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Abstract

Syphilis has existed for millenni, but its epidemiology was only recently linked to men who have
sex with men (MSM) after the introduction of penicillin in the 1940s; the syphilis epidemic
became concentrated within the MSM community in subsequent decades. The HIV/AIDS
epidemic in the 1980s led to a surge of new syphilis cases and revealed the potentiation between
HIV and syphilis, as evidenced by a shift in the natural history of neurosyphilis. In response,
MSM revolutionised their sexual behaviour by implementing community-driven seroadaptive
strategies to stem HIV transmission. The Centers for Disease Control in the US called for the
elimination of syphilis in the late 1990s since the rates had fallen sharply but this effort was
overtaken by a resurgence of global outbreaks among MSM in the 2000s, many of which were
linked to methamphetamine use and sexual networking websites. Syphilis remains highly
prevalent today, especially among MSM and individuals infected with HIV, and it continues to
present a significant public health conundrum. Innovative syphilis prevention strategies are
warranted. MSM engaging in high-risk behaviour such as condomless anal receptive intercourse,
sex with multiple partners or recreational drug use should be routinely screened for syphilis
infection; they should also be counselled about the limits of seroadaptive behaviours and HIV pre-
exposure prophylaxis as they relate to syphilis transmission.

Introduction

Although syphilis has existed in humans for millennia,! it was described in more recent
scientific literature in the early 19th century, with case reports about successful treatment
approaches that did not include mercury.? The introduction of penicillin in the 1940s3
decreased the long-term perception of syphilis as a principal public health scourge. The
later development of benzathine penicillin G led to a drastic decrease in syphilis incidence in
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the US and other industrialised countries, from 76 per 100 000 population in 1945 to 4 per
100 000 population in 1955-57.° The first association of syphilis with the ‘esoteric male’
and, presumably, other men who have sex with men (MSM) occurred in the 1950s.% By the
end of the decade, an analysis in New York City” and a survey of West Coast metropolitan
cases linked homosexuality and venereal diseases.8 At that time, ‘homosexual acts’ were
‘prohibited by law and punishable as felonic’ with 15 years for ‘oral copulation’ and ‘life
imprisonment for sodomy” in California.® It was acknowledged more widely that syphilis
was spread via homosexual relations in the early 1960s8-° when two clinics in London
reported that the majority of men with early syphilis ‘admitted” homosexual exposure.10

Syphilis and homosexuality (Fig. 1)

Once it was recognised that syphilis and homosexual practices were strongly associated in
the 1970s, public health efforts to characterise and address the syphilis epidemic among
homosexuals were undertaken.11-14 As the epidemic became concentrated among MSM,
some even questioned whether the long-term practice of premarital syphilis screening
remained important.1® Rates of syphilis tripled during the 1960s and 1970s as the male-to-
female ratio of infections also increased.® During the 1970s, the percentage of men
diagnosed with syphilis who reported at least one male sexual partner increased from 38% to
70%,16 although it is hard to be sure whether this increase primarily represented a change in
behaviour or more accurate reporting as societal acceptance of alternative sexual preferences
became better tolerated.

Due to its high transmission efficiency, syphilis infections occurred in diverse MSM
subgroups reporting a wide spectrum of sexual behaviours. Relative to HIV, syphilis is much
easier to transmit, even via certain sexual behaviours, such as insertive or receptive oral sex,
that were not associated with HIV transmission (as compared with receptive anal
intercourse).1” As the incidence of syphilis among the MSM community snowballed, it
became increasingly difficult to halt new infections; removing syphilis from the MSM
community once it had arrived provided a great challenge because of its efficient
transmissibility among MSM and high community prevalence.

By the late 1970s, screening efforts of high-risk individuals had moved beyond traditional
medical clinics and extended into high-risk venues, such as bathhouses, and other places
where men had sex with men.18 The term ‘gay’ started appearing in the medical literature in
the early 1980s,19 reflecting increased understanding, if not acceptance, of alternative modes
of sexual expression. Syphilis was found to be one of several causes of anorectal infections
among homosexual men around the same time, 202 earning its place among one of the
aetiologies of the ‘gay bowel syndrome’ a non-specific term that pulled together clinical and
pathological findings occurring with increasing frequency among homosexual men?2-24 in
the early 1980s.

