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ABSTRACT

Background The optimal antimicrobial regimen to treat
syphilis in HIV-infected subjects remains controversial.
Objective To systematically assess the literature for
studies evaluating syphilis treatment regimens in this
population.

Methods Two reviewers independently assessed
studies published between 1980 and June 2008 in
electronic databases, trial registries and bibliographies
(with no language restrictions) for content and quality.
Studies that included 10 or more people, with
documented HIV status, type and duration of syphilis
treatment and at least 6 months of follow-up were
included. The primary outcome was syphilis serological
or clinical failure stratified by syphilis stage.

Results Of 1380 unique citations, 23 studies (22
published papers and 1 conference abstract) were
included in the systematic review. Owing to the
significant heterogeneity among studies, pooled
summary statistics could not be generated. The range of
probabilities for serological failure with 2.4 million units
(MU) of intramuscular benzathine penicillin G (BPG) was
6.9% (95% Cl 2.6% to 14.4%) to 22.4% (11.7% to
36.6%); that of 7.2 MU of BPG in late latent syphilis was
19.4% (11.9% to 28.9%) to 31.1% (22.3% to 40.9%) and
failure estimates with 18—24 MU of aqueous penicillin
for the treatment of neurosyphilis were 27.3% (6.0% to
61.0%) to 27.8% (14.2% to 45.2%).

Conclusions The optimal antimicrobial regimen to treat
syphilis in HIV-infected subjects is unknown; guideline
recommendations in this population are based on little
objective data.

INTRODUCTION
Since its introduction in the 1940s, penicillin has
remained the preferred drug for treating syphilis.
Data from randomised trials comparing the efficacy
of the different penicillin-based syphilis treatment
regimens are limited." Currently, the Centers for
Disease Control and Prevention (CDC) recommend
the use of long-acting intramuscular benzathine
penicillin G (BPG) for the treatment of early and
late latent syphilis and high-dose intravenous
aqueous crystalline penicillin G for the treatment of
neurosyphilis.? Even though Treponema pallidum is
isolated in the cerebrospinal fluid of up to 40% of
people with early syphilis,® * and BPG does not
achieve treponemicidal levels in the cerebrospinal
fluid,” there were very few reports of late mani-
festations of syphilis in Gpeople treated with peni-
cillin in the pre-HIV era.

The optimal treatment regimen for syphilis in
HIV-infected subjects has been controversial since
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case reports emerged in the late 1980s documenting
failures to CDC-recommended treatment regi-
mens.” Several studies have suggested an increased
risk of syphilis treatment failure when standard
regimens are used while others have not.? The
current CDC recommendations suggest using the
same treatment regimens as those used in HIV-
uninfected subjects with more aggressive post-
treatment serological follow-up in those who are
co-infected.? Our goal was to systematically assess
the literature for studies reporting syphilis sero-
logical and clinical treatment responses in HIV-
infected subijects stratified by the stage of syphilis
infection.

METHODS

Data sources and searches

We searched Medline, SCOPUS, ISI, POPLINE,
Excerpta Medica and Cochrane Central Register of
Controlled Trials databases from 1980 to June 2008
(or earliest date available within the time range).
We used the following search terms: syphilis AND
(treatment OR therapy OR management) AND
(‘HIV infection” OR ‘HIV infections’ OR ‘HIV
persons’ OR ‘HIV patient’). Reference lists of the
retrieved articles were also manually searched for
other potentially relevant papers. We also reviewed
conference abstracts (International Society for
Sexually Transmitted Diseases Research, CDC STD
Prevention Conferences, Infectious Diseases Society
of America meetings, Interscience Conference on
Antimicrobial Agents and Chemotherapy, Confer-
ence on Retroviruses and Opportunistic Infections).
We assessed both English and non-English language
articles for eligibility.

Study selection

We evaluated articles for eligibility using a two-
stage procedure. In the first stage, all identified
abstracts were reviewed. In the second stage, we
reviewed the entire text of articles that met the
inclusion criteria and articles whose eligibility was
uncertain based on review of the abstract. Where
information was missing, we attempted to contact
either the primary or senior authors on the study to
request additional information or clarification. All
articles were independently assessed by two
reviewers.

