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Persons with multiple syphilis reinfections may play
an important role in syphilis transmission. We ana-
lysed all syphilis tests carried out for people attending
the HIV/sexually transmitted infection (STI) clinic at
the Institute of Tropical Medicine, Antwerp, Belgium,
from 1992 to 2012 to evaluate the extent to which
syphilis reinfections were contributing to the syphilis
epidemic in Antwerp. We then characterised the fea-
tures of the syphilis infections in individuals with five
or more episodes of syphilis. A total of 729 syphilis
episodes were diagnosed in 454 persons. The majority
of syphilis episodes occurred in people who had more
than one episode of syphilis (445/729; 61%). A total
of 10 individuals had five or more episodes of syphilis
diagnosed over this period. All were men who have sex
with men, HIV positive and on antiretroviral therapy.
They had a total of 52 episodes of syphilis diagnosed
and treated. In 38/42 of the episodes of repeat syphi-
lis in these 10 individuals, they presented without any
signs or symptoms of syphilis. Given that the majority
of cases of incident syphilis in our clinic were persons
with reinfections and that they frequently presented
without signs of symptoms of syphilis, there is a
strong case for frequent and repeated screening in all
persons with a diagnosis of syphilis.

Introduction

Syphilis is a sexually transmitted infection (STI) caused
by Treponema pallidum subspecies pallidum. Its pro-
tean clinical manifestations depend on the stage of
disease [1]. If a person presents in the primary stage,
this typically presents as a painless chancre — after
an incubation period of 10-90 days. In the secondary
stage, there is a diffuse rash and in tertiary syphilis,
there are neurological, cardiovascular or gummatous
lesions. There are no symptoms in the latent phase,
which occurs between the primary/secondary and
tertiary phases [1]. Since 2000, there has been a con-
siderable increase in the incidence of syphilis in a
number of high-income countries, such as Belgium,
Czech Republic, Denmark, Greece, Luxembourg, the
Netherlands, Norway, Slovakia, Slovenia and Spain [2].
These outbreaks have occurred predominantly in men
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who have sex with men (MSM), many of whom are HIV
positive [2-4]. In Belgium, the incidence of syphilis was
12 cases per 100,000 population in 2012 [5].

A number of studies have pointed out the importance
of core groups in the genesis of the current syphilis
outbreaks in high-income countries [3,4,6-8]. In some
studies, it has been argued that persons with multi-
ple syphilis reinfections are more likely to have high
numbers of sexual partners and to be involved in high-
risk sexual networks. As a result they may constitute a
core-within-the-core and play an especially important
role in syphilis spread [8,9].

In addition, there is recent evidence that syphilis is fre-
quently diagnosed concomitantly with hepatitis C (HCV)
infection in HIV-positive MSM and might play a role in
HCV transmission [5]. The current syphilis epidemic in
Antwerp, which started around 2000, has been charac-
terised by a large number of clients who have repeated
episodes of syphilis (repeat syphilis) [10,11].

The diagnosis of T. pallidum reinfection may be more
difficult than the diagnosis of the first episode of syph-
ilis. There are three possible reasons for this. Firstly,
it is difficult to distinguish syphilis reinfection from
disease relapse, since the diagnosis of both of these
depends on clinical findings of syphilis and a fourfold
increase in non-treponemal test titres [12,13]. Secondly,
syphilis infection leads to partial immunity to reinfec-
tion and thus subsequent episodes of syphilis may not
present in the same way as initial episodes [9,14,15].
Thirdly, in settings where syphilis is regularly screened
for in high-risk persons, syphilis is more likely to be
diagnosed earlier, before the development of clinical
symptoms [7,16,17]. These last two factors mean that
a large proportion of repeat syphilis may be diagnosed
purely on the basis of changes in titres of non-trepone-
mal tests. Both the sensitivity and the specificity of
these tests are suboptimal at various stages of syphilis
[18]. As a result, the diagnosis of repeat syphilis may
be both under- and over-diagnosed.



Given these diagnostic difficulties, we undertook a
study of syphilis reinfections in persons attending the
Institute of Tropical Medicine’s (ITM) HIV/STI clinic in
Antwerp, Belgium, with the following aims: to establish
the proportion of syphilis episodes occurring in per-
sons with a previous diagnosis of syphilis; to charac-
terise the features of the syphilis infections in persons
with five or more episodes of syphilis; and to discuss
the optimal diagnostic and screening strategies in indi-
viduals with repeat syphilis.