According to the Centers for Disease Control and Prevention, the incidence of syphilis
increased in the US from 9.4 cases per 100 000 population in 1977 (a relative low) to 14.6
per 100 000 in 1982, primarily due to MSM.2® The rate subsequently decreased to 14.1 per
100 000 in 1983, which has been attributed to response to the AIDS epidemic, including
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increased condom use and a decrease in the proportion of men who named other men as
sexual partners.2

Syphilis, HIV and changes in sexual behaviour

The HIV/AIDS epidemic has increased attention to syphilis as a public health problem,
since co-infection can increase susceptibility to HIV and augment transmission efficiency,
and untreated co-infection could lead to a severe infection with catastrophic neurological
impacts.28 Prior to the advent of the AIDS epidemic in MSM, the incidence of neurosyphilis
—a consequence of untreated syphilis that had previously occurred in ~7% of untreated
cases?” — had decreased because of early penicillin treatment.28 The decline in cases of
neurosyphilis had been attributed to early antibiotic administration either ‘intentionally or
inadvertently’ and to the ‘low propensity of the disease to progress to neurosyphilis.’28
However, the HIV epidemic changed the natural history of neurosyphilis, resulting in earlier
expression of neurological disease, suggesting an interaction between HIV and syphilis (Fig.
2). The immunodeficient state caused by HIV infection before the advent of highly active
antiretroviral therapy reduced the natural immunological response to syphilis.28:2% This
synergistic interaction led to diagnostic and therapeutic changes in clinical practice,
including increased use of lumbar punctures in syphilis—HIV co-infected asymptomatic
patients, regardless of the duration of syphilis or the presence of neurological symptoms, as
well as increased HIV testing among those presenting with syphilis.28 Thus some of the
reports of increasing prevalence of syphilis—HIV co-infection may be due to ascertainment
biases.

With the rise of the AIDS epidemic, the importance of screening for HIV among individuals
presenting to sexually transmissible infection (STI) clinics became paramount. It was
observed that HIV seropositivity was associated with a history of syphilis and that this
association was independent of the number and type of reported sexual partners, raising the
possibility that disruption in the skin or mucosa, secondary to an asymptomatic gumma,
could have been important in the transmission of HIV.30:31 By 1987, the incidence of
primary and secondary syphilis had peaked at 14.6 cases per 100 000 population, reflecting
a 25% increase from 1986, with the greatest increases seen in racial and ethnic minority
populations.32 Interestingly, among MSM, the incidence of syphilis continued to decline and
this was thought to be due to changes in sexual behaviour related to HIV prevention
campaigns,33 which were hoped to control the spread of HIV.32:34 One study of homosexual
men in Amsterdam tested for HIV for the first time in the mid-1980s demonstrated a fall in
HIV incidence over time, even though the men had not received prior counselling on HIV
prevention.3°

The fall and subsequent rise in syphilis among MSM

The slope of the decline of syphilis cases seen in the early to mid-1980s rebounded at the
end of the decade because of resurgence in high-risk MSM sexual behaviour.36:37 Overall,
between 1981 and 1989, the incidence of primary and secondary syphilis in the US
increased 34% from 13.7 to 18.4 cases per 100 000 population (Fig. 3). The epidemic among
White men, however, decreased dramatically (a 69% drop between 1982 and 1989) and was
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attributed to the fall of cases within the White MSM community.38:3% A similar decrease
occurred early on among Black MSM but this trend reversed in 1986 at the same time that
the incidence among White MSM continued to fall.2% What led to stark differences in the
incidence of syphilis between White and Black MSM remains unclear, but reporting bias
(Blacks may be more likely to be seen in public clinic with better reporting practices),
disparities in healthcare access or use, or variations in sexual practices have been proposed
as possible explanations.® In 1990, the annual incidence of primary and secondary syphilis
reached its highest level in the US since the 1940s. The surge in syphilis cases was seen in
certain other regions as well, such as in Russia and former Soviet states.*142 However, it
should be noted that some of the individuals who were part of the new syphilis epidemic
were heterosexual men and women, whose risk may have been primarily due to the use of
crack cocaine or transactional sex, either by the individuals or by their partners. 43

Norms regarding safer sexual behaviour changed among many MSM in the 1990s as part of
a shift in community perceptions regarding the severity of the HIV/AIDS epidemic,*
resulting in an increase in anal sex and a decrease in condom usage.*° Seroadaptive practices
such as serosorting (selection of sexual partners based on reported HIV serostatus) or
seropositioning (focussing on specific practices with partners based on serostatus
perceptions) could decrease HIV transmission, even while increasing STls including
syphilis, since HIV-infected MSM selecting only other HIV-infected partners for
condomless anal sex, or engaging in only insertive or receptive oral sex, could transmit
syphilis without transmitting HIV.46 In England and Wales, syphilis incidence fell to a low
in the mid-1990s but then started to rise.*” In 1997, US syphilis incidence was at its lowest
rate: 3.2 cases per 100 000 population8 and most of the transmissions in the US occurred in
urban heterosexual Blacks, particularly in the South.#® This trend continued through 1999,
when the number and rate of primary and secondary syphilis were at the lowest reported
level in the US.50 The US Centers for Disease Control and Prevention called for a syphilis
elimination campaign.®!

