
Seroprevalence and Risk Factors of Syphilis Coinfection in 
People Living with HIV

Address for correspondence: Ozlem Aydin, MD. Istanbul Medeniyet Universitesi Goztepe Egitim ve Arastirma Hastanesi Enfeksiyon 
Hastaliklari Anabilim Dalı, Istanbul, Türkiye
Phone: +90 532 255 85 49 E-mail: ozlemsenaydin@hotmail.com

Submitted Date: January 09, 2022 Accepted Date: May 29, 2022 Available Online Date: July 21, 2022
©Copyright 2022 by Eurasian Journal of Medicine and Investigation - Available online at www.ejmi.org
OPEN ACCESS  This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Syphilis, which is caused by Treponema pallidum, was dis-
covered in the 15th century and has caused numerous 

mortalities and morbidities for more than 500 years. These 
effects of the disease diminished with the discovery of peni-
cillin in the 1940s.[1] The incidence of syphilis increased again 
after the 1990s with human immunodeficiency virus (HIV) 
infection, and outbreaks were seen in North America, Eu-
rope and Australia in the early 2000s.[2,3] Because both HIV 
and syphilis are sexually transmitted diseases, their coinfec-

tion is not surprising. Men who have sex with men (MSM), 
sex workers, drug addicts and those with multiple partners 
are in the risk group.[4] Studies have reported the prevalence 
of syphilis coinfection among people living with HIV (PLHIV) 
between 6.21% and 46.5% worldwide.[5-11]

Syphilis increases the risk of the transmission of HIV in-
fection. This condition occurs when oral, genital and anal 
ulcers are bleeding easily during sexual contact. Syphilis 

Objectives: This study aimed to determine syphilis coinfection prevalence in people living with HIV (PLHIV) and risk 
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Methods: This single-center retrospective cohort study screened PLHIV who were monitored in our center between 
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Syphilis coinfection was related to being male (p<0.001), MSM (p=0.008) and single (p=0.007). Regular condom use was 
inversely related to syphilis coinfection (p=0.002).
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changes the course of HIV infection and causes progres-
sion by affecting the humoral and cellular immune sys-
tems. HIV infection may also change the typical course of 
syphilis infection.[4,12,13]

Preventive programs related to HIV and the common use of 
antiretroviral therapy have transformed HIV infection cases 
from fatal diseases to chronic diseases.[14,15] Thus, patients’ 
quality of life increases, their lifespan is prolonged, and the 
risk of sexual transmission of their infection decreases. This 
condition causes the continuation of unprotected and risky 
sexual behaviors and increases the rates of other sexually 
transmitted diseases.[15]

Being aware of different syphilis presentations in patients 
infected with HIV, preventing new syphilis infections, and 
early diagnosis and treatment are significant in reducing 
the spread of both diseases. The Centers for Disease Control 
and Prevention (CDC) recommends screening for syphilis in 
sexually active individuals with HIV at their initial HIV exami-
nation and at least once a year thereafter.[16] This study aimed 
to determine the prevalence of syphilis coinfection in PLHIV 
who were followed in the clinic and risk factors of coinfec-
tion and to review protective and preventive measures.

Methods
This single-center retrospective cohort study was conduct-
ed in Medeniyet University Goztepe Training and Research 
Hospital. The ethics committee approval of the study was 
obtained from the Medeniyet University Goztepe Training 
and Research Hospital Ethics Committee with the date of 
19.02.2020 and number of 2020/0122.

In this study, PLHIV who were monitored between March 
2000 and February 2020 were retrospectively screened on 
the hospital’s database and were determined. The patients’ 
age, sex, education level, marital status, ways of HIV trans-
mission, condom use status, disease follow-up duration, HIV 
RNA during diagnosis, CD4 T lymphocyte counts, RPR (rapid  
plasma reagin) and TPHA (Treponema pallidum hemaggluti-
nation assay) results were recorded on a form. HIV tests were 
performed using the enzyme-linked immunosorbent assay 
(ELISA) method, while HIV RNA levels were measured with 
the polymerase chain reaction (PCR) method (ARTUS QIA-
GEN HI Virus-1RG RT-PCR). CD4 T lymphocyte numbers were 
calculated by standard flow cytometry (FACSCalibur, Becton 
Dickinson). Serum RPR values were measured with the che-
miluminescence method (ARCHITECT Syphilis kit), and TPHA 
was measured with a manual kit (PLASMATECT TPHA kit).

Serum RPR and TPHA tests were used for screening at the 
time of HIV diagnosis and at annual follow-up. TPHA posi-
tivity (with positive or negative RPR) was accepted as an 
indicator of exposure to T. Pallidum.

The patients with neurological symptoms and those with 
CD4 count ≤ 350 and/or RPR titer ≥ 1:32 were tested for 
neurosyphilis by performing lumbar puncture (LP) regard-
less of their neurological symptoms.[17]

Statistical Analysis
The data are presented as descriptive statistics including 
mean, standard deviation (SD), quartile (25th quartile, me-
dian and 75th quartile) and frequency values in tables. The 
normal distribution of the numerical data was examined us-
ing the Shapiro-Wilk test. The patients who were included 
in the study were divided into two groups as TPHA-positive 
and TPHA-negative, and these two groups were compared 
using Mann-Whitney U test in terms of their numerical de-
mographic characteristics, and their categorical data were 
compared using the Fisher-Freeman-Halton exact test. The 
level of statistical significance was accepted as p<0.05, and 
SPSS (version 23) was used for the analysis. 

