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ABSTRACT

Understanding the frequency and impact of syphilis and hepatitis in HIV patients is crucial for optimizing clinical
management strategies. Early diagnosis and treatment of these co-infections are vital to mitigate their detrimental effects
on HIV progression and overall patient health. This study aims to elucidate the frequency of syphilis and hepatitis co-
infections in individuals with HIV.

The outcomes of serological tests for syphilis, HBsAg, anti-HBs, HBV-DNA, and anti-HCV, which were conducted
simultaneously with or after the anti-HIV test, along with the patients' demographic data, were retrospectively reviewed
and assessed. Statistical analyses were performed using the MedCalc (version 20.009; Ostend, Belgium) statistical package
program.

Of the anti-HIV test results examined between May 2021 and 2024, 72 were found to be reactive. Of these, 12 (18.8%)
were found to be reactive for Treponema pallidium total antibody. HIV/Syphilis/HBV coinfection was observed in only 1
patient. In logistic regression analysis, individuals with syphilis were 40 times more likely to contract HIV, while
individuals with HBV were 2.18 times more likely to contract HIV. HIV reactivity was 14.3 times less common in women
than in men. A significant association was found between genders in terms of HIV reactivity.

Since the main transmission route of syphilis, as in HIV infection, is known to be sexual contact, we found a very high rate
of syphilis in HIV-infected individuals in our study. Early diagnosis by performing serological tests for both syphilis and

viral hepatitis in all HIV-infected patients will be beneficial in reducing transmission.
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Introduction

The interplay between syphilis, hepatitis, and
human immunodeficiency virus (HIV) infection
represents a critical public health concern,
meriting comprehensive investigation due to the
synergistic effects of these infections on patient
morbidity and public health (1-3). Syphilis and
hepatitis, both of which can be
transmitted, are prevalent co-infections in
individuals with HIV, significantly influencing
clinical  outcomes and  complicating the
management of HIV (4). HIV, a retrovirus that
targets the immune system, continues to pose a
significant global health burden. According to the
World Health Organization (WHO),
approximately 38 million people were living with
HIV at the end of 2022 (5). The
compromises the immune system by destroying
CD4+ T cells, leaving individuals susceptible to
opportunistic infections and other comorbidities,
including syphilis and hepatitis B and C viruses
(HBV and HCV). Syphilis, caused by the
spirochete  Treponema  pallidum, progresses
through distinct stages, with varying clinical
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presentations from primary lesions to systemic
involvement in later stages (6). Despite the
availability of effective antibiotics, the incidence
of syphilis has resurged globally over the past two
decades, often in conjunction with HIV, especially
among men who have sex with men (MSM) and
other high-risk populations. Hepeatitis,
encompassing HBV and HCV, affects the liver
and can lead to chronic liver disease, cirrhosis, and
hepatocellular carcinoma. Co-infection with HIV
is common, given shared routes of transmission,
particularly sexual contact and intravenous drug
use. HIV-HBV and HIV-HCV co-infections are
associated with more rapid progression to liver
disease and a higher incidence of hepatotoxicity,
complicating antiretroviral therapy (ART). The co-
infection rates of syphilis and hepatitis in HIV-
positive individuals are notably higher than in the
general  population.  Studies  suggest that
individuals with HIV are significantly more
susceptible to syphilis reinfection and hepatitis
complications due to immunosuppression and
potential behavioral risk factors (7,8). For
instance, the immunosuppressive nature of HIV
can alter the clinical course of syphilis, resulting in
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atypical presentations and making diagnosis and
treatment more challenging. Additionally, the
coexistence of HIV and hepatitis viruses can
accelerate liver damage, impede the response to
ART, and increase the risk of ART-related liver
toxicity (9). Understanding the frequency and
impact of syphilis and hepatitis in HIV patients is
crucial for optimizing clinical management
strategies (10). Early diagnosis and treatment of
these co-infections are vital to mitigate their
detrimental effects on HIV progression and
overall patient health. Moreover, integrated care
approaches that address the prevention, diagnosis,
and treatment of these co-infections are essential
for improving health outcomes in HIV-infected
populations.

This study aims to elucidate the frequency of
syphilis and hepatitis co-infections in individuals
with HIV. By examining epidemiological trends,
risk factors, and clinical outcomes, the research
seeks to contribute to the development of targeted
interventions and inform public health strategies
to reduce the burden of these co-infections in
HIV patients.