The inclusion criteria for studies were (1) syphilis
diagnosis based on serological criteria or darkfield
microscopy; patients treated based on syndromic
management without serological or microscopic
confirmation were excluded; (2) 10 or more people
with at least one patient documented HIV positive;
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(3) the HIV status of the patient was known at or near
(£365 days) the time of syphilis diagnosis; (4) the type and
duration of antimicrobial therapy received was documented; (5)
clinical or serological outcome was reported with at least
6 months of follow-up after syphilis treatment. The primary
outcome was syphilis serological or clinical failure at or greater
than 6 (early-stage syphilis) to 12 (late latent syphilis or neuro-
syphilis) months after treatment. We used the definition for
serological non-response as a fourfold increase in non-treponemal
titres 30 or more days after appropriate treatment or lack of
a fourfold decline in non-treponemal titres 6—12 months after
treatment for early syphilis or 12—24 months for late syphilis
(instances where follow-up was less than the times specified
above are highlighted in the tables).? For neurosyphilis, the defi-
nitions of failure included lack of a fourfold or greater non-trep-
onemal serological response at or after 12 months after treatment
and/or the lack of improvement in cerebrospinal fluid abnormal-
ities (white blood cell count, Venereal Disease Research Labora-
tory test or protein), or clinical signs suggestive of neurosyphilis
after 12 months.

Data abstraction, quality assessment and analyses
Both reviewers (LJB and KGG) independently extracted data
from all primary studies that fulfilled the inclusion criteria;
disagreement was resolved by consensus. The following infor-
mation was abstracted: study design, syphilis staging, type and
duration of syphilis treatment, post-treatment follow-up time
and adherence, stage-specific serological and clinical outcomes
and assessment of methods to account for re-infection as a cause
of syphilis treatment failure. We summarised outcomes for these
studies by tabulating the number of failures by the total number
of subjects who completed follow-up at the specified time. If
studies assessed outcomes at more than one follow-up time, all
times beyond the 6-month time point were recorded and the
time point with the least amount of loss to follow-up is reported
in the tables. We scored the methodological quality of the
studies by evaluating study design, allocation concealment,
blinding, loss to follow-up and source of funding, as applicable.”
Our initial goal was to perform a meta-analysis. However,
owing to the significant heterogeneity in treatment used,
adherence and follow-up, we were unable to generate mean-
ingful pooled summary statistics. Instead we summarised the
data of each individual study and tabulated the results. We
calculated probability of serological failure for each study strat-
ified by syphilis stage and treatment regimen used. We provide
95% confidence limits for point estimates to describe the degree
of uncertainty surrounding each value.

RESULTS

Of 1380 unique citations, we excluded 1342 on initial screening;
38 studies were fully reviewed: 37 were published articles and
one was a conference abstract (figure 1). Fifteen articles did not
meet one or more entry criteria and were excluded. The
remaining 23 studies, 22 published papers'®™*? and one confer-
ence abstract,* which has since been published,®® were included
in the systematic review after both reviewers agreed on their
validity assessments.

Studies that met inclusion criteria included: six retrospective
case series, seven prospective case series, two case—control
studies, two retrospective cohort studies, three prospective
cohort studies and four randomised trials (table 1). Two of the
trials were deemed good quality based on Jadad scores of 5.'7 %/
Two randomised trials compared efficacy of azithromycin with
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Potentially relevant citations identified and screened for
retrieval:1380

Electronic databases: 1370

Reference list review: 5

Conference abstracts: 5

Citations
excluded:1342

Full articles excluded: 15
- <6m follow-up (5)
- ? Timing of HIV infection (3)
- Total N<10 patients (4)
- No data on therapy (3)

Articles (37) & abstracts
(1) retrieved for more [
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Articles (22) &
Abstracts (1)
Included:23

6m= 6 months
? =Unknown timing of syphilis infection with respect to HIV infection

Figure 1 Study flow diagram.

other regimens and included HIV-infected subjects among the
recruited participants,?! *’ one small randomised open-label
study in HIV-infected subjects compared penicillin with
ceftriaxone in late latent and neurosyphilis,>® and one rando-
mised open label trial compared BPG with enhanced treatment
with additional amoxicillin and probenecid among subjects with
early syphilis.'® The latter trial included subjects with HIV. The
remaining studies were descriptive.