Methods

We conducted a laboratory review of all syphilis tests
carried out for persons attending the HIV/STI clinic
at the ITM from 1 January 1992 to 31 December 2012.
From 2000, people at-risk attending the clinic were
routinely screened 6-12 monthly with a rapid plasma
reagin (RPR) test (Becton, Dickinson and Company,
United States (US)) — a non-treponemal test — and a T.
pallidum particle agglutination (TPPA) test (Fujirebio
Inc., Japan). Persons at-risk were defined as those with
high-risk sexual behaviour or a history of a previous
diagnosis of an STI.

An episode of syphilis was defined as an episode in
which a person who had an RPR titre>1/8 and az4-fold
increase in RPR titres from a previous RPR titre and
a positive TPPA test on serum. Previous RPR results
were not always available and thus the definition
also applied to persons who on their first visit had a
positive TPPA and an RPR titre>1/8 and the RPR titre
fellz4-fold following appropriate therapy. A repeat epi-
sode of syphilis, which included syphilis reinfections
and reactivations, was defined as an episode in a per-
son who had a 24-fold increase in RPR titre, after a
previous diagnosis of syphilis who exhibited an appro-
priate response to therapy (24-fold decrease in RPR).
If there were signs of primary, secondary, tertiary or
neurosyphilis at the time of the repeat syphilis, then
the fourfold decrease was not required.

Detailed folder reviews were carried out for all persons
who had had five or more episodes of syphilis recorded
over the study period. We focused on clients with five
or more episodes of syphilis because we considered
that these individuals may represent persons in a core
sexual network that could be particularly important for
syphilis transmission. Data extracted for this subgroup
included demographics, clinical details including other
STl diagnoses made between 1992 and 2012 and the
clinical stage of syphilis at the time of diagnosis and
the therapy administered.

Stages of syphilis were determined by an infectious
disease specialist according to US Centers for Disease
Control and Prevention surveillance definitions [19,20].
Latent syphilis was defined as syphilis characterised
by RPR/TPPA seroreactivity without other evidence
of disease. Persons who had latent syphilis and who
acquired syphilis during the preceding year were clas-
sified as having early latent syphilis. Men who have

TABLE

Syphilis diagnoses stratified by number of episodes
of syphilis per person attending Institute of Tropical
Medicine’s HIV/sexually transmitted infections clinic,
Antwerp, Belgium, 1992-2012 (n=454)

Total number of

Number of episodes  Number of persons

of syphilis (1) ®) episodes of syphilis
1 284 284

2 100 200

3 47 141

4 13 52

5 8 40

6 2 12

Total 454 729

sex with men (MSM) were defined as men who reported
ever having had sex with men.

The data for the number of syphilis cases diagnosed in
the same time period for the Province of Antwerp were
obtained from the Belgian Scientific Institute of Public
Health. Ethical approval for the study was obtained
from the Institutional Review Board of the ITM.

Statistics

The chi-squared test for trend was used to assess if
repeat episodes of syphilis represented an increasing
proportion of the total number of syphilis cases per
year. All analyses were conducted in Stata 12.0 (Stata
Corp, College Station, TX, US).

Results

A total of 3,581 individuals were tested for syphilis
between 1992 and 2012 in the ITM HIV/STI clinic. Some
729 episodes of syphilis were diagnosed in 454 per-
sons, including 284 considered as first episodes and
445 as repeat syphilis (Table).

Table. Syphilis diagnoses stratified by number of epi
The syphilis episodes observed at the ITM clinic consti-
tuted 44% (729/1,662) of all episodes of syphilis diag-
nosed in the Province of Antwerp over the study period.
Syphilis was only diagnosed in persons who were HIV
positive at the time of the diagnosis or who became HIV
positive at a later date. There were no cases of syphilis
diagnosed from 1992 to 1994; most syphilis diagnoses
occurred after 2000 (Figure 1). The majority of episodes
of syphilis occurred in people who had more than one
episode of syphilis (445/729; 61%) (Table). The propor-
tion of infections due to repeat syphilis increased over
the study period (p<o0.001) (Figure 1).

Clients with five episodes of syphilis

A total of 10 persons had five or more episodes of
syphilis diagnosed over the study period (Figure 2). All
were MSM, HIV positive and on antiretroviral therapy
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FIGURE 1

Cases of initial and repeat syphilis diagnosed per year
at the Institute of Tropical Medicine, Antwerp, Belgium,
19922-2012 (n=729)
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with good virological and immunological responses.
They had a total of 52 episodes of syphilis diagnosed
and treated. The clinical stage of syphilis could be
determined in all 10 first episodes of syphilis, but
in only four of the 42 repeat episodes (Figure 2). All
the remaining 38 repeat episodes were picked up by
screening tests.

The 10 clients were diagnosed with one to eight
(median: two) other STIs over the study period (Figure
2). This excluded HIV and hepatitis B, for which all 10
demonstrated evidence of previous or current infection.

