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Background: Our study aimed to reveal the seroprevalence of syphilis in HIV-positive patients in our center and to
reveal the diagnostic performance of the reverse sequence algorithm

Materials and Methods: The study data were obtained retrospectively. Statistical analyses were carried out using
SPSS version 20.0. Screening for syphilis was performed by reverse sequence algorithm using chemiluminescent
microparticle immunoassay (CMIA), Rapid Plasma Reagin and 7.pallidum hemagglutination tests.

Results: A total of 91 HIV-positive patients were included in the study. Of these patients, 15 (16.48%) had never
been tested for syphilis, and the rate of the patients who have a proper follow-up for syphilis was only 36.17%.
Nineteen patients were diagnosed with syphilis; the overall syphilis rate was 20.88%. The mean time to the diagnosis
of syphilis was 9.89+13.5 months, ranging from 0 to 48 months. Of the 76 patients screened for syphilis, 19 (25%)
had CMIA positivity with concurrent RPR positivity. Concurrent TP-HA testing was performed in 54 (71.05%) of the
76 patients and 17 (89.4%) of 19 patients with CMIA positivity, and all of these patients with CMIA positivity revealed
positive TP-HA results.

Conclusions: Syphilis co-infection rate in HIV-positive patients in our hospital was high. However, there are still
deficiencies in the screening of syphilis, and it has been shown that a specific screening algorithm is not adopted by
the clinicians who follow-up HIV-positive patients. Besides, non-treponemal and treponemal tests in the reverse
sequence algorithm revealed reliable results in diagnosis of syphilis in HIV-infected patients.

Keywords: HIV, syphilis, reverse sequence diagnostic algorithm, chemiluminescent immunoassay, RPR, 7reponema
pallidum hemagglutination assay

Introduction

It is estimated that there are about 37 million
HIV-positive cases worldwide (1). Within the
era of highly active antiretroviral treatments,
patients with HIV infection have got healthy life
expectancy; consequently, management of co-
infections, comorbidities and side effects of

antiretroviral drugs have become the most
essential problems in terms of morbidity
and mortality in HIV-infected patients. Viral
infections such as hepatitis B and hepatitis C, as
well as bacterial infections such as syphilis,
mycoplasma and gonorrhoea, are the most
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Syphilis Co-infection in HIV-infected Populations

essential and common co-infections in HIV
patients (2). In general population, 17.7 million
people between 15 and 49 vyears-old are
estimated to be infected with syphilis, and
about 5.6 million new cases are reported each
year (3). The incidence of syphilis is increasing
significantly every year especially in special
populations like people with multiple sexual
partners, men having sex with men (MSM)
and HIV-positive patients (3). Therefore, syphilis
screening is recommended in HIV-positive
individuals once a year; the selection should
be carried out quarterly in case of having risk
factors such as having multiple sexual partners
or a history of other sexually transmitted
diseases and being MSM (4).

Screening and diagnosis of syphilis is usually
performed by serological methods including
non-treponemal tests such as venereal disease
research laboratory (VDRL) and rapid plasma
reagan (RPR), or treponemal tests such as
enzyme immunoassay(EIA)/chemiluminescence
immunoassay (CMIA), fluorescent treponemal
antibody (FTA-ABS), Treponema  pallidum
hemagglutination (TP-HA), and 7. pallidum
particle agglutination (TP-PA). Screening can
be carried out with two different algorithms,
either conventional or reverse sequence; the US
Centers for Disease Control and Prevention
(CDC) have reported that reverse sequence
algorithm is more cost-effective than traditional
algorithm especially in laboratories with a
high testing frequency (5). According to this
algorithm, if EIA/CMIA is negative, syphilis is
excluded. Syphilis is confirmed if EIA/CMIA and
PRP are positive without previous syphilis
treatment history. If EIA/CMIA positive and
RPR negative, a second treponemal test is
recommended for verification. Although FTA-
ABS is considered the gold standard for
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diagnosis of syphilis, CDC no longer supports it
for the confirmation of syphilis, as it requires
experienced personnel and a dedicated
fluorescent antibody microscope, and it also
has lower sensitivity and specificity than other
treponemal tests; instead, 7. pallidum particle
agglutination assay(TP-PA)isrecommended (6).

