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Abstract

Background: Seventeen years into a sustained epidemic, early syphilis (ES) rates in San
Francisco (SF) are continuing to increase and the demographics of the affected population are
changing. We provide a historical overview of ES in SF among men who have sex with men
(MSM) and describe trends in the epidemiology and disease investigation outcomes.

Methods: We examined data from the SF Department of Public Health’s patient-based registry of
integrated STD surveillance, clinical, and field investigation data to describe demographic and
behavioral characteristics of ES cases, as well as outcomes of syphilis partner services (PS). X2
Tests were performed to examine categorical differences across periods. Analysis of variance was
used to examine differences in continuous variables.

Results: In 2016, 1095 ES cases were reported among males in SF, a 219% increase from the
343 cases identified 10 years ago. Between 1996-1999 and 2010-2016, an increasing proportion
of ES cases were among MSM younger than 25 years, nonwhite, and HIV negative (< 0.05). A
decreasing proportion of ES cases were assigned for PS, among whom a smaller proportion of
reported sex partners were identified by name, resulting in an overall decline in the proportion of
cases who had at least one named partner treated as a result of PS (Disease Intervention Rate)
from 30.5 in 2000-2004 to 14.8 in 2010-2016.

Conclusions: Syphilis case rates continue to increase in SF and the epidemic is expanding
beyond a core population. Additional resources and innovative prevention approaches are needed
to reduce the burden of syphilis among MSM.

In 1981, more than 2000 early syphilis (ES) cases were reported in San Francisco (SF),
resulting in the highest rate for any US city.! By 1998, when approximately 90% of persons
living with AIDS in SF were men who had sex with men (MSM), more than 17,000 men had
died of AIDS.2 The decreased size of the at-risk population and a shift in sexual norms due
to the threat of HIV led to declining syphilis rates; in 1997, only 41 ES cases were reported.3
Similar decreases seen across the United States, both in MSM and in heterosexual
populations, led to a nationwide syphilis elimination plan.* However, by the early 2000s,
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syphilis rates began climbing nationally and in SF, and the epidemic became concentrated
among MSM.>6

Locating and treating sexual partners, a disease investigation process known as partner
notification or partner services (PS), has been a core component of syphilis control activities
since the 1940s.” Despite efforts to evaluate outcomes of this work,8? its contribution to
syphilis prevention remains unclear. Furthermore, the work of partner notification has grown
more challenging. Methamphetamine usel0-12 has led to higher numbers of sex partners.
Meeting partners through the Internet in the 2000s, and more recently, geosocial networking
applications (apps) have led to an increase in partners for whom there is no retrievable
locating information and fewer common physical spaces, such as bathhouses, where people
meet (and can relocate) partners.13-1% Qutdated technology and tools for disease
investigation,®16 increasingly interconnected sexual networks,” and declining rates of
condom usel8 are also likely contributing to ongoing increases in syphilis morbidity in
MSM.19'20

As the syphilis epidemic continues to expand locally and nationally, we examined data
maintained for syphilis surveillance and PS in SF to inform prevention strategies.

MATERIALS AND METHODS

Data Sources

The sexually transmitted disease (STD) program of the SF Department of Public Health
(SFDPH) uses an integrated database (ISCHTR) to maintain STD case reports, manage and
record work of disease investigation specialists (DIS), record STD test results from SFDPH
laboratories, and document clinical encounters from the city’s single municipal STD clinic,
SF City Clinic (SFCC). ISCHTR is a patient-based registry implemented in 1996 by
program staff.

Most syphilis cases are identified through laboratory reports of reactive serologic tests,
which are supplemented by investigation and provider reports to inform disease staging,
following national surveillance case definitions.2! Early syphilis includes symptomatic and
asymptomatic stages of disease within 12 months of exposure. Multiple tests within 30 days
for the same patient are counted as a single case.

