 100,000 men (P<0.01). Higher
levels of syphilis morbidity among MSMW were associated with higher rates in women, and
“bridging” may partially explain observed disparities. The interaction of race, region, and sex

behavior and its implications within the current syphilis epidemic merit renewed focus.



INTRODUCTION

Syphilis rates in the United States (US) and many other nations have been consistently
rising for almost 20 years and are now at their highest levels since 2000.' The contemporary
syphilis epidemic has primarily affected gay and bisexual men who have sex with men (MSM),
but occurs in the context of a longstanding, persistent epidemic that disproportionately affects
Blacks/African-Americans, including women in the South.! In recent years, syphilis rates have
increased dramatically in women, a change accompanied by a concurrent increase in congenital
syphilis cases,! leading to heightened emphasis on identifying and screening women and their
partners during pregnancy.*

Syphilis is highly associated with human immunodeficiency virus (HIV) acquisition,>*
and both infections disproportionately affect similar subpopulations, particularly MSM and
minority women.'”” Men who have sex with men and women (MSMW) have long been identified
as a potential “bridge” for HIV transmission to heterosexual women and other men.®” However,
defining the size of this potential bridge population and its role, if any, in linking MSM and
heterosexual epidemics of HIV and other sexually transmitted infections has proven difficult.
Studies conducted in the US, South America, Sub-Saharan Africa, Asia, and the United
Kingdom have reported that from 12 to 79% of MSM have had at least one female sex partner in
their lifetime.®!%!5 Using data from 28 HIV prevalence studies published between 1993 and
2012, Friedman et al. found the weighted mean of US MSM who were bisexually active in the
past year to be 33.8%.'® Additionally, bisexual behavior is often higher among Black and
Hispanic MSM compared to MSM of other race/ethnicity groups.'’-!° Disclosure of bisexual
behavior is variable in men who may not identify as gay or bisexual,!”-?*?! with some studies

finding Black men may be less likely to disclose than other groups.!®



Studies investigating the potential epidemiologic link between MSMW and other groups
are limited. A 2006 review of HIV surveillance records for college men in North Carolina found
that newly HIV-infected MSMW were more likely to be Black and were central nodes within
dense sexual networks that accounted for over 65% of HIV transmissions within student
communities.?? Phylogenetic analyses of US HIV surveillance data suggest that the epidemics in
MSM and among heterosexual women and women who inject drugs are linked, with a higher
percentage of cases among heterosexual Black women linked to MSM than among Whites.??
While few studies have suggested similar transmission dynamics may be occurring for syphilis

internationally,?*%

variance of bisexual behavior among MSM with syphilis and the association
of this variance with syphilis burden in women in the US has not been addressed.

We used population-level, US public health surveillance data to evaluate what percentage
of MSM early syphilis cases occurred among MSMW; how that percentage varied over time, and
between different racial/ethnic groups and different regions of the US; and the relationship
between measures of MSMW syphilis and syphilis rates in women. We hypothesized that
MSMW would comprise a larger percentage of syphilis cases in the South compared to other
regions, and among Black men compared to other race/ethnicity groups. We further hypothesized
that racial disparities in the percentage of MSMW with early syphilis would be greatest in the
South and areas with larger syphilis epidemics in MSMW would also have larger epidemics in
women.

METHODS

Sampling Frame
We used the 2017 Centers for Disease Control and Prevention (CDC) Sexually