Despite progress in the elimination of syphilis among heterosexuals in the US, MSM
remained difficult to reach in the next decade.52 A large syphilis outbreak occurred among
MSM in southern California in 2000, where the proportion of all reported syphilis cases
occurring in MSM increased from 26% to 51% within 1 year. Behavioural risks included
anonymous sex, frequenting bathhouses, meeting partners on the Internet, intimate contact
with sex workers, condomless sex and using crystal methamphetamine®3 (which decreases
inhibitions, increases sexual pleasure and increases the likelihood of engaging in condomless
sex).2495 Use of geosocial networking phone apps such as Grindr to meet sexual partners
has been associated with a greater odds of testing positive for some STIs.% A report of the
reintroduction of syphilis among MSM in King County, Washington, suggested that
anonymous sex among MSM with many partners was the primary driver.4

Similar syphilis outbreaks among MSM occurred in the 2000s in other major US cities,
including Los Angeles, Chicago, Seattle and New York, with similar reports from England,
Wales, and Italy,>7-60 particularly in MSM with HIV co-infection.®® The rates of syphilis
have subsequently increased each year since 2001 (Fig. 3), with MSM accounting for an
increasing proportion of new cases, whereas syphilis rates among women have declined
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globally. Whereas heterosexual transmission was responsible for most of the cases in the
1990s, by early 2003, the majority of new cases in the US were occurring among MSM,43
especially among Black and Latino MSM, who had an 8-fold and 2.4-fold increase,
respectively, in syphilis rates compared with White MSM during the same period.5? In the
same report, two-thirds of recently acquired syphilis infections in the US affected MSM,
with the largest change in new infections occurring among young Black and Latino MSM
aged 15-19 years. This trend has persisted, with syphilis rates increasing among men of all
ages and ethnicities in the US, with an accelerated increase among MSM,52 especially Black
MSM.53 These concerning trends have also been seen globally.54

The resurgence of syphilis and other STIs among MSM in recent years have spawned
concern about a resurgence of HIV among MSM.52:65-74 This was attributed to ‘an
abandonment of safer sex practices among some gay and bisexual men’’>, with concerns
about an emerging syndemic (i.e. synergistic epidemics of HIV, STIs, substance use, etc.).”®
More recently, incarcerated MSM and those with repeated syphilis infections have been the
foci of enhanced HIV screening and prevention efforts.””:8 MSM with new syphilis
infections are more likely to report methamphetamine use and use of the Internet to meet sex
partners on sexual networking websites,>6 suggesting that these individuals may benefit
from routine HIV and STI testing, as well as culturally tailored counselling.”® Given the
increased HIV and syphilis prevalence of users of social networking sites, these virtual
venues may provide an invaluable tool to notify partners of syphilis or HIV exposures.8°

Modern-day challenges and strategies

The epidemiology of syphilis has shifted over time, consistent with improvements in
diagnostics and the introduction of penicillin, HIV infection and the evolution of sexual
behaviour; however, syphilis continues to present a significant public health infectious
diseases conundrum. Today, syphilis is highly prevalent among MSM and individuals
infected with HIV, and the prevalence of infection is on the rise. Many infections remain
occult and asymptomatic; hence the need to improve screening programs among populations
at highest risk. Creative testing strategies such as Internet outreach,8! opt-out testing,®2 or
increasing the frequency of screening rather than increasing the proportion screened®? offer
some promise to increase the rates of early diagnosis.82:84 MSM engaging in condomless
anal receptive intercourse, particularly if they have sex with multiple partners, use drugs
such as crystal methamphetamine, erectile dysfunction drugs for recreational use®® or
intravenous drugs, should be routinely screened for syphilis infection (i.e. every 3—
6months).86 Individuals diagnosed with syphilis infection should be counselled about the
limits of serosorting and other seroadaptive behaviours as they pertain to syphilis
transmission (e.g. oral sex is not safer sex for syphilis). HIV-uninfected MSM with syphilis
should be educated about newer HIV prevention modalities, such as oral pre-exposure
prophylaxis, as a diagnosis of syphilis is strongly associated HIV acquisition.8” However,
since pre-exposure prophylaxis will not protect against syphilis, MSM using it should be
regularly evaluated for syphilis and other treatable STIs. The significant prevalence of
syphilis among MSM can be decreased through culturally tailored prevention counselling,
education about pre-exposure prophylaxis and repetitive screening for those who continue to
engage in behaviours known to transmit syphilis and HIV.
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1940s

Penicillin introduced and
lead to a dramatic drop in
syphilis cases
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: : 1950s - 1990 Lowest syphilis rate ever in
First published association o \ US; most transmission
of syphilis and MSM US syphilis incidence at ‘ hatErosexial
highest level since 1940s .
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\:'—-

1960-1970s

Syphilis and homosexual
practices linked;

2000s

Global outbreaks of
syphilis among MSM

Concentration of epidemic
among MSM

. Mid-2000s
Syphilis outbreaks tied to
methamphetamine use and
sexual networking websites

Fig. 1.
Timeline of key events in the syphilis epidemic from 1940 to the present. MSM, men who

have sex with men; CDC, Centers for Disease Control and Prevention.
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syphilis
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Fig. 2.
Inter-relationships of syphilis infection and HIV infection.
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Primary and secondary syphilis incidence in the
United States 1945-2013

Fig. 3.
Primary and secondary syphilis incidence in the United States, 1945-2013.
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