Only aggregate, annual syphilis case totals by disease stage are available for 1955 to 1983.
Limited demographic data, including age and sex, as well as STD testing and treatment data
for SFCC visits, are available beginning in 1984. Additional demographics (e.g., race/
ethnicity), diagnosing provider, sex of sex partners, and HIV status were incorporated into
ISCHTR beginning in 1996. Complete data-entry into ISCHTR from DIS work, including
detailed partner data, began in 1999.

Since 1997, all syphilis serologies identified by the 2 laboratories serving SFDPH outpatient
clinics and public hospitals are imported into ISCHTR, including nonreportable nonreactive
serologies that could inform disease staging.
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The conversion to an SFCC electronic medical record in 2010 expands the available
information that enriches ISCHTR data. The SFCC electronic medical record includes sex of
sex partners and total sex partners in the past 3 months by sex and type of sex (e.g., receptive
or insertive anal sex).

PS Data and Outcomes

Partner Services seeks to interview ES cases and elicit partners with whom the case had
sexual contact during the critical period (CP), defined as the time during which the case was
likely exposed to syphilis until receiving treatment. Cases are asked about the number of
male and female partners they had in the past year and during the CP. Of the total CP
partners, cases are asked to provide names and locating information for “named partners,” to
contact them regarding their need for testing and treatment. Since 2004, cases are also asked
about the number of partners for whom they have locating information but decline to provide
it (i.e., “partners refused to name”). The number of “unidentifiable partners” is the
calculated difference between the total number of partners and the sum of the numbers of
named partners and partners refused to name.

Some cases reported very large numbers of total partners. To reduce the influence of these
cases on the mean and proportion of partners, the total number of partners was considered
missing where the reported total exceeded 300 partners. Where the number of CP partners
was missing but the number of partners in the past 12 months was recorded, the 12-month
totals were used for the CP totals.

Cases are asked to identify the venues where they meet any sex partners, as well as for each
named partner. Venues are categorized into types including bar/club, Internet, and apps.
Cases are also asked about any substance use in the prior 12 months and the date and result
of their last HIV test. Since mid-2014, HIV-negative cases are asked about their use of
preexposure prophylaxis (PrEP) to prevent HIV.

The Centers for Disease Control and Prevention has defined process and disease intervention
indicators to measure PS outcomes. We applied select measures with minor modifications to
the definitions. The interview rate is defined as the proportion of total ES cases assigned for

PS that was interviewed. The treatment rate is the total number of named partners treated as

a case of syphilis or prophylactically treated, divided by the total number of named partners

assigned for follow-up. The disease intervention rate is the proportion of total ES cases with

at least one named partner who was treated.

Data Definitions

The integration of multiple data sources in ISCHTR allows for information on reported
cases to be completed or updated when relevant clinical, testing, or investigation data are
entered into ISCHTR.

Cases are classified as MSM if they identify as gay or bisexual or if they indicate any male
sex partners or anal sex at any time before their syphilis diagnosis. HIV status is based on
self-reported or SFCC-based test results, and any positive HIV test result from the enhanced
HIV/AIDS Reporting System recorded in ISCHTR as part of systematic reporting from, and
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routine data matches with, the SFDPH HIV Surveillance Program (in support of HIV PS
conducted by the same DIS team conducting syphilis PS).

Syphilis stage is determined from testing history, findings and exposures reported by the
diagnosing provider, and symptoms and exposures reported by cases. The diagnosing
provider is the provider who ordered the syphilis test or reported the case.

We describe trends in the epidemiology of ES in SF from 1955 through 2016. Although
SFDPH has estimated the MSM population in SF, estimates are not available for the
complete period of analysis; therefore, we report cases without rates. Because of the
changing quality of data over time, for 1955 to 1996, we describe annual totals of syphilis
cases by stage and sex, and the corresponding ratio of male-to-female cases. For cases
reported since 1996, we analyzed additional demographics and other characteristics of ES
among MSM, including age, race/ethnicity, diagnosing provider, syphilis history, and sexual
and drug using practices. Analysis of partner data and disease investigation outcomes is
limited to cases since 2000.