Transmitted Disease (STD) Surveillance Report to create a diverse sample of US sites with high



syphilis morbidity. This report provides syphilis statistics for states and metropolitan statistical
areas (MSA) in groupings by stage: primary and secondary (P&S), early latent, late and late
latent, and congenital. To avoid combining counts with differing denominators, we opted to use
P&S syphilis measures (counts and rates of symptomatic syphilis) alone to compile the list of
eligible areas with high morbidity. First, we identified the 20 states with the highest P&S syphilis
rates both overall and in women in 2017 and narrowed this group to sites with at least 50 cases of
P&S syphilis in women in 2017. Second, we selected the 30 MSA with the highest rates of P&S
syphilis. To prevent inclusion of overlapping states and MSA, we included counties or cities
rather than states in our sample if the county or city contributed >50% of all syphilis cases to
their state in 2017, and the county or city health department was directly funded by the CDC to
receive STD prevention money (i.e. funding goes directly from the CDC to the county or city
health department without first going to the state department of health). We chose to selectively
include cities and counties rather than states since directly funded areas often manage STD
partner services somewhat independently from their state departments of health; consequently,
we believed that they would be more likely to have data on sex of sex partners. Finally, to meet
our objective of comparing estimates from Southern vs non-Southern areas, we added South
Carolina to achieve an equal number of sites from the South and outside the South.

Our sample included exceptions to the schema described above. First, because the state
department of health rules in Washington State required suppressing race/ethnicity-specific data
related to syphilis, we utilized case information from King County rather than Washington State.
Though King County is not directly funded by the CDC and had fewer than 50 P&S cases in
women for 2017, 65% of all P&S cases in the state of Washington occurred in King County

residents in 2017. Second, although we initially categorized Baltimore as meeting all of our



inclusion criteria, the area had fewer than 50 cases of P&S syphilis in women in 2017. We
elected to retain Baltimore in the sample despite this fact since we had already collected data and
inclusion of the city’s data allowed us to maintain a regional balance between participating areas.

We categorized each site into one of four regions — Northeast, Midwest, West, and South
—according to CDC criteria.! The final sample included: 11 jurisdictions in the South (Louisiana,
Georgia, Florida, North Carolina, Mississippi, Arkansas, Oklahoma, Alabama, Texas, South
Carolina, Baltimore) and 11 jurisdictions in the non-South (Nevada; Arizona; New York City;
Missouri; Oregon; King County, WA; Ohio; Los Angeles County, CA; San Francisco, CA;
Philadelphia, PA; Chicago, IL).
Power

Based on preliminary data collected from Florida, Seattle and North Carolina (data not
shown), we estimated that the percentage of the MSM population with early syphilis categorized
as MSMW in the South would be 12% vs 5% in the non-South. Assuming a coefficient of
variance of 50% between sites, and data from 22 sites contributing approximately 18,952 male
P&S syphilis cases in 2017 (harmonic mean of 395 and 517 in the South and non-South,
respectively), we estimated that our linear regression models would have 90.5% power (alpha =
0.05) to detect an absolute difference of 7% in the percentage of MSMW with early syphilis by
race/ethnicity and region.
Data Collection & Analysis

We collected site-specific, aggregate syphilis case counts by stage, gender,

race/ethnicity, and sex of sex partners (cisgender men only; using standard, CDC stage-specific
syphilis contact periods) for cases occurring from January 2013 through December 2017. When

available, we also collected data on whether cisgender men reported transgender partners and



whether surveillance data classified index syphilis cases as transgender; however, these data
were excluded from primary analyses due to low numbers per stratum overall. Thus, we
categorized cisgender case counts into groupings of early syphilis (primary, secondary or early
latent stages when syphilis is most likely to be transmitted to sex partners) and late syphilis (late
latent or unknown duration) for analyses. Two participating areas suppressed data for categories
with counts <6-10; data from these areas contributed to total case counts but were excluded from
race/ethnicity-specific analyses when data were unavailable. For descriptive analyses, we
calculated the percentages of men who have sex with women (MSW), men who have sex with
men exclusively (MSME), and MSMW with early syphilis (ES) using both the denominators of
total cases in men with known sex of sex partner and total cases in men overall with ES. For all
inferential analyses, we utilized linear mixed-effects models, with random effects for site, to
account for correlated data within sites. We calculated two measures of syphilis morbidity to use
as model variables. The first was the percentage of all MSMW ES cases occurring in MSM (a
measure of the relative frequency of MSMW syphilis compared to MSM syphilis) — calculated as
the number of cases of ES in MSMW divided by total ES cases in all MSM. For analyses using
this percentage as an outcome variable, we weighted linear models by total cases in MSM to
account for between-site variations in the denominator used to calculate these percentages. The
second morbidity measure was the number of ES cases in MSMW per 100,000 men in each area
per year (a measure of the absolute burden of MSMW syphilis in the population).