Our study aimed to reveal the seroprevalence
of syphilis in HIV-positive patients in our center
and to reveal the diagnostic performance of the
syphilis-CMIA test using the reverse sequence
algorithm. In addition to this, we aimed to
question awareness of infectious disease
specialists in our center about syphilis and to
reveal the snapshot of clinical and laboratory
follow-up procedure in syphilis screening in
HIV-positive patients.

Materials and Methods

Subjects

All patients diagnosed or being followed-up
with HIV infection at the infectious diseases
outpatient clinic in our ftraining hospital
between September 1, 2016, and December
31, 2018 were included in the study. To meet
the inclusion criteria in the study, a patient with
HIV infection should have been admitted to
infectious disease outpatient clinic at least once.
The study was designed as a retrospective
descriptive and approved by Health Sciences
University, Hamidiye Non-Interventional Ethics
Committee (Date: 30.11.2018 and No: 18/72).

Methods

Confirmation of HIV infection by Western Blot
test and PCR was required. We searched
whether syphilis screening was performed at
the first visit and regularly; regular syphilis
screening follow-up criteria was that at least
one of the screening tests (CMIA + TP-HA) was
requested at least once every 12 months (4). Of
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these patients, those who did not complete the
12-month follow-up period were included in
the group who were screened for syphilis only
at the first visit. Patients who were followed up
for more than 12 months were included in the
group of patients who were also investigated
for regular syphilis screening. Syphilis screening
in our hospital laboratory is performed by
reverse sequence diagnostic algorithm as
recommended by CDC (5). Screening of syphilis
is carried out with chemiluminescence micro
particle immunoassay (CMIA)(Abbot®, System)
method in the first step and quantification
of positive results with Rapid Plasma Reagin
(RPR) is carried out. Besides, 7. pallidum
hemagglutination(TP-HA) test from treponemal
tests may be carried out simultaneously
following the demand of clinicians.

Statistical analysis

The age, sex, duration of follow-up/treatment
of each patient, syphilis test results, whether
syphilis screening was carried out at first visit
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and/or regularly, whether syphilis positive
patients received treatment and whether they
were consulted to ophthalmology-cardiology
clinics were recorded in Microsoft Office Excel
table. SPSS version 20.0 package program
was used for statistical analysis. Minimum,
maximum, average and median values were
calculated as descriptive analysis. P<0.05 was
considered statistically significant.

Results

A total of 91 HIV-infected patients who were
admitted at least once in our outpatient clinic
during the study period were included in the
study. Of the patients, 75 (82.42%) were male,
while 16 (17.58%) were female, and the mean
age was 37.09+13.6 years. The mean follow-
up period of the patients was 17.1+17.02
months ranging from 0 to 96 months (Table-1).
No syphilis screening was performed in 15
(16.48%) patients. During the study period,
19 patients were diagnosed with syphilis; the
syphilis rate was 20.88% in all patients while

Figure-1. Distribution of patients and the results in the study according to syphilis screening algorithm
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Table-1. Basic characteristics of patients and findings in the study

(n) (%) Mean=+Std Minimum Maximum
Age (Year)
=18-25 23 25.27
=26 — 40 37 40.66 37.09+13.6 18 75
= >40 31 34.06
Sex
= Male 75 82.42 N/A N/A N/A
= Female 16 17.58
Follow-up after diagnosis of HIV (Months)
=<]2 44 48.35
S0 24 19 50,88 17.17+17.02 0 96
= >24 28 30.77
No of patients diagnosed as syphilis 19 2088725 N/A N/A N/A
During the study period
= Syphilis screening performed 76 83.52
= Syphilis screening not performed 15 16.48 N/A N/A N/A
At the time of diagnosis (1% visit)
= Syphilis screening performed 65 7143
= Syphilis screening not performed 26 28.57 N/A N/A N/A
Syphilis screened regularly (n:47) *
= Yes 25 53.19 N/A N/A N/A
=No 22 46.81
Syphilis screened at 1%t visit and regularly (n:47)*
= Yes 17 36.17 N/A N/A N/A
=No 30 63.83
Time of syphilis diagnosis? (n:19)° (Months)
=0 (1 visit) 10 52.63
=1-12 3 15.79 9.89+13.5 0 48
=13-24 3 15.79
= >24 3 15.79