Most of the studies reported data on multiple treatment
regimens for various stages of syphilis resulting in very small
numbers within each category. Some studies only reported
failure rates for aggregate data inhibiting our ability to distin-
guish the efficacy of each individual treatment regimen. Studies
that fulfilled entry criteria and reported failures for each regimen
with a sample size of >10 HIV-positive persons for that regimen
are reported (table 2). The range of probabilities for serological
failure with 2.4 million units (MU) of intramuscular BPG was
6.9% (95% CI 2.6% to 14.4%) to 22.4% (11.7% to 36.6%); that of
7.2 MU of BPG in late latent syphilis was 19.4% (11.9% to
28.9%) to 31.1% (22.3% to 40.9%) and failure estimates with
18—24 MU of aqueous penicillin for the treatment of neuro-
syphilis were 27.3% (6.0% to 61.0%) to 27.8% (14.2% to 45.2%).
Only one of the randomised trials?” was included in table 2
because the data from the other three trials were reported in
aggregate or because the number of HIV-infected subjects, when
stratified by stage and drug regimen, was fewer than 10.

DISCUSSION

The current treatment guidelines in both the USA? and the UK®
recommend BPG as first-line treatment for early and late latent
syphilis in both HIV-infected and uninfected subjects. Assuming
lack of heterogeneity, were we to pool data from the 23 studies
included in this systematic review, serological outcomes of
people treated with BPG (2.4 MU intramuscularly for early
syphilis and 7.2 MU intramuscularly for late latent syphilis)
could be assessed in a total of 197 people with early and 245
people with late latent syphilis. There are even fewer data avail-
able on the use of doxycycline (100 mg orally twice a day) to treat
early syphilis in HIV-infected subjects: 20 total cases. For neuro-
syphilis, outcomes on 68 people treated with intravenous aqueous
penicillin (18—24 MU intravenously for 10—14 days) and 19
people treated with ceftriaxone (2 g intramuscularly or intrave-
nously daily for 10—14 days) could be assessed. Our study entry
criteria were not overly restrictive. In fact, we chose criteria that
would allow for the least restrictive clinically meaningful
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Table 2 Probability of treatment failure for various therapeutic regimens stratified by syphilis stage and HIV status (if data on HIV-uninfected subjects
were reported). Studies that fulfilled entry criteria and reported failures for each regimen with a sample size of >10 people for that regimen are included

Total N Failures % Probability of Total N Failures % Probability of
Stage Regimen Study (HIV+) (HIV+) failure HIV+ (95%CI) (HIV-)  (HIV-) failure HIV- (95% Cl) p Value
Early BPG X 1 Riedner (2005)?’ 87 6 6.9 (2.6 to 14.4) 78 3 3.8 (0.8 to 10.8) 0.3
Ghanem (2007)*° 31 4 12.9 (3.6 to 29.8) 151 4 2.6 (0.7 to 6.6) 0.03
Ghanem (2008)2 49 11 22.4 (11.7 to 36.6) - - - -
CPG+P X 17d Warwick (2008)% 105 1 1.0 (0.3 to 5.4) - - - -
Doxy X 14d Kofoed (2006)%° 15 1 6.7 (0.2 to 31.9) - - - -
Azithro X 1 Riedner (2005)?’ 84 4 4.8 (1.3 t0 11.7) 79 0 0 (0 to 4.6) 0.1
Late latent BPG X3 Dowell (1992)'° 13 4 30.8 (9.1 to 61.4) - - - -
Malone (1995)'® 19 4 21.1 (6.1 to 45.6) - — - -
Ghanem (2007)%° 93 18 19.4 (11.9 to 28.9) 14 1 7.1 (0.2 to 33.8) 05
Ghanem (2008)2 103 32 31.1 (22.3 to 40.9) - - - -
Cef X10-14 doses  Dowell (1992)' 36 9 25.0 (12.1 to 42.2) - - - -
Neurosyphilis  APG X 10-14d Gordon (1994) 1 27.3 (6.0 to 61.0) - - - -
Ghanem (2008)2 36 10 27.8 (14.2 to 45.2) - - - -