Data reported in the tables are categorized into 4 relatively equivalent periods (1996-1999,
2000-2004, 2005-2009, and 2010-2016) for ease of comparison. Figures display data by
year, beginning when the data displayed were consistently reported.

XZ Tests were performed to examine categorical differences in outcomes and in patient
demographics over time. Analysis of variance was used to examine differences in continuous
variables.

Syphilis case and investigation data collection are a public health surveillance activity.
Analysis of these data is routinely conducted for nonresearch program evaluation; the results
inform the design and delivery of PS in SF.

Epidemiology of Syphilis in SF, 1955-2016

Early syphilis cases in SF began increasing rapidly in 1967 and reached a peak of more than
2000 cases in both 1981 and 1982 (Fig. 1). Cases then fell as the AIDS epidemic began, but
began increasing again in 1999, fluctuating until 2007. Cases increased almost annually
since then, surpassing 1000 reported cases in 2013 and reaching 1145 cases in 2016.

Although cases by sex are not available before 1984, the increasing rates in the late 1960s
until 1982 were likely following the same trends seen in the United States; in 1967-1979 in
the United States, a 2-fold increase in the male-to-female case-ratio and a 32% increase in
males with syphilis reporting a male sex partner reflected an increasing burden of syphilis
among gay men.22 Female cases declined in parallel with male cases in the 1980s. Since
case totals began rising in 1999, males have accounted for nearly all new reports of syphilis,
reflected in the rise in the male-to-female ratio from 10 in 1999 to 180 in 2004 (Fig. 2).
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From 2009 to 2016, the number of ES cases increased among females by 222% (from 9 to
29) and among males by 118% (from 503 to 1095).

In 2005-2009, 55 neurosyphilis cases were reported, increasing to 74 in 2010-2016. No
congenital syphilis cases were reported from 2010 through 2014, but 3 congenital syphilis
cases were identified in 2015-2016.

Since 1999, more than 75% of male ES cases in SF have been among MSM. The remainder
of analyses focus on ES MSM cases.

ES Among MSM in SF, 1996 to 2016

Between 1996-1999 and 2010-2016, the proportion of primary syphilis cases among MSM
remained consistent. The proportion of secondary syphilis decreased from 57.4% in the
earliest period to 28.8% in 2010-2016; conversely, early latent syphilis cases increased from
22.8% in 1996-1999 to 50.7% in 2010-2016 (Table 1).

Although most ES cases among MSM have been white, the proportion decreased
significantly over time (P < 0.05; Table 1), from 64% in 2000 to 55% in 2016 (Fig. 3). Since
2000, an increasing proportion of ES MSM cases were those 25 years or younger (£ < 0.05),
despite an increase in mean age of cases (P < 0.05), from 35.8 years in 1996-1999 to 40.6
years in 2010-2016 (Table 1).

Since 2001, more than half of MSM with ES are HIV positive. However, the proportion of
ES MSM cases who are HIV positive is decreasing (P < 0.05), from 69% in 2012 to 55% in
2016 (Fig. 4).

The proportion of ES MSM cases with a history of syphilis has increased. Although only
7.9% of cases in 1996-1998 (and none in 1999) had been previously diagnosed with
syphilis, in 2010-2016, 41.2% of MSM with ES had been diagnosed previously as having
syphilis; 26.8% had been diagnosed within the past 3 years (Table 1). The proportion of ES
cases that were diagnosed at SFCC decreased from 45.5% in 1996-1999 to 20.4% in 2010-
2016 (Table 1). At the same time, an increasing proportion of cases were diagnosed at
Magnet (19.0% in 2010-2016), a gay men’s community center, and health clinic; 43.6%
were diagnosed in private medical provider settings.

Sexual Health Behaviors of ES MSM Cases in SF, 2000 to 2016

The average number of reported male partners during the CP declined from 13.5 in 2000—
2004 to 11.1 in 2010-2016 (Table 1).

