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Background:

Over the last decade, syphilis epidemics have resurged around the world, particularly among gay men. An innovative
public health response could be the use of chemoprophylaxis. We
sought out to determine the acceptability of syphilis chemoprophylaxis
and its likely population effectiveness if it were adopted.
Methods: We conducted a mixed-methods study. An online survey
(n ⫽ 2095 participants) and focus groups (n ⫽ 23 participants) were
conducted to determine whether syphilis chemoprophylaxis is likely to
be acceptable to gay men in Australia. We also developed an individual-based mathematical model that simulated a population of gay men,
to explore the potential impact of introducing chemoprophylaxis.
Results: Of the 2095 gay men surveyed, 52.7% (95% confidence
interval, 50.6%–54.8%) indicated that they would be very likely or
slightly likely to use chemoprophylaxis to reduce their chance of
acquiring syphilis, increasing to 75.8% (95% confidence interval,
74.0%–77.6%) if chemoprophylaxis would help reduce infections in
the gay community. In this model, 70% use-effectiveness of chemoprophylaxis used by 50% of gay men is expected to reduce the number
of syphilis cases by ⬃50% after 12 months and 85% after 10 years. The
majority of the prevention efforts can be gained by targeting subpopulations of men with higher sexual activity.
Conclusions: Chemoprophylaxis offers promise as an acceptable
and effective intervention for mitigating syphilis epidemics. The out-
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comes of a planned placebo-controlled syphilis chemoprophylaxis trial
are eagerly anticipated.

I

n the pre-acquired immune deficiency syndrome era, syphilis
was an endemic infection in many populations of men who
have sex with men (MSM) around the industrialized world.1– 4
As sexual norms changed, in response to the human immunodeficiency virus (HIV) epidemic, syphilis essentially disappeared in many of these populations for a decade and a half, but
then returned with sharp increases in incidence over the last
decade.5–13 Although syphilis is easily curable, this resurgence in
infection rates is of major public health concern. One of the
concerns is that along with other anogenital infections, syphilis
may increase the risk of HIV transmission.14 –17 Indeed, syphilis
epidemics have coincided with an increase in HIV diagnoses
among MSM worldwide during the last decade.18 –20 Epidemiologic data indicate that the incidence of syphilis is particularly high
among MSM with HIV infection, with rates 5- to 10-fold higher
than in MSM without HIV.21,22 Reasons for this differential are
probably behavioral, reflecting serosorting for partners of the same
serostatus among HIV-positive gay men or higher levels of risky
sexual activity among these men,23–25 or the differential may be
biologic and mediated by some form of immunologic susceptibility due to HIV infection.14,15,17
Since syphilis reappeared so strikingly in MSM populations, there have been considerable efforts directed toward
control strategies, including increased partner notification and
expanded syphilis screening.26 –28 The main approach has been
to increase testing and treatment rates, but it appears to be
difficult to attain, let alone sustain, the intensity required to
markedly reduce transmission.26,29,30 Campaigns have also focused on increasing condom use, but have had limited success
as much transmission is among seroconcordant men who
already have HIV infection and are not using condoms consistently.21,22 In its highly infectious early stage, syphilis transmission can also readily occur as a result of oral sex, which
rarely involves the use of a condom.31
In this context, innovative approaches for controlling
syphilis are urgently needed. One option could be the use of
systemic medium-term chemoprophylaxis, using an antibiotic
agent that is known to be therapeutically effective against
syphilis (an approach we coin as “syphilaxis”). Such an approach could potentially provide protection for the individual
as well as offer a public health strategy. To assess the feasibility
of this approach, and in preparation for a large scale efficacy
trial, we undertook mixed-method approaches involving social
research and mathematical modeling to determine whether
syphilis chemoprophylaxis is likely to be acceptable to gay
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men and, if it was made available, whether it would likely be
effective in changing the course of syphilis epidemics.

METHODS
We used distinct but complementary methods of data
collection and analysis. Ethics approval was obtained from the
University of New South Wales.