The first linear model evaluated the association between the independent variable of ES
case counts in MSMW and the dependent variable of syphilis rates in women using calculated
values for years 2013-2017 for each site. MSMW syphilis counts in this model were log

transformed to improve linearity of the relationship with the outcome. For these analyses, we



elected to use the rate of all-stage syphilis in women — not ES rates — as an outcome since a large
percentage of syphilis cases in women of reproductive age may be categorized as late latent or
unknown duration.?®?” The rate in women was calculated as the total number of syphilis cases in
women per 100,000 women in the general population within each area per year using estimates
from the US Census Bureau.?

Using race-specific [non-Hispanic (NH) Black, NH White, Hispanic] male population
estimates for the year 2017 obtained from US Census data®® as denominators, we also calculated
race-stratified measures of ES cases in MSMW per 100,000 men in each area (e.g. number of ES
cases in NH Black MSMW per 100,000 NH Black men in a given site) for comparative
evaluation. Complete race-specific population estimates to calculate these measures were not
readily attainable for each year, thus statistical analyses using race-specific measures of ES cases
per 100,000 men were only performed for the year 2017.

We used a second linear mixed-effects model, with random effects for site, to evaluate
the association of the percentage of ES cases among MSMW with race/ethnicity and/or region in
both bivariate and multivariate analysis, i.e. race/ethnicity as predictor variable adjusted for
region and vice-versa. We then evaluated whether the association between the percentage of
MSM ES cases among MSMW and region varied by race/ethnicity using interaction terms in the
regression models. All analyses were conducted using R version 3.5.1 (R Foundation for
Statistical Computing, 2018) and used an alpha level of 0.05 for statistical significance. The
project, which did not collect or analyze individual-level data, was determined not to be human
subject research and thus was exempt from review by the University of Washington’s

institutional review board.

RESULTS



Of the initial 22 sites offered participation, 16 (73%) provided data for 2013-2017.
Overall, 184,784 syphilis cases were reported for cisgender men across this period, of which
122,071 (66.1%) were ES and 62,713 (33.9%) were late latent or unknown duration. Sex of sex
partners for men was reported on average in 81.0% of all ES cases versus 58.4% of all late cases.
Of all cases for which sex of sex partner was known, the mean percentage of ES cases occurring
in MSME, MSW and MSMW across participating sites was 74.7% [standard deviation (SD):
10.7], 15.1% (SD: 7.12), and 9.4% (SD: 5.6), respectively. Table 1 presents the 2017 ES case
counts and percentages in men by site and sex partner classification. The mean percentage of
MSMW cases occurring in MSM was 11.5% for ES (Table 1) and 13.7% for late latent/unknown
duration syphilis in 2017 (Suppl. Table 3).

The overall mean percentage of MSMW ES cases occurring in MSM was highest in 2014
at 12.5% and stable in the remaining years at a mean of 11.1%. Though the percentage of
MSMW cases occurring in MSM did vary by region, with the highest percentage occurring in the
South (12.5%) and the lowest in the Northeast (3.2%), comparative estimates to the referent
South did not reach statistical significance (Table 2). This percentage was higher among NH
Black MSM (14.5%, referent), compared to Hispanic MSM (9.0%, P<0.01) and NH White MSM
(7.6%, P<0.01) when adjusted for region (Table 2). The observation that Black MSM compared
to MSM of other racial/ethnic groups more frequently reported female sex partners was
consistent across regions, but racial/ethnic variations for other regions were otherwise
inconsistent by region. Figure 1 depicts this relationship based on available data in 2017. In
addition to race/ethnicity and region each being independently associated with the percentage of
MSMW ES cases occurring in MSM for 2013-2017, the magnitude of association for this