Places to meet sex partners reported by ES MSM cases have changed since 2000 (Fig. 5).
Use of Internet web sites and chat rooms for meeting partners increased from 23% of cases
in 2000 to 53% in 2008, but decreased to 29% in 2016. Reported use of apps increased from
1.4% of cases in 2010 (when apps became publically available) to 45% of cases in 2016.

The proportion of ES cases reporting methamphetamine use increased from 11.4% in 2000—
2004 to 26.6% in 2010-2016 (Table 1). Since the 2012 Food and Drug Administration
approval of Truvada for PrEP, the proportion of HIV-negative MSM ES cases who reported
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current PrEP use increased from 16% in the first quarter of 2015 to 42% in the third quarter
of 2017.

Outcomes of PS, 2000 to 2016

The proportion of ES cases among MSM assigned for PS declined from 98.1% in 1996—
1999 to 66.3% in 2010-2016 (P < 0.01). Since 2000, the proportion who refused PS was
consistently low (5%-8%).

The proportion of interviewed cases who named at least one sex partner declined from
62.9% in 2000-2004 to 31.7% in 2010-2016 (Table 1, Fig. 6). In parallel, the proportion of
partners that the case refused to name increased between the same 2 periods, from 20.2% to
32.0%, as did the proportion of unidentifiable partners (increasing from 16.9% to 36.3%).
The proportion of cases that named partners who resided outside SF increased since 2000,
reaching 15.7% in 2010-2016.

In 2010-2016, the interview rate was 84.0% and the treatment rate among assigned partners
was 51.6%. The disease intervention rate decreased from 30.5% in 2000-2004 to 18.0% in
2010-2016 (Table 1).

DISCUSSION

Although initially highly concentrated among primarily middle-aged, white, HIV-positive
MSM, the syphilis epidemic in SF is both growing and expanding to younger, nonwhite, and
HIV-negative MSM. Most cases are among MSM diagnosed with their first ES infection
(>55% in 2016) and a growing proportion have partners from other health jurisdictions,
representing the ongoing introduction of new MSM into the SF syphilis sexual network. Of
additional concern, SF is experiencing a small but rising rate of syphilis among women, and
increases in complicated syphilis in MSM.23 Further facilitating the movement of syphilis
outside a central network of MSM are biomedical prevention methods for HIV (associated
with mixing between HIV-positive and HIV-negative sexual networks)?* and apps.

Through the identification of individuals with syphilis and prophylactic treatment of exposed
partners, PS has likely attenuated the rate of increase in syphilis cases in SF. However, the
declining disease intervention rate illustrates that PS alone cannot control the current
syphilis epidemic. Flat (effectively decreased) funding, along with outdated technology and
tools for investigation, has prevented DIS staffing levels from keeping pace with rising
morbidity. Furthermore, DIS who provide PS are tasked also with critical high-impact HIV
prevention work, including PS and linkage to care for HIV-positive cases and PrEP for HIV-
negative STD cases.18 The proliferation of ways to meet sex partners reflected in the sharp
increase in the proportion of partners who cannot be identified for screening and treatment
illustrates the limitations of PS to ensure secondary prevention. With more diagnoses
occurring outside the STD clinic setting, more robust and innovative approaches for PS are
needed for it to have an impactful role in a multipronged syphilis prevention strategy.

When the MSM syphilis epidemic began in the early 2000s and the Internet emerged as a
new venue associated with syphilis acquisition,2>-26 new policies guided DIS on how to
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identify and contact Internet partners (i.e., Internet PS).27:28 Internet PS grew even more
challenging with the advent of apps, now the most prevalent way that MSM with ES in SF
meet sex partners. App users typically do not maintain a permanent profile with a unique
username and the geolocation features do not enable ongoing communication when users are
not near each other, thereby leaving an increasing proportion of partners unengaged in STD
screening and treatment.