Acceptability Study Component
An online survey was conducted to estimate relative
attitudes to specified interventions to reduce syphilis infections,
in a large community-based sample. This was supplemented by
focus group discussions to explore the reasons why or why not
individuals would act on these intentions. Participants were
recruited through a broad range of methods, including respondent-driven sampling and convenience sampling through established networks, both online and offline; on-site recruitment at
gay community venues and events; and advertising through gay
community websites.
Questionnaire. Questions were asked initially about
gay men’s likelihood to adopt specific interventions in order to
protect themselves from syphilis infection, and then again
about reducing rates of infection within the gay community.
Other questions covered sexual behavior in the preceding 6
months and extent of social engagement with other gay men.
Free-text comments were also collected in the online survey.
Participants. Men were eligible for the study if they
were homosexually identified or had had sex with another man
in the previous year, and if they lived in Australia. Sexual
identity was by self-definition. Of 4125 surveys started, 2095
provided sufficiently complete information to be included in
these analyses (based on reporting of their HIV testing history
and HIV serostatus, and at least some information about their
sexual behavior). The mean age of respondents was 35.13 years
(range, 15– 87 years), 80.5% identified as gay, 53.6% reported
completing some university education, and 83.9% were in paid
employment. Most (84.8%) men had been tested for HIV, with
9.4% having tested HIV-positive and 75.4% testing HIV-negative. Among men who were not tested as HIV-positive, 58.8%
indicated they had been tested in the previous year. More than
half (55.9%) reported having a primary regular partner or
boyfriend in the previous 6 months. More than 2⁄3 of those with
a primary partner (70.7%) did not always use condoms with
their regular partner during the previous 6 months. Among men
who reported having sex with casual partners in the preceding
6 months, well over a third (38.1%) indicated that they had
engaged in unprotected anal intercourse with a casual partner in
the preceding 6 months. However, we were unable to ascertain
the number of cases engaging in unprotected anal intercourse
with partners of discordant or unknown HIV or syphilis status.
From the survey respondents, 787 men volunteered for
further participation in the study and from these we recruited 23
volunteers for 5 focus groups—3 in Sydney and 2 in Melbourne. They were all mixed groups of HIV-negative and
positive men except 1 group for HIV-positive men in Sydney.
Focus Groups. The survey questions formed the basis
of the focus group discussions. In these groups, we asked men
to discuss their knowledge of syphilis and what they would be
prepared to do to avoid it, including the possible use of chemoprophylaxis; and the feasibility of chemoprophylaxis interventions and how they could best be implemented. Men were
informed of the proposed specific antibiotic, and there was
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extensive discussion about potential side-effects. They were
asked about several periods of time of use and the respective
acceptability for each.
Analysis. Quantitative data were analyzed with Statistical Package for Social Sciences software (SPSS Inc., Chicago,
IL). Descriptive statistics were used to compare men in 2
high-risk categories (men with more than 10 sexual partners in
the preceding 6 months, and men who engaged in unprotected
anal intercourse with casual partners in the preceding 6 months)
with men who did not engage in these high-risk behaviors.
Qualitative data were analyzed by close reading of the
transcripts by investigators who compared findings. This ensured that the dominant themes in the transcripts were identified and coded as they emerged from the data through the
technique of constant comparison.32 Excerpts from the focus
groups were used to demonstrate the attitudes of participants in
their own words.