APG, aqueous penicillin 18—24 million units intravenously daily; Azithro, azithromycin 2 g; BPG, benzathine penicillin G 2.4 million units given intramuscularly; Cef, ceftriaxone 1—2 g
intramuscularly or intravenously; CPG, procaine penicillin 2.4 million units intramuscularly; d, days; Doxy, doxycycline 100 mg orally twice a day; m, months; N, number; P, probenecid 500 mg

orally four times daily; —, no data available for HIV-uninfected subjects.

Given the limitations of the data, one approach has been to
advocate conservative approaches to managing co-infected
people: cerebrospinal fluid examination in all HIV-infected
subjects with syphilis or, at least, the use of treatment regimens
that are effective at treating underlying occult neurosyphilis
irrespective of syphilis stage.*” ** The arguments against broad
implementation of these strategies include limited resources and
lack of studies demonstrating improved long-term outcomes
compared with standard management approaches.** Currently,
the main recommendation among co-infected people is for
aggressive serological and clinical follow-up after stage-appro-
priate treatment—a logical recommendation, but one not based
on objective evidence of efficacy.” Even this goal, however, is not
easily achieved. Among co-infected people attending Baltimore
City STD clinics, 64% did not have documented evidence of any
follow-up serologies after syphilis treatment.™

This study has several limitations: we were unable to pool
results owing to significant heterogeneity among the studies;
any such attempts would have yielded uninterpretable data. A
significant number of studies did not report outcomes for indi-
vidual treatment regimens. We attempted to contact all first and
senior authors listed to try to obtain clarifications. Although
most responded to the enquiries, many reported that they no
longer had easy access to the primary data given that some of
these studies were 10—15 years old. Our study entry criteria
were broad. For example, the CDC treatment guidelines suggest
that low rapid plasma reagin titres (eg, titres <1:32) in late
latent syphilis may not decline fourfold, even after appropriate
treatment. Few of the studies we reviewed examined this topic.
That is because even the CDC treatment guidelines are fairly
opaque about the significance of this finding, suggesting that ‘in
these circumstances, the need for treatment or repeated cere-
brospinal fluid examinations is unclear’. Finally, there is no
simple objective way to distinguish between treatment failure
and re-infection and most studies made no attempt to do so
(table 1). As such, observed differences in treatment responses
between HIV-infected and uninfected subjects may be the result
of behavioural confounding.

A recent survey of infectious diseases practitioners highlights
the pervading uncertainty among clinicians who manage HIV-
infected subjects with syphilis.*> Of 375 clinicians who were
queried about the treatment of secondary syphilis in

Sex Transm Infect 2011;87:9—16. doi:10.1136/sti.2010.043893

» Studies assessing the treatment of syphilis among HIV-infected
subjects are heterogeneous.

» Current guidelines for the treatment of syphilis among
HIV-infected subjects are based on limited objective data.

» The optimal antimicrobial regimen to treat syphilis in
HIV-infected subjects is unknown.

HIV-infected patient, 64% used a non-CDC recommended
regimen consisting of three doses of 2.4 MU of intramuscular
BPG. In an accompanying editorial titled “When guidelines
don’t guide the physician”, the author suggested that the
inconsistency seen among clinicians is the result of limited
evidence to support clear management approaches.*® Our study
highlights the significant heterogeneity that exists among
treatment studies and the difficulty in trying to make use of
these data to guide management decisions. Rates of syphilis
continue to increase and HIV-infected subjects are dispropor-
tionately affected.*” The optimal treatment regimen for syph-
ilis in HIV-infected patients is unknown and, consequently,
any guideline recommendation in this population is ultimately
based on limited objective data.
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