There are other important factors sustaining the current syphilis epidemic. National HIV
Behavioral Surveillance data suggest that condom use among MSM has been declining both
nationally!® and in SF24 since 2005. Ensuring condom availability and developing culturally
resonant condom messaging remains an important component of STD prevention efforts.
Methamphetamine use, which has been identified as a driver of the MSM syphilis epidemic
since 2000,19-12 js associated with condomless anal sex, multiple partners, increased
duration of sex, and unidentifiable partners* and remains common among MSM in SF who
acquire syphilis.

More syphilis cases in SF are diagnosed outside SFCC, in community-based settings, HIV
clinics, and primary care. Although patients diagnosed at SFCC are counseled about the
need for regular STD screening and symptom recognition for prompt testing, those
diagnosed outside SFCC might be less likely to receive appropriate counseling about partner
notification, repeat screening, and PrEP.2% STD Programs and HIV/STD Prevention Training
Centers play an increasingly critical role in building the capacity of primary care providers
to deliver sexual health services.30:31

Routine syphilis screening among sexually active MSM remains critical to prevention.
Several studies suggest that quarterly syphilis screening in HIV primary care and among
PrEP users could decrease population-level syphilis incidence.19:32:33 The increasing
proportion of ES cases in SF that are asymptomatic might be partially due to more routine
screening. HIV surveillance data suggest that approximately 70% of sexually active people
living with HIV in SF who are in care have been screened for syphilis in the past year.34
These efforts should be encouraged and screening should be expanded to nonclinical settings
such as substance use treatment programs and jails.3® Targeted implementation of PrEP or
postexposure prophylaxis with doxycycline to prevent syphilis has shown potential,36:37
although the risks and benefits need further evaluation.

Our ability to explain trends in the current syphilis epidemic is limited in the way that all
public health surveillance systems are subject to the biases and data errors related to care
seeking, testing, and case reporting. Increased screening might partially explain increased
case detection, but the increase in asymptomatic syphilis is unlikely to be explained by
screening alone. The decreased proportion of ES cases assigned for PS and the refusal or
inability of cases to name their partners limit data completion, lead to missed opportunities
to appropriately stage cases, and diminish our capacity to describe trends. Despite the data
gaps filled by the integrated nature of ISCHTR, the epidemiology of interviewed ES cases
might not be generalizable to all MSM with syphilis in SF; some trends might be unique to
SF. However the increasing use of apps, number and proportion of unidentifiable partners,
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and use of methamphetamines have been reported from multiple jurisdictions with large
populations of MSM.38-42

Increasingly expanding yet interconnected sexual networks demand that traditional PS
evolve to meet the current challenges in syphilis control.16 Community engagement and
qualitative research are needed to help elucidate novel strategies for partner elicitation and
notification.43 Improved data-sharing across local health jurisdictions, as well as a more
regional approach to STD prevention, is necessary given the growing radius of sexual
networks. Without increased resources for DIS workforce development and improved tools
for more efficient and effective sexual health services, public health will need to redefine its
STD control priorities. Toward these ends, SFDPH is conducting process reviews, workforce
trainings, additional quantitative and qualitative data collection and analysis, and strategic
planning to set priorities, increase efficiencies in client care and services, and ensure
continuous quality improvement in order to enhance the provision of client-centered sexual
health services in SF.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Reported early syphilis cases by stage of disease, San Francisco, 1955 to 2016.
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Figure 2.
Total early syphilis cases by sex and ratio of male-to-female cases on log scale, San

Francisco, 1984 to 2016.
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Figure 3.

Total early syphilis cases among men who have sex with men by race, San Francisco, 1996

to 2016.
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Figure 4.
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Number of early syphilis cases among men who have sex with men by known HIV status
and proportion of early syphilis cases living with HIV, San Francisco, 1996 to 2016.
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Figure 5.

Venues for meeting sexual partners reported by interviewed early syphilis cases among men

who have sex with men, San Francisco, 2000 to 2016.
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unidentifiable by early syphilis cases among men who have sex with men, San Francisco,

2004 to 2016.
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