Mathematical Model
We extended a previously published33 individual-based
mathematical model that simulates a population of sexually
active gay men, tracks the formation and breakup of sexual
partnerships, and records the transmission of syphilis and HIV.
The model simulates a dynamic sexual partnership network that
is updated according to daily probabilistic rates (as defined in
the Appendix, Supplemental digital content 1, online only,
available at: http://links.lww.com/OLQ/A15). In this model,
gay men can participate in casual partnerships, form long-term
partnerships, and/or engage in group sex. The number of sexual
partnerships, and number and type of acts within partnerships is
sampled for each man from empirically based distributions
(mentioned in Appendix, Supplemental digital content 1, online
only, available at: http://links.lww.com/OLQ/A15). The model
also simulates syphilis (and HIV)-infected individuals as they
progress in their infection with different levels of infectiousness. We also incorporate realistic syphilis testing rates depending on each man’s sexual activity and HIV status. The model
was implemented using Matlab and was specifically calibrated
to match the estimated infectious syphilis diagnoses among gay
men in Victoria, the Australian state that has reported the
largest relative increase in syphilis. Univariate sensitivity analyses were carried out in the calibration process by varying
parameters within plausible limits. The stochasticity involved
in the probabilistic rates of random events simulated in the model
was found to create more variability in model output than changes
in parameter values. All model inputs and assumptions, along with
detailed explanations and references to justify them, are presented
in the Appendix (Supplemental digital content 1, online only,
available at: http://links.lww.com/OLQ/A15).
We explored the potential impact of introducing syphilis
chemoprophylaxis as an intervention. The overall effectiveness
of chemoprophylaxis interventions depends on (i) coverage
among the population; (ii) usage (adherence); and (iii) efficacy
of the drug in protecting against syphilis. It is expected that the
efficacy of a dose of doxycycline (100 mg once a day) will be
close to 100% if there is high adherence. We conservatively
assumed that chemoprophylaxis will have a use-effectiveness
of 70% once imperfect adherence is taken into account. Useeffectiveness is defined as the actual effectiveness of doxycycline in reducing transmission risk, once levels of actual
adherence are taken into consideration, in real-world conditions, and not effectiveness if there is 100% adherence. We also
carried out sensitivity analyses, assuming use-effectiveness lev-
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els of 50% and 90%. This assumed level of efficacy is based on
trial studies that have shown doxycycline has high prophylactic
efficacy against leptospirosis (efficacy, 95%)34 and Lyme disease (efficacy, 87%).35 Adherence could be expected to be
around 80% based on an estimate of 79% ⫾ 14% from a
meta-analysis of mean dose-taking compliance of any drug at 1
dose per day.36 Furthermore, we also extended our sensitivity
analysis to include low levels of use-effectiveness, over the
range of 0% to 90%.
Our model was used to project an expected syphilis
epidemic trajectory over the next 10 years, under conditions
that all parameters and screening rates remain unchanged and
that there is no intervention with chemoprophylaxis. We then
used our model to forecast the expected epidemiologic impact
of introducing chemoprophylaxis that covers 50% of gay men
who have greater than (i) 50 partners per 6 months (⬃7% of the
population); (ii) 20 partners per 6 months (⬃37% of the population); (iii) 10 partners per 6 months (⬃53% of the population); or (intravenously) 50% of all men. These simulations
considered interventions of chemoprophylaxis that were implemented over 12 months duration or indefinitely. The median
trajectory of 50 model simulations is shown in our results.

RESULTS
Acceptability of Chemoprophylaxis Against
Syphilis
In the online survey, when asked whether they would be
prepared to take pills every day for a period of time in order to
reduce their own chances of a syphilis infection, 1104/2095
(52.7%; 95% confidence interval [CI], 50.6%–54.8%) of respondents indicated that they would be likely to do so, including 26.3% (95% CI, 24.4%–28.2%) who said they would be
“very likely” to do so (Fig. 1A). However, when asked if they
would be willing to do so if it would help reduce infections in
the gay community as a whole, 75.8% (95% CI, 74.0%–77.6%)
said they would be likely to do so, including 48.6% (95% CI,
46.5%–50.7%) indicating they would be very likely (Fig. 1B).
When stratified by HIV status, HIV-positive men were slightly
more likely than nonpositive men to indicate being very likely
to take pills every day to protect themselves from infection
(33.2% vs. 25.2%, P ⫽ 0.022), but there was no difference in
their likelihood to do so to reduce infections in the community.
When the analysis was restricted to men at higher risk, these

proportions were similar to those for the entire sample (results
not shown).
Men in the focus group discussions tended to be very
enthusiastic about the idea of an antibiotic being made available to at-risk men to use prophylactically to reduce syphilis
infections:
Sexually active and sexually adventurous men could, could
choose to take the pill, trying to bring the rates down, I
think that you, you might get the community responding in
a big way to that (Focus Group 3, Melbourne)
For some men with HIV infection, the benefits of avoiding syphilis meant a small, easily manageable modification to
their existing regimen of daily medication:
Personally, I’m taking a number of pills a day. One more
pill which would help me not have to stress over that fact,
I would find that beneficial. (Focus Group 2, Sydney)
However, other HIV-positive men did not wish to add to
their intake of daily medication due to concerns about drug
interactions. Some HIV-negative men expressed caution about
taking medication for a condition that is yet to affect them:
I would not take it. I would not do it. I would have to get
sick first. I would have to know I’ve got something before
I started taking medicine. I would not take a preventative
thing until I needed it. (Focus Group 4, Melbourne)
The duration and adherence to chemoprophylaxis were
other concerns that were expressed:
Participant 1: A week’s a push.
Participant 2: Definitely. A week. You start talking
“weeks” and they’d say, “Oops, missed a day.” I think everyone knows that they’re going to do that. (Focus Group 1,
Sydney)
As such, long-term chemoprophylaxis was considered to
be less attractive, but men did suggest targeting campaigns to
coincide with major gay community events. This would provide both, an opportunity to take advantage of their associated
publicity, and protection when the community was most at risk.
Accessibility and cost were seen as barriers to uptake—
men would prefer not to have to visit their doctor or pay for a
prescription to obtain the medication:
Participant 1: Put a basket of them on every [gay] bar. . .
Yeah, I’m like, that’s what we do now. Condoms are there.
[. . . ]
Participant 2: Is it prescription though now?
Facilitator: At this stage, yeah.