percentage and race/ethnicity varied by region (P<0.01 for interaction) (Suppl. Figure 3).
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Like the percentage of MSMW cases occurring in MSM, the aggregated mean number of
ES cases in MSMW per 100,000 men for 2013-2017 varied by region, with 3.6 cases in the West
(P=0.29), 2.3 in the Midwest (P=0.24), 3.9 in the Northeast (P=0.52), and 5.6 in the South
(referent). In 2017, NH Black MSMW experienced a mean of 10.6 cases of ES per 100,000 NH
Black men (referent) in their respective sites, compared to 3.6 cases in Hispanic MSMW per
100,000 Hispanic men (P<0.01), and 1.6 cases in NH White MSMW per 100,000 NH White
men (P<0.01).

The majority of syphilis cases in women (57.6%) were diagnosed as late latent or
unknown duration infections, with early latent and P&S cases representing 25.6% and 16.8%,
respectively. The region-adjusted mean rate of all-stage syphilis per 100,000 women in 2013 was
10.1 and increased on average by 1.76 (P<0.01) annually through 2017. The greatest increases in
all-stage syphilis rates in women over this time occurred in the South and West (Suppl. Figure
4). We found that a 10% increase in the number of MSMW ES cases per 100,000 men in the
population was associated with an estimated mean increase in syphilis among women of 0.53 per
100,000 (P<0.01), whereas a doubling of the number of MSMW ES cases per 100,000 men was
associated with an estimated 3.84 per 100,000 higher mean rate of syphilis in women (Figure 2).

Thirteen of 16 (81.3%) sites provided transgender-specific data. Surveillance data
classified the stage as ES in 1762 (65.3%) cases among transgender persons and late
latent/unknown duration in 935 (34.7%) cases. Cisgender men with ES reported having
transgender sex partners in 1129 cases, while 235 men with late stage syphilis reported
transgender partners. The plurality of syphilis cases among transgender persons occurred in
Blacks (44.1%), followed by Hispanics (32.3%), Whites (6.9%), and persons classified as

Multiracial/other race (5.4%).
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DISCUSSION

We used aggregate US surveillance data to describe variation in the percentage of
MSMW syphilis cases occurring in MSM by race and region, and the association of syphilis in
MSMW with rates of infection in women. The overall mean percentage of MSMW ES cases
occurring in MSM was 11.5% and was highest for Black men and in the Southern US region. We
observed an association between a greater absolute burden of ES in MSMW and rates of overall
syphilis in women, a finding that is consistent with the hypothesis that syphilis epidemics in
these populations are epidemiologically linked.

Our finding that the percentage of MSM who are MSMW is higher in Black and Hispanic
MSM than in White MSM is consistent with some, but not all, prior reports.'® National 2017
HIV Behavioral Surveillance data indicate that 17.1% of Black MSM, 11.4% Hispanic MSM and
8.1% White MSM reported vaginal sex with female partners in the past year.?’ Using older
nationally-representative population survey data, Binson found that Black men reported bisexual
behavior more often than White, but not Hispanic men in the prior five years,'® while Jeffries
reported that Latino men were more likely than Black men to have both male and female
partners, even after adjusting for various confounders.’® Divergence in these reports may be a
result of variation in the makeup of the populations sampled and perhaps reflects how
respondents were questioned about their sexual behavior. This study included a population
designed to be representative of the contemporary US population with syphilis in high morbidity
areas and adds to evidence suggesting that bisexual behavior is more common among MSM of
color with syphilis.

We also observed that the percentage of MSMW ES cases occurring among MSM was

higher in the South compared to other regions of the US, suggesting that the specific
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environmental and sociocultural factors that influence sexual behavior in that region may affect
men from all race/ethnicity groups included in our data. The factors that shape bisexual behavior
are ill-defined; however, it is notable that national trends toward greater acceptance of LGBTQ
persons have not affected all regions or groups equally.! Disparities by region and race/ethnicity
remain prevalent, with lower levels of acceptance observed in the Southern US?'-3? and among
Blacks?*** — the region and population in which we found a larger percentage of MSM with
syphilis were MSMW.