The RPR titres declined by the requisite fourfold
amount within a year following appropriate therapy in
each of the diagnoses of syphilis, excluding the third
episode in Case 9, where it took two years for this drop
to occur.

The RPR/TPPA tests (both of which are routinely per-
formed on the same serum specimen in our laboratory)
were done a mean of 152 days apart (95% Cl: 33-387
days).

Discussion

The incidence of syphilis continues to increase in a
number of European countries [2-4,21-23] In many of
these countries, the majority of these infections are
occurring in MSM [2,3,23]. In our study, individuals
with repeat syphilis infections constituted an increas-
ing proportion of all syphilis infections in people vis-
iting our clinic in Antwerp. They now constitute the
majority of syphilis infections seen in our clinic.
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As early as 1926, it was suggested that an increase
in titre of one of the non-treponemal tests without
symptoms or signs of syphilis could represent reinfec-
tion [21]. Great debate has followed about the relative
importance of reinfection versus relapse in the aetiol-
ogy of symptomless syphilis [24,25] and whether or
not repeat syphilis presents in the same way as initial
syphilis [9,25].

In the current outbreaks of syphilis in high-income
countries in Europe and elsewhere, retrospective
analyses of syphilis diagnoses within specific geo-
graphical areas have reached different conclusions as
whether or not there are differences in how initial and
repeat episodes of syphilis present. A study of MSM
from San Diego, California, US, in 2004-07 found no
difference [26], whereas other US studies from Florida
and Seattle, Washington, in 2000-08 and 1992-2008,
respectively, found that persons with repeat syphilis
were more likely to present with asymptomatic dis-
ease — although in the Florida study this was only sta-
tistically significant for the HIV-infected MSM group
[9,27]. In the Seattle study, repeat syphilis presented
as early latent disease in 113/254 (44.5%) cases, while
309/1,191 (25.9%) cases with initial syphilis [9].

A consistent finding in studies in which individuals in
a high-risk group are regularly screened for syphilis is
that a relatively high proportion (with both initial onset
and repeat syphilis) are found to have asymptomatic
disease of recent onset. In a study that involved three-
monthly RPR and TPPA screening of an HIV-positive
cohort in London, England, in 2002, for example, most
(26/44) new diagnoses of early syphilis were asympto-
matic [15]. A study from the Netherlands in 2003 using
comparable methodology had similar findings [3].

Why are repeat episodes so often asymptomatic
in HIV-positive MSM?

There could be at least five explanations for the
high proportion of persons identified with asymp-
tomatic syphilis in the setting of syphilis screening
programmes.

(i) False-positive test results.

There is a long list of causes of increases in the titres
of the non-treponemal tests that are unrelated to syph-
ilis [1,18]. Frequent testing may be more likely to detect
these increases and misdiagnose them as asympto-
matic syphilis.

(ii) Syphilis relapse.
Ineffective treatment may lead to relapse [17].

(iii) Lead-time bias.

The regular sampling (up to three monthly) involved in
the screening programmes would make it more likely
that persons are diagnosed during the syphilis incuba-
tion period before they develop symptoms of syphilis
[7,16,17].



FIGURE 2A

Changes in test® titres and diagnoses of new sexually transmitted infections in 10 cases with five or more episodes of
syphilis diagnosed between 1992 and 2012, Institute of Tropical Medicine, Antwerp, Belgium
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2 RPR and TPPA tests.

The denominators of all TPPA titres were divided by 10 due to space constraints.

(iv) Partial immunity.

Screening programmes have been taking place in
high-risk populations, in which an increasing propor-
tion of syphilis is due to reinfection [15,26]. T. pallidum
infection induces partial immunity to reinfection in
both humans and other animals, which may lead to an
increased proportion of repeat infections being asymp-
tomatic [14,15,24].

(v) Missed signs of disease.
Clinicians in screening programmes may place undue
reliance on serological tests at the expense of clinical

evaluations and thus be more likely to miss clinical
signs of disease.

Although false-positive RPR tests and relapses can
occur, we do not believe that these are dominant fac-
tors in why repeat episodes of syphilis are so often
asymptomatic. The most likely causes of false-positive
RPR tests in our study population, such as vaccina-
tions and other infections [1,28] tend to cause small
increases in RPR titres — not the large increases that
occurred in all of the episodes seen here. Furthermore,
they would not lead to the increases in TPPA titres that
characterise reinfections. Since all the cases received
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FIGURE 2B

Changes in test® titres and diagnoses of new sexually transmitted infections in 10 cases with five or more episodes of
syphilis diagnosed between 1992 and 2012, Institute of Tropical Medicine, Antwerp, Belgium
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2 RPR and TPPA tests.