Figure 1. Acceptability of syphilis chemoprophilaxis: the stated likelihood that online survey participants would take pills
every day to reduce (A) their personal chances of infection; (B) rates of infection in the gay community. Values are stated
in percentages out of N ⫽ 2095 men (with 95% confidence intervals).
Sexually Transmitted Diseases ●
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Figure 2. Expected number of syphilis diagnoses due to a 12-month intervention with chemoprophylaxis with a
use-effectiveness of (A) 50%, (B) 70%, (C) 90%.

Participant 1: So you’d have to see a doctor?
Participant 3: It’s a big call. (Focus Group 1, Sydney)
I don’t think [anyone will pay] because everyone doesn’t
believe they’d get syphilis. So if that’s the case … I mean
I don’t think I should have to pay for it. You know, that’s
the attitude. (Focus Group 2, Sydney)

Mathematical Modeling of the Effectiveness of
Chemoprophylaxis
We found that chemoprophylaxis used by subpopulations of highly sexually active gay men can have a substantial
epidemiologic impact and change the course of syphilis trends,
under a variety of use-effectiveness assumptions (Fig. 2). For
example, chemoprophylaxis with 70% use-effectiveness used
consistently by 50% of gay men is expected to reduce the
number of incident cases of syphilis by 49% over 12 months in
the absence of other interventions (Fig. 2B). Even moderate
(50%) use-effective chemoprophylaxis used for 1 year could
have a noticeable impact on syphilis epidemics (Fig. 2A).
Although short-term chemoprophylactic interventions can avert
substantial numbers of infections and reduce syphilis prevalence in the population, it could be expected that if other
interventions are not implemented and behavior remains unchanged, syphilis incidence would increase once chemoprophylaxis interventions are ceased (Fig. 2).
We also used our mathematical model to investigate the
potential impact of long-term (“ongoing”) use of syphilis chemoprophylaxis whereby drugs could be used by some men on
a frequent basis for several years. In Figure 3, we present
expected epidemic trends in the context of ongoing use of
syphilis chemoprophylaxis. We show that even in the absence

of any other interventions or change in behavior, moderate
coverage of chemoprophylaxis can reverse syphilis epidemics.
After 5 years of 70% use-effective chemoprophylaxis used by
50% of gay men, the annual number of syphilis diagnoses could
be expected to be reduced by 77% (Fig. 3B), and 90% useeffective chemoprophylaxis could reduce the number of annual
syphilis diagnoses by 86% (Fig. 3C); 10 years of use would
reduce the number of diagnoses by 85% and 92%, respectively.
Prevalence trends would follow a pattern similar to the expected trends in diagnoses (results not shown).
There is uncertainty in the actual use-effectiveness that
will be achieved among populations of gay men. If it was made
widely available, use-effectiveness could be a product of the
coverage (which subpopulation and what percentage of this
subpopulation uses the drug at any time), frequency of use
among individuals in the covered subpopulation, and actual
efficacy of the drug for people who use it. Therefore, we
investigated the expected relationship between the percentage
of infections averted and the use-effectiveness of chemoprophylaxis (Fig. 4). We find that even at low use-effectiveness levels,
there is the potential for significant preventative benefit; for example, 10% use-effectiveness results in an expected ⬃20% prevention in the number of new infections (Fig. 4). The relative
benefit saturates for high use-effectiveness levels (Fig. 4).
We also explored the potential impact of syphilis chemoprophylaxis that targeted men, based on their level of sexual
activity. Not surprisingly, the greatest efficiency (in terms of
the ratio of total infections averted per person prophylaxed)
will be achieved when targeting men with the greatest rate of
sexual partner acquisition. Although men who have more than
50 partners per 6 months make up just 7% of the Australian gay

Figure 3. Expected number of syphilis diagnoses due to ongoing use of chemoprophylaxis with a use-effectiveness of
(A) 50%, (B) 70%, (C) 90%.
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Figure 4. Expected percentage of syphilis infections
averted versus use-efficacy of chemoprophylaxis based on
the median results of 50 model simulations.