Std: Standard deviation, *Ratio in all patients, tRatio in patients screened for syphilis, #Ratio in patients followed-up for more than 12
months, §Ratio in patients diagnosed as syphilis, N/A: Not applicable

Table-2. Evaluation of findings in terms of syphilis positivity

Syphilis (+) Syphilis (-) P
Sex (n: 91)
= Male 18 57 0.176*
= Female 1 15
Age (n: 91)
=18-25 3 20 0.22*
=26 —-40 9 28 0391t
=>40 7 24 0.657t
Time of syphilis diagnosis?
= 0 (1th visit) (n:91) 10 (11%) 81 (89%) 0.134t
= 0 — 12 months (n:85) 3 (3.53%) 82 (96.47%) 0.077t
=13 — 24 months (n:44) 3 (6.82%) 47 (93.18%) 1*
= >24 months (n:28) 3(10.7%) 25 (89.3%) 0.459*

*Fisher's exact test, T Chi-Square Test
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the rate was 25% considering patients that
syphilis was screened (Table-1). None of the
patients had a history of syphilis treatment.
Syphilis screening was not performed in the
first visit in 26 (28.57%) patients. Of the 47
patients who were followed for 12 months or
more, 22 (46.81%) did not have regular syphilis
screening; moreover, only 36.17% (n:17) of the
47 patients were screened for syphilis both at
the first visit and regularly. The mean time to
diagnosis of syphilis was 9.89+13.5 months,
ranging from 0 to 48 months. Of the 19 patients
diagnosed with syphilis, ten were diagnosed at
the first visit. The number of patients diagnosed
with syphilis in the first 12 months, between 12
and 24 months, and 24 months after the first
visit was 3 in each of the three periods (Table
1). There was no significant difference in age,
sex and time-related-ratio of syphilis detection
between syphilis positive and negative patient
groups (Table-2).

Of the 76 patients screened for syphilis, 19
(25%) had CMIA positivity, and these all had
concurrent RPR positivity (Figure-1). There were
no cases with discordant CMIA and RPR results.
Concurrent TP-HA testing was performed in 54
(71.05%) of 76 patients with CMIA test carried
out and in 17 (89.4%) of 19 patients who were
positive for CMIA, and all of these 17 patients
had positive TP-HA results. Only one case
(1.85%) had concurrent TP-HA positivity
although their CMIA and RPR results were
negative (Figure-1). Sensitivity and specificity of
CMIA in diagnosis of syphilis were 100%, while
sensitivity and specificity of TP-HA were 100%
and 98%, respectively (Table-3). Three patients
who were diagnosed with HIV infection in
dermatology clinic in screening tests after
diagnosis of syphilis were referred to our clinic
from dermatology clinic.
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Table-3. Diagnostic performance of CMIA and TP-HA
for syphilis

Variables Syphili Sensitivity = Specificity
(+) )
CMIA (n:76)
1 1
+) 19 0 (95%Cl= (95%Cl=
) 0 >7 079-1) 0.92-1)
TP-HA (n:54)
*+) L ! (95;0— (925/93—
) 0 >3 0.77-1) 0.89-1)

McNemar test results

Discussion

Not only the frequency of syphilis has been
revealed to increase significantly in both ESE
and HIV-positive patient populations in recent
years, but also it has been reported that syphilis
also increases the risk of HIV infection (7).
According to a systematic review including HIV-
infected patients, the prevalence of syphilis in
HIV patients was reported reaching up to 58%
with a median prevalence of 9.5% (8). Since
some of the studies included in this review are
point prevalence studies, the rate of syphilis is
expected to be higher than that of point
prevalence studies. The syphilis seropositivity
rate in HIV-infected population in our study was
found to be consistent with the general
literature. According to a study reported from
Turkey, the rate of syphilis was reported to be
12.9% considering only the screening results at
first visit of patients (9). If we think the screening
results at first visit of patients in our study, the
rate of syphilis co-infection was 15.4% (10 out
of 65 patients).