Materials and Methods

Our research involved HIV-positive individuals
who were tested for HIV at the Medical
Microbiology Laboratory of our hospital from
May 2021 to 2024 and subsequently confirmed.
Anti-HIV  test results of 2443 patients were
retrospectively analyzed. The outcomes of
serological tests for syphilis, HBsAg, anti-HBs,
HBV-DNA, and anti-HCV, which were conducted
simultaneously with or after the anti-HIV test,
along with the patients' demographic data, were
retrospectively reviewed and assessed.

HIV was detected in serum samples utilizing the
fourth-generation anti-HIV ELISA test (Roche
Diagnostics, Mannheim, Germany). The kit used
is a fourth generation kit that detects both HIV
p24 antigen and HIV type 1 (HIV-1 group M and
group O) and HIV type 2 antibodies with a
signal/cut off value in the range of 0-0.89.
Information on patient age and gender was
obtained from the hospital's automation system.
Repeatedly reactive samples were sent to the
National HIV-AIDS Confirmation and Viral
Hepatitis ~ Reference  Laboratory,  General
Directorate of Public Health, Ministry of Health
of the Republic of Turkey, Microbiology
Reference Laboratories and Biological Products
Department, for confirmatory tests.

Serological indicators of HBsAg, anti-HBs, anti-
HCV, Treponema pallidum total antibody were
studied by chemiluminescence method (Roche
Diagnostics, Mannheim, Germany). TPHA
(Treponema Palladium Hemagglutination) test was
performed on patients with syphilis reactivity.
HBV-DNA PCR (Roche Diagnostics, Mannheim,
Germany) test was performed on patients with
HBsAg reactivity.

Ethical approval: Ethics Committee permission
was obtained from an Ordu university Medical
Faculty Clinical Research Ethics Committee with
the decision number 2023/11/24-303.

Statistical Analysis: Statistical analyses were
performed using the MedCalc (version 20.009;
Ostend, Belgium) statistical package program. In
the statistical description of the data, numerical
data were expressed as number, mean and
standard  deviation.  Categorical data were
expressed as number, frequency and percentage.
Chi-square test was used to evaluate categorical
data. Logistic regression analysis was performed
for modeling of the study and was shown in a
table. In the logistic regression table, the group
relative to the reference group is shown in
quotation marks. Categorical data were shown as a
stacked percentage column. The results were
evaluated according to the significance level as

p<0.05.

Results

Anti-HIV test results of 2443 patients were
retrospectively analyzed in Ordu University,
Faculty of Medicine, Medical Microbiology
Laboratory between May 2021-2024 and 72
patients were found to be reactive. 64 of 72
patients were tested for Treponema pallidium total
antibody and 12 (18.8%) were found to be
reactive. TPHA test results of 8 of 12 patients
with HIV/Syphilis coinfection were 1/2560 and 2
were 1/160. Of the 72 patients with reactive HIV
confirmation results, 60 (83.3%) were male and all
12 patients with reactive syphilis results (100%)
were male. No syphilis was detected in any of the
12 female patients with reactive HIV confirmation
results. When patients with HIV reactive and
HIV/Syphilis co-infection were analyzed in terms
of gender, a statistically significant relationship
was found between them (p<0.0001). Forty
(55.6%) of the patients with HIV were between
the ages of 18-45 and 28 (38.9%) were between
the ages of 45-65. Among our patients with
HIV/Syphilis co-infection, 9 (75%) wete between
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Table 1: Logistic regression analysis of the relationship between age, gender, syphilis and hepatitis in

patients with HIV

Variables 8 SE Wald X2 P OR OR (%95 GA)
Age -0,0051024  0,0074894 0,4641 0,4957  0,9949 009804 1,0096
Gender="Female"  -2,66117  0,37528 50,2856 <0,0001%  0,0699  0,0335  0,1458
Syphilis="Reactive 5 (oq5 0,58265 40,2833  <0,0001* 40,3679 12,8847 126,4732
?BSAg: Reactive ) 76154 0,71996 1,1785 02777  2,1849  0,5328  8,9592
Anti

. . 0,29724 0,28577 1,0819 02983 13461  0,7688  2,3569
HBs="Reactive
ﬁ‘,,““HCVZ Reactiv 51 13346 8865,06565 0’00080562 09981  7.333E-10

Model X2=145.38, (DF=06; p<0.0001)
Nagelkerke R2= 0.268

Hosmer & Lemeshow test X2=14.38 (DF=8; P=0.072)

N=2435

* Significance at <0.05 level

the ages of 18-45 and 2 (16.7%) were between the
ages of 45-65. HBsAg was reactive in 4 (5.6%)
HIV-infected patients, all of whom also had
reactive HBV-DNA tests. According to the chi-
square test, we found a statistically significant
association between HIV and HBsAg positivity
(p<0.0017). HIV/Syphilis/HBV coinfection was
observed in only 1 patient. HIV/HCV coinfection
was not observed in any patient in our study.