population, targeting this group alone can result in an estimated
29%, 39%, and 51% of the reduction that would be achieved if
chemoprophylaxis was provided to all gay men for 50%, 70%,
and 90% use-effectiveness, respectively (Fig. 3). However, our
model suggests that there is a certain coverage level beyond
which the additional epidemiologic impact is very modest.
Almost the same reduction in incidence can be achieved by
targeting men who have greater than 10 partners per 6 months
(53% of the population), compared with providing syphilis
chemoprophylaxis to all gay men (Fig. 3).
Since HIV-infected men are disproportionately affected
by syphilis, we used our model to explore the expected effect
of targeting chemoprophylaxis to HIV-infected men. We found
that targeting these men will be an efficient way of using
chemoprophylaxis. Although HIV-infected men represent a
relatively small proportion of all gay men, targeting chemoprophylaxis at these men will likely have a moderately large
impact on the epidemic in the entire gay population. Specifically, targeting 50% of HIV-infected men (i.e., approximately
just 5% of the gay population) with 70% use-effective chemoprophylaxis for 1 year was modeled to lead to an ⬃25%
reduction in incident infections in the population.

DISCUSSION
Traditional public health responses have so far been
unsuccessful in controlling resurgent epidemics of syphilis
among gay men.29,30 Innovative interventions that are acceptable and more effective are needed. This is the first research
program which has combined social research and mathematical
modeling to explore the potential acceptability and efficacy of
syphilis chemoprophylaxis in gay men. The social research
suggested general acceptability among gay men and the modeling showing that a public health intervention of syphilis
chemoprophylaxis can potentially reverse the increasing epidemic trends.
The social research findings show that syphilaxis is
likely to be acceptable to gay men as a community level
strategy, but less attractive as an individual protective strategy.
This suggests that appeals to altruism for the benefit of the
community, in order to reduce infection risk for everyone, will
be more successful than approaches that target individuals to
protect themselves from infection. This result is consistent with
findings from previous social research studies among gay
men.37–39 Notably, this survey was conducted before any wideSexually Transmitted Diseases ●