The denominators of all TPPA titres were divided by 10 due to space constraints.

stage-appropriate, highly effective therapy under
direct supervision that has an extremely low failure
rate [29], we assume that relapses were very unlikely.

The lead-time bias explanation likely explains only a
proportion of asymptomatic presentations. This can
be inferred from comparing the incubation period of
syphilis, being a mean of 21 days (range: 10-90 days)
[1,12] and the time to positivity of an RPR test (ca 50%
and 90% positive by three and six weeks post infec-
tion, respectively) [29] with the frequency of RPR
testing (median: 114 days; 3%, 7% and 28% of tests
were performed at 7, 14 and 9o days post infection,
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respectively). As only 28% of tests were performed
within the maximum g9o-day incubation period, this
suggests that the lead-time bias is unable to explain
more than a minority of the 91% of the repeat cases
presenting asymptomatically.

Regarding clinicians missing signs of disease, we do
not consider this as a likely explanation as this would
not explain why only 2/10 of the initial episodes of
syphilis (vs 39/42 cases of repeat syphilis) were diag-
nosed as asymptomatic syphilis.



FIGURE 2C

Changes in test® titres and diagnoses of new sexually transmitted infections in 10 cases with five or more episodes of
syphilis diagnosed between 1992 and 2012, Institute of Tropical Medicine, Antwerp, Belgium
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2 RPR and TPPA tests.

The denominators of all TPPA titres were divided by 10 due to space constraints.

These considerations suggest that lead-time bias and
partial immunity may both play a role in the way that
repeat syphilis presents asymptomatically. Although
our findings are based on small numbers, may not
be generalisable to other populations undergoing
screening and require replication, they have important
implications. They suggest that persons with multiple
episodes of syphilis may be more likely to present with
asymptomatic disease. Because untreated syphilis
may remain infectious for more than a year [29], this
could result in these individuals having an even larger
role in syphilis transmission than their central position
in high-risk sexual networks would have led to. This
makes a good case for screening these individuals fre-
quently on a long-term basis. Although further study
is required, it may be prudent to screen all individuals
with a repeat syphilis diagnosis three to six monthly
or, failing that, screen them six monthly with a more
sensitive test such as an IgM test. A study from 1999 to
2008 in Zurich, Switzerland, found that an IgM enzyme-
linked immunosorbent assay was negative in consider-
ably fewer cases of primary syphilis cases compared
with the RPR test (4% vs 42%) [30].

It should be noted that persons with asymptomatic
syphilis are usually defined as having latent syphi-
lis and there is good evidence to suggest that this
category of syphilis is less infectious [28]. There are,
however, a number of reasons why it is inappropriate

to classify the asymptomatic syphilis diagnosed in our
cases as latent syphilis. Latency in a number of articles
and textbooks is conceived as being the stage follow-
ing primary/secondary syphilis [1,12,31]. In the individ-
uals with reinfections analysed in our study, however,
syphilis was either diagnosed before the primary/sec-
ondary stages could manifest (during the incubation
period) or it presented without signs of primary/sec-
ondary disease (true asymptomatic). Thus, we propose
that latency be reconceptualised from being a category
that follows primary /secondary disease to one which,
in addition, can occur before or contemporaneous to
primary/secondary disease (Figure 3). Lead-time bias
will also mean that some persons will be diagnosed
so early that it is not possible to predict what stage
they would have presented with if they had not been
treated. Further research is necessary to ascertain how
infectious individuals with repeat episodes of syphilis
are.

More attention needs to be directed to this emerging
issue of repeat syphilis. Not only may it play an impor-
tant role in syphilis transmission but individuals with
repeat syphilis may also merit a specific, still to be
defined, clinical work-up. This could include a lumbar
puncture to exclude relapse from infection arising from
a neurological reservoir of T. pallidium and additional
confirmatory tests (including TPPA tests). The transient
ischaemic attack and severe depression that Case 3
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FIGURE 3
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Adjusted conceptual framework of the natural history of
untreated syphilis

$ 9

In addition to the traditional framework (depicted in blue),
syphilis can be diagnosed at a preclinical stage in the setting
of screening (grey) or directly as an early latent stage without
having passed through the primary/secondary stages (green).
A higher proportion of clients with repeat syphilis may present
directly as early latent syphilis.

was diagnosed with between numerous episodes of
syphilis may reflect such a neurosyphilis (Figure 2).
Although speculative, lumbar puncture at this stage
may have led to his neurosyphilis being treated earlier
and may have prevented further relapses of syphilis.
Optimal therapy for repeat syphilis has also not been
completely defined thus far. Finally, interventions that
are able to address the risky behaviours underpin-
ning repeat syphilis infections in HIV-positive MSM are
urgently required.
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