On the other hand, syphilis is considered to be
one of the most critical indicator infections in
terms of HIV infection; therefore, HIV screening
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is recommended in all patients with syphilis
(10, 11). In Turkey, there are no data on HIV
co-infection rate among patients with syphilis.
The fact that three cases in our study were
diagnosed as HIV in screening after detection
of syphilis supports need for an epidemiological
study in our country. In a systematic review,
the median seroprevalence of HIV positivity
in syphilis patients was reported to be 15.7%
and 27.5% in men (12). In addition, a very
high rate (42%) of HIV co-infection has been
demonstrated in patients with syphilis in the ESE
population in Western Europe (13).

In our study, including high-risk patients for
syphilis, it was observed that CMIA, RPR and TP-
HA results showed a high level of compliance.
In a survey conducted in general population,
TP-HA positivity rates were found to be over
80% even in CMIA (+) / RPR (-) cases (14). The
fact that this ratio was similar to the TP-HA
positivity rates in CMIA (+) / RPR (+) cases were
interpreted as the problem was not in CMIA
performance. RPR kit, study technique or the
previous treatment history may have affected
the RPR results. As a result, the authors
recommended increasing the signal/cut-off
(S/CO) value in CMIA to reduce the false
positivity in CMIA and discordant results in the
reverse sequence algorithm. According to the
results of a retrospective study including 12.195
tests studied by reverse sequence algorithm
made in low-risk general population by Uzbek
et al (15) in Turkey, 206 (2%) patients found to
be CMIA positive, and 92(45%) of these patients
had negative RPR results. However, 37 (40%) of
these RPR negative patients were revealed to
be positive for TP-HA performed as a second
treponemal test; thereby, RPR was concluded to
be false negative. According to a study by
Sonmez et al. (16) including 362 probable
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syphilis patients according to the results of
rapid diagnostic tests, 311 patients (85.9%)
were diagnosed as syphilis when the screening
was performed with treponemal test (TP-HA)
and reversed algorithm. However, only 173
patients (47.8%) could be diagnosed as syphilis
when testing was performed with non-
treponemal analysis and classical algorithm,
meaning that when the traditional algorithm
was used, 4 out of 10 syphilis patients could
be to be undiagnosed. According to the data
of CDC report in 2011, the ratio of cases
with EIA/CMIA positive and TP-PA/FTA-ABS
negative (discordant test results) was only
14.1% in the high-risk population; however,
the ratio of conflicting results was 40.8% in
the general population (6). Since the rate of
discordant results in the general population
is almost three times higher, it has been
recommended that the positive results
of treponemal screening tests should be
interpreted carefully in at least the low-risk
population. However, since both the sensitivity
and specificity of CMIA are very high in the
high-risk population, it can be concluded that
second treponemal tests, such as TP-HA, do
not need to be tested concurrently. These tests
may be performed in the presence of a
discordant result.

In conclusion, syphilis co-infection rate in HIV-
positive patients in our hospital was high.
However, there are still deficiencies in the
screening of syphilis, and it has been shown that
a specific screening algorithm is not adopted by
the clinicians who follow-up HIV-positive
patients. Also, non-treponemal and treponemal
tests in reverse sequence algorithm revealed
reliable results in diagnosis of syphilis in HIV-
infected population. Since there is no overall
data for Turkey, there is a need for more
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comprehensive multicenter epidemiological
studies to reveal the prevalence of syphilis in
HIV positive population to increase awareness
about the disease.
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