spread community debate or educational programs about syphilis or addressing the concept of chemoprophylaxis against
syphilis. It would be valuable to know whether the survey
respondents are similar to men who chose not to participate in
the survey. As with any online convenience sample, it is not
possible to know how many men received an invitation to
participate. However, men who only partially completed the
survey were slightly younger (mean age, 34.1 vs. 35.1; P ⫽
0.035), and were somewhat less likely to have university-level
education (48.8% vs. 54.0%, P ⫽ 0.015) compared to men who
fully completed the survey. However, otherwise, the 2 groups
were very similar: they lived in similar geographic locations,
they were as likely to identify as gay, and had similar levels of
involvement in gay community life. There also appeared to be
little difference in their likelihood to engage in a range of sex
practices, including unprotected anal intercourse with casual
partners. Therefore, it may not be inappropriate to take these
survey results as representative of the population of gay men,
but caution should still be taken as we have no information
about men who did not initiate the survey. Given that the men
who completed the survey were slightly older and slightly more
sexually active (i.e., more likely to report any recent sexual
partners), both of which fit with the epidemiology of syphilis
among gay men, it is probably reasonable to presume that the
survey results could be relevant to those at highest risk.
We provided estimations of the potential epidemiologic
impact of syphilis chemoprophylaxis and found that it has the
potential to prevent up to ⬃85% of new infections over 10
years (Fig. 3) and could be targeted to more highly sexually
active men and achieve a similar impact to reaching all gay
men. Moreover, control of syphilis during shorter-term chemoprophylaxis interventions could afford the opportunity to increase syphilis awareness and scale-up other campaigns that
address syphilis testing rates, partner notification, behavior
change, and other interventions. If chemoprophylaxis is widely
used by gay men during a time-limited and focused intervention and becomes more acceptable within the gay community,
it may become an option for gay men in protecting their health
in the longer term. However, the feasibility of wide-scale use of
chemoprophylaxis may be a major challenge to this strategy.
Even 50% of gay men in an entire population are unlikely to be
persuaded to regularly take a drug to protect themselves or the
community from syphilis. But if smaller subpopulations are
targeted then it is also possible to have a substantial broader
population benefit, particularly if men at highest risk use the
drugs (Figs. 2, 3). Targeted interventions at appropriate times
should also be considered if chemoprophylaxis is to be implemented as a public health strategy since it is unlikely that men
would be willing to take chemoprophylaxis for a year or more
at a time. If chemoprophlaxis is only used for short durations
and scaled up at specific times, it is analogous to mass treatment strategies, except that it is for men presumed to be
uninfected.
A mass treatment intervention of syphilis among heterosexuals was conducted in British Columbia approximately 10
years ago.40 In that setting, there was a rebound in syphilis
cases and the absence of a sustained effect suggesting that
targeted mass treatment for syphilis, even though feasible,
should not be done routinely. Similarly, our modeling demonstrated that if an intervention using chemoprophylaxis was to
stop or slow down, such as after a 12 month intensive intervention, then there would be a rebound in syphilis cases.
Therefore, if syphilaxis was to be used in an intervention,
epidemic trends should be carefully monitored and be used to
inform the frequency and coverage of public health programs
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and how to complement chemoprophylaxis with other interventions over the longer term.
Although we have shown that syphilaxis is likely to be
both acceptable and effective, there are a number of implementation and public health issues that would need to be addressed
before there is widespread uptake. First, efficacy of the chemoprophylactic drug needs to be demonstrated in a randomized
controlled trial setting. Second, options for easy access to
chemoprophylactic drugs need to be investigated. Populations
of people at risk are only likely to adopt chemoprophylaxis if
the drugs can be accessed in a convenient manner. Third,
potential adverse events, such as drug resistance, associated
with high levels of chemoprophylactic drug use in communities
need to be identified and managed. Resistant strains of Treponema pallidum are not known to emerge in the presence of
doxycycline. However, it would be important to closely monitor the effects of regular use of the drug for the potential
emergence of resistant strains of various bacteria and not just
sensitivity of T. pallidum. Fourth, cost-effectiveness analyses
should be conducted to ensure that chemoprophylaxis-based
interventions are financially viable. Finally, if adoption of
chemoprophylaxis leads to condom replacement then it is possible that the intervention could actually lead to increased risk
of acquiring syphilis, HIV, and other sexually transmissible
infections. While such behavioral disinhibition is possibile,
there is no empirical evidence that it will occur in the context
of chemoprophylaxis. A recent study of preexposure antibiotic
prophylaxis for syphilis in African Americans actually found
that this intervention was associated with a decrease in sexual
risk behavior.41 However, research in other contexts is required. It is also important that there is good community
education to ensure that disinhibition does not occur if chemoprophylaxis was introduced. Education is also important for
alleviating any fears of potential adverse affects. For example,
informing potential chemoprohylactic users that doxycycline is
a widely prescribed antimalarial prophylactic could ease any
concerns.42
As yet, no randomized controlled trial has been conducted
to evaluate the impact of syphilaxis. This is despite the documented informal use of syphilis chemoprophylaxis over the past 4
decades.43 Based on the predicted population efficacy and the
apparent acceptability of the strategy, it is now timely for a
chemoprophylaxis clinical trial. On the basis of a number of
considerations, doxycycline has emerged as the most promising
candidate for this role. Doxycycline has been in clinical use for
more than 40 years, receiving Food and Drug Administration
approval in 1967. Doxycycline effectively clears T. pallidum44 – 46 and other organisms,34,35,42 is recommended as a
treatment option for syphilis in clinical guidelines in Australia,
Europe, and the United States,44,46,47 is administered orally, is
inexpensive, and is safe with limited and manageable side
effects.48 Many of the side effects can be mitigated with simple
measures such as taking the drug in the morning rather than the
evening. Other candidates for syphilis chemoprophylaxis include penicillins and azithromycin, but they are inferior to
doxycycline in some key aspects. Penicillin G is administered
intramuscularly and can occasionally cause severe allergic reactions rendering it unsuitable for use outside a clinical setting,
and azithromycin resistance by T. pallidum has been widely
reported among gay men in Europe and North America.49
We have begun to develop a multicountry syphilis chemoprophylaxis trial. This randomized double-blind placebocontrolled trial among HIV-infected men at high risk for
sexually transmitted diseases will evaluate the impact of doxycycline chemoprophylaxis on the incidence of syphilis and
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other sexually transmitted infections, and also assess the clinical safety of daily doxycycline and the impact of chemoprophylaxis on sexual risk behavior. As this study demonstrates,
using conservative estimates of use-effectiveness in individuals
and limited population coverage, oral doxycycline offers promise as an acceptable and effective public health intervention for
mitigating syphilis epidemics.
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