We found that the number of MSMW ES cases per 100,000 men — a population-level
measure of the syphilis burden in MSMW — was associated with incidence rates of syphilis in
women. This finding is consistent with the conclusion that epidemics in these populations are
linked, and the disparate impact of syphilis in Black women may be a consequence of both the
greater racial homophily observed in sex partners?} and the relatively high percentage of Black
MSM who also have sex with women. Notwithstanding, our ecologic analysis is not definitive in
establishing a transmission link between these groups.

Data on linkages of STI epidemics in MSM and women are limited, and most studies
investigating sexual epidemiologic links between MSM and heterosexual populations have
focused on HIV. Behavioral studies have described MSMW, and their sexual behavior, drug use
patterns and partnerships,'®!729-3035 byt have not provided direct evidence on the role of MSMW
in HIV/STD transmission. However, an analysis of public health partner services data from
North Carolina showed a linkage of MSMW and HIV transmission networks that included
women,?? and phylogenetic analyses suggest that HIV epidemics in MSM and women are linked
— specifically, when compared to other groups a higher percentage of Black MSM and MSM in

the South can be linked to heterosexual women.?
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These data support the idea that bridging between the population occurs. How often this
occurs is less clear. We believe that the high rates of syphilis observed among MSM likely
contribute to the syphilis epidemic in women under some circumstances, but that epidemiologic
links between the populations are not completely or even consistently a primary explanation for
the persistence of syphilis among women in the US. The syphilis epidemic among primarily
heterosexual persons in the late 1980s was associated with the use of crack cocaine and occurred
in the absence of a concurrent epidemic in MSM.3¢ Moreover, the current heterosexual epidemic
in the US has been concentrated in California and the regional Southwest! — areas in which a
relatively low percentage of MSM ES syphilis cases occur in MSMW — suggesting that increased
rates in this region may be unrelated to the epidemic in MSM. Other factors, such as increasing
drug use among women and MSW, reported sex with persons who use drugs,*’ exchange sex and
homelessness*® may be greater contributors to the epidemic in some parts of the West.

This study has several limitations. First and most important, this was an ecologic study
and we are unable to draw definitive causal conclusions from the analyses. Second, we used
public health data, and information on cases’ sex of sex partner was based on field services
interviews and direct inquiries by public health staff. Insofar as these investigations, or factors
influencing self-reported sexual behavior, vary by region or between populations, these biases
could have affected our data and findings. In particular, the percentage of ES cases in men for
which data on sex of sex partner were missing varied, resulting in the exclusion of these cases
from analysis. Overall, several sites with fewer prevalent cases had more complete sex partner
data. While we attempted to statistically account for these inconsistencies by weighing
percentages on the total number of reported cases in MSM, it is possible that our results would

differ if these missing case counts were included in analyses. Third, classifications of
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race/ethnicity depend on both self-report and a combination of provider and laboratory reporting,
thus misclassification of race/ethnicity status in these data is possible. Fourth, not all sites
included in the initial sampling frame provided data, resulting in fewer total cases in the Midwest
and Northeast compared to other areas. Small, missing or censored values in the Northeast or
Midwest may have decreased our ability to detect stratum-level differences between regions.
However, we feel power remained adequate for our chosen analyses utilizing the number of
cases with available data. Fifth, though P&S syphilis rates are increasing rapidly among women
in California in recent years, we only included data from San Francisco and Los Angeles County.
Without including data from the state as a whole, it is plausible that the strength of association
was attenuated between syphilis rates in women and measures in MSMW in this area.
Epidemiologists have long considered the association between MSMW and heterosexual
populations for STD transmission.>?!?> We found that among MSM with syphilis, Black MSM
and MSM in the Southern US were more likely to report also having sex with women, and that a
higher number of MSMW ES cases per 100,000 men is associated with higher rates of syphilis in
women. These findings lend support to the hypothesis that sexual bridging between MSM and
women is a contributor to observed longstanding racial and regional disparities in the
epidemiology of syphilis. Efforts to control syphilis and eliminate racial and regional disparities
require a better understanding of the factors underlying differences in observed patterns of sexual

behavior and concerted efforts to address the burden of STD on diverse vulnerable populations.
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TABLE 1: Counts and Percentages of Early Syphilis Cases in Men by United States