In logistic regression analysis, individuals with
syphilis were 40 times (p<<0.0001) more likely to
have HIV, while individuals with HBV were 2.18
times more likely to have HIV. HIV reactivity was
14.3 times less common in women than in men. A
significant  relationship was found between
genders in terms of HIV reactivity (p<0.0001)
(Table 1).

Discussion

HIV is still a public health problem that is
increasing in Central Asia and Eastern Europe,
where our country is located, and it is frequently
seen together with syphilis and viral hepatitis HBV
and HCV because of their similar transmission
routes (11).

In the present study, we aimed to investigate the
frequency of syphilis, HBV and HCV coinfection
in HIV-infected individuals in our region. Our
findings indicate that among co-infections with
syphilis and viral hepatitis in HIV-positive cases,
HIV/syphilis is the most prevalent, followed by
HIV/HBV co-infection. We found that 83.3% of

HIV-positive patients and every case of HIV and
syphilis co-infection were male. An individual
with syphilis was 40 times more likely to be HIV
reactive, and an individual with HBV was 2.18
times more likely to be HIV reactive. However, no
connection was found between HIV and HCV.
Only one patient (1.4%) exhibited a combination
of HIV, syphilis, and HBV.

Several studies conducted in our country,
HIV/syphilis co-infection is between 8-25% (12—
14). The frequency of syphilis co-infection in HIV
patients admitted to our hospital in the last three
years was determined as 18.8%. The TPHA
seropositivity rate in these patients was found to
be 13.9% (10/72) and our results are consistent
with the study of Cabalak and Bal (15). Syphilis
and HIV are sexually transmitted disease agents
and since they can infect the same host together, it
is recommended to be screened together when
first diagnosed (14).

All of our patients with HIV/syphilis co-infection
were male. In the study conducted by Aydin et al.,
the prevalence of syphilis in HIV-infected
individuals was determined as 12.9%, and all cases
were male (12). It is noteworthy that HIV/syphilis
coinfection is more common in male patients both
in our study and in other studies conducted in our
country (13,14,16-18).

In our study, 55.6% of HIV-infected patients and
75% of patients with HIV/Syphilis coinfection
were between the ages of 18-45. In a similar study
conducted in country, HIV/Syphilis
coinfection was found to be 64% between the

our
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ages of 18-44 (13). In Oztiirk's study, this rate was
found to be 57.3% in patients coinfected with
syphilis (19).

It is accepted that 6-14% of HIV positive cases
wotldwide are infected with chronic HBV. In our
study, the prevalence of HIV/HBV coinfection
was found to be 5.5%, which is lower than the
world average. According to the results of meta-
analysis studies conducted in recent years, the
HIV/HBV coinfection rate was reported as 7.4%
(20). In studies conducted in Turkiye, the
HIV/HBYV coinfection rate ranged from 3.2% to
5.9%, and similar rates were found with our study
(15,21-23). In our study, we found anti-HBs
positivity to be 50%. Tozun et al found this rate
to be 31.9%, similar to the general population
(24). Thanks to national vaccination programs,
there has been a decrease in HBV seroprevalence
in HIV-infected individuals. It is recommended
that newly diagnosed HIV patients be screened for
HBYV and ecither treated or immunized accordingly.

The frequency of HIV/HCV coinfection vaties by
race and route of HIV transmission (25). In
studies conducted in our country, this rate varies
between 0.9% and 4.4% (22,23,26). Since anti-
HCV formation may be delayed in HIV-infected
individuals, HCV RNA should be checked or the
anti-HCV test should be repeated (27). However,
this was not possible in our study and may have
caused us to encounter HCV seropositivity.
Cabalak and Bal also did not encounter anti-HCV
positivity in their study (15).

In conclusion, since the main transmission route
of syphilis, as in HIV infection, is known to be
sexual contact, we found a very high rate of
syphilis in HIV-infected individuals in our study.
More comprehensive and multi-center studies can
be conducted on HIV-infected patients in our
region, contributing to epidemiological data and
providing guiding data to clinicians on the
management of coinfections. Early diagnosis by
performing serological tests for both syphilis and
viral hepatitis in all HIV-infected patients will be
beneficial in reducing transmission.
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