Jurisdiction and Sex of Sex Partners, 2017

Total | Percent cases MSW, MSM, MSMW, Percent of
cases | with reported N (%)* N (%)* N (%)* MSMW cases
sex of sex in MSMP
partner

Arizona 1243 96.9 251 (20.8) 767 (63.7) 162 (13.4) 17.4
Baltimore 342 95.6 62 (19.0) 212 (64.8) 53 (16.2) 20.0
Chicago 1475 64.2 63 (6.7) 811 (85.6) 73 (7.7) 8.3
Florida 4726 95.9 703 (15.5) | 3005 (66.3) 823 (18.2) 21.5
Georgia 2488 52.1 186 (14.3) 1010 (77.9) 101 (7.8) 9.1
King County 646 96.4 20 (3.2) 575 (92.3) 28 (4.5) 4.6
Los Angeles 4077 88.3 350 (9.7) 3103 (86.1) 142 (3.9) 4.4
County

Mississippi 613 97.2 177 (29.7) 296 (49.7) 123 (20.6) 29.4
Missouri 773 85.6 178 (26.9) 437 (66.0) 47 (7.1) 9.7
Nevada 419 69.2 33 (11.4) 208 (71.7) 18 (6.2) 8.0
New York City | 4944 45.2 206 (9.2) 1900 (85.0) 89 (4.0) 4.5
North Carolina | 1652 90.0 320 (21.5) 1060 (71.3) 106 (7.1) 9.1
Oregon 511 81.6 81(19.4) 268 (64.3) 68 (16.3) 20.2
Philadelphia 884 91.1 146 (18.1) 617 (76.6) 42 (5.2) 6.4
San Francisco 1416 39.8 13 (2.3) 521 (92.4) 16 (2.8) 3.0
Texas 4746 84.0 734 (18.4) | 2856 (71.6) 397 (10.0) 12.2
Overall 30 996 79.5 3535 (15.4) | 17 685 (74.2) | 2284 (9.4) 11.5

Note. Counts and percentages are based upon index cases in cisgender men only. MSW (men who have sex with
women); MSM (men who have sex with men); MSMW (men who have sex with men and women)
¥Percent represents number of cases in men divided by total cases with available data on sex of sex partner(s)
®Percent represents number of MSMW cases divided by total MSM cases (MSM only + MSMW)




TABLE 2: Percentages of Early Syphilis Cases Among Men who Have Sex with Men
and Women by United States Region and Race/Ethnicity, 2013-2017

Unadjusted® Adjusted®
Mean Percent of p-value | Mean Percent of | p-value
MSMW cases MSMW cases
among MSM® among MSM®
Region
West 9.0 0.07 7.6 0.22
Midwest 7.9 0.13 5.0 0.18
Northeast 7.5 0.11 3.2 0.10
South 16.7 Ref. 12.5 Ref.
Race/Ethnicity
White NH 8.6 <0.01 7.6 <0.01
Hispanic 9.9 <0.01 9.0 <0.01
Multiracial/Other 10.2 <0.01 9.2 <0.01
Missing 10.2 <0.01 9.2 <0.01
Black NH 15.5 Ref. 14.5 Ref.

Note. MSM (men who have sex with men); MSMW (men who have sex with men and women); Ref. (referent group);
NH (Non-Hispanic)

aUnadjusted (base) models: univariate linear mixed model accounting for jurisdiction-level clustering and weighted by
total MSM counts

®Adjusted model: base model with addition of region and race/ethnicity as covariates

“Percent represents number of MSMW cases divided by total MSM cases (MSM only + MSMW) in each category
dJurisdictions in each region include: West (Arizona; Los Angeles County, CA; Nevada; Oregon; San Francisco, CA;
Seattle/King County, WA), Midwest (Chicago, IL; Missouri), Northeast (New York City, NY; Philadelphia, PA),
South (Baltimore, MD; Florida; Georgia; Mississippi; North Carolina; Texas)



Mean proportion of MSMW ES Cases of all MSM Cases

Figure 1. Relative Mean Proportions of Early Syphilis Cases in
Men who Have Sex with Men and Women by Race/Ethnicity & United States Region, 2017
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Note: ES: early syphilis; MSMW: men who have sex with men and women; MSM: men who have sex with men; CDC: Centers for Disease Control & Prevention; NH: Non-Hispanic
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Figure 2: Mixed Effects Regression of Syphilis Rates in Women on
Log-Transformed Early Syphilis Case Counts in Men who Have Sex with Men and Women
within High—Morbidity United States Jurisdictions, 2013-2017
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Note: MSMW: men who have sex with men and women, CDC: Centers for Disease Control and Prevention.

Random effects model accounts for jurisdiction level clustering.
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Supplemental TABLE 3: Counts and Percentages of Late Latent/Unknown Duration
Syphilis Cases in Men by United States Jurisdiction & Sex of Sex Partners, 2017

Total Percent cases MSW, MSM, MSMW, Percent of
cases with reported N (%)* N (%)* N (%)* MSMW cases
gender of sex in MSMP
partner
Arizona 578 68.5 120 (30.3) 225 (56.8) 44 (11.1) 16.4
Baltimore 129 94.6 49 (40.2) 58 (47.5) 15 (12.3) 20.5
Chicago 624 36.2 26 (11.5) 190 (84.1) 10 (4.4) 5.0
Florida 2602 89.7 633 (27.1) 1331 (57.1) 369 (15.8) 21.7
Georgia 1270 19.9 69 (27.3) 164 (64.8) 20 (7.9) 10.9
King County 154 84.4 28 (21.5) 98 (75.4) 4(3.1) 3.9
Los Angeles 1833 49.5 280 (30.8) 569 (62.7) 55 (6.1) 8.8
County
Mississippi 54 70.4 11 (28.9) 16 (42.1) 11 (28.9) 40.7
Missouri 279 66.7 52 (28.0) 119 (64.0) 15 (8.1) 11.2
Nevada 395 64.8 64 (25.0) 121 (47.3) 14 (5.5) 10.4
New York 2420 20.2 137 (28.1) 326 (66.8) 20 (4.1) 5.8
City
North 735 68.0 180 (36.0) 268 (53.6) 52 (10.4) 16.2
Carolina
Oregon 212 75.9 65 (40.4) 71 (44.1) 25 (15.5) 26.0
Philadelphia 154 41.6 22 (34.4) 40 (62.5) ¢ ¢
San 206 1.5 ¢ ¢ 0 (N/A) N/A
Francisco
Texas 4346 73.2 918 (28.8) 1963 (61.7) 302 (9.5) 13.3
Overall 15991 57.8 2656 (31.6) | 5560 (57.7) 956 (9.5) 14.0

Note. Counts and percentages are based upon index cases in cisgender men only. MSW (men who have sex with
women); MSM (men who have sex with men); MSMW (men who have sex with men and women); N/A: unable to

calculate

¥Percent represents number of cases in men divided by total cases with available data on sex of sex partner(s)
®Percent represents number of MSMW cases divided by total MSM cases (MSM only + MSMW)
‘Data suppressed due to small cell or subpopulation size




Supplemental Figure 3: Predicted Proportions of Early Syphilis Cases in MSMW Occurring in MSM
by Race/Ethnicity and Region, 2013-2017
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Supplemental Figure 4: Predicted Rates of All-Stage Syphilis Rates in Women by Region, 2013-2017
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