Results
The study included 474 patients living with HIV. Of the pa-
tients, 429 (90.5%) were male and 206 (47.9%) of the male 
patients were men who have sex with men (MSM) (Table 
1). The median (IQR) age of the patients was 37 (30-47). The 

Table 1. Demographic characteristics of all patients included in 
the study

Variable	 n	 %

Sex
	 Female	 45	 9.5
	 Male	 429	 90.5
Education Level
	 Primary school	 43	 9.1
	 Secondary School	 48	 10.1
	 High school	 107	 22.6
	 University	 276	 58.2
MSM
	 No	 224	 52.1
	 Yes	 206	 47.9
Marital Status
	 Married	 162	 34.2
	 Single	 308	 65.0
	 Divorced	 4	 0.8
Using Condom
	 No	 110	 23.3
	 Yes	 363	 76.7
Syphilis Exposure
	 No	 331	 69.8
	 Yes	 143	 30.2

MSM: men who have sex with men.



348 Aydın et al., Seroprevalence and Risk Factors of Syphilis Coinfection in People Living with HIV / doi: 10.14744/ejmi.2022.39430

median follow-up duration of the patients was 48 (24-72) 
months (Table 2). Three hundred and sixty-three (76.7%) 
patients used condoms routinely, and 276 (58.2%) were 
university graduates. The syphilis coinfection rate in our 
participants was 30.2% (143/474) (Table 1). The median 
(IQR) CD4 T lymphocyte count at the first visit was 432 
(265.5-599.0) cell/mm3, and the median (IQR) HIV RNA 
value was 154849.5 (30441.7-637175.0) IU/ml. The patients’ 
median (IQR) TPHA value was 1280 (160-2560). RPR nega-
tivity and TPHA positivity were found in 4 of the patients, 
who were accepted as previous infections (Table 2). The 
RPR titers were found to be 1:2 in 48 (48/143, 33.6%) pa-
tients. The RPR titer distributions of the patients coinfected 
with syphilis are presented in Table 3. 

Eighty (80/474, 16.9%) of the patients were coinfected 
with syphilis at the time of their HIV diagnosis. Sixty-three 
(63/474, 13.3%) patients got infected with syphilis in a me-
dian (IQR) time of 60 (36-84) months into their HIV follow-
up and treatment.

There was no statistically significant relationship between 
the TPHA results of the patients and their age and educa-
tion level (p-values: 0.119 and 0.699, respectively). Being 
men (99.3%) (p<0.001), being MSM (57%) (p=0.008) and 
being single (75.5%) (p=0.007) were found to be statistical-
ly significant predictors of syphilis exposure. Regular con-
dom use was inversely correlated with syphilis coinfection 
(p=0.002). The CD4 values of 94 (94/143, 65.7%) patients 
with syphilis were >350 cell/mm3, while the CD4 values 
were ≤ 350 cell/mm3 in 49 (49/143, 34.3%) patients (Table 
4). Ten (10/143, 7.0%) patients, of whom four had neuro-
logical symptoms and six had no neurological symptoms 
but CD4 count ≤ 350 and/or RPR ≥ 1:32 titer, were diag-
nosed as neurosyphilis by lumbar puncture findings, and 
they received appropriate treatment. While seven (7/143, 
4.9%) patients who presented in the secondary period had 
skin rashes, and two (2/143, 1.4%) patients who presented 
in the primary period had oral lesions, 134 (134/143, 93.7%) 
patients were asymptomatic and in the latent period.

Discussion
It was found in this study that the T. pallidum infection rate 
among the PLHIV who were monitored in our clinic was ap-
proximately one over three. Almost all patients with syphi-
lis coinfection were male, and more than half of them were 
MSM. Studies conducted around the world have reported 
the rate of HIV and syphilis coinfection between 6.21% and 
46.5%. This rate was 6.21% in Singapore, 8-25% in Turkey, 
25% in Mexico, 46.5% in Taiwan, 16.42% in Morocco, 18.4% 
in Brazil, 16.1% in Thailand, and 10% in Ghana.[5-11,18-21]

Syphilis has reemerged as a public health problem espe-
cially in bisexuals and MSM, which are high-risk groups. 
MSM are also the key population for HIV infection. Similarly, 
various studies in the literature have determined that coin-
fection rates are the highest among male individuals and 
MSM.[5,7,9,20] 

This cohort study revealed that more than half of the pa-
tients with syphilis were diagnosed as syphilis together 
with HIV diagnosis, and almost half of them were TPHA-
negative at the beginning but were detected to have syph-
ilis during their follow-up. Patients infected with HIV should 
be tested for syphilis exposure during the follow-up of their 
infection.

The correct use of condoms prevents sexually transmit-
ted diseases.[22] In our study, the rates of syphilis exposure 

Table 2. Demographic characteristics of all patients included in 
the study

		  n	 Median (IQR)

Age	 474	 37.0 (30.0-47.0)
Duration of follow-up (months)	 473	 48.0 (24.0-72.0)
RPR (%)	 139 (29.32)	 4.0 (2.0-32.0)
TPHA (%)	 143 (30.2)	 1280.0 (160.0-2560.0)
CD4 at diagnosis 	 473	 432.0
CD4 at last patient visit 	 474	 689.0
HIV RNA at diagnosis 	 474	 154849.5
HIV RNA at last patient visit 	 473	 0

RPR: rapid plasma reagin; TPHA: Treponema pallidum hemagglutination 
assay; HIV RNA, human immunodeficiency virus ribonucleic acid.

Table 3. RPR titers in patients with syphilis coinfection

			   TPHA positive

		  n		  %

RPR titer
	 1	 1		  0.7
	 2	 48		  33.6
	 4	 26		  18.2
	 8	 15		  10.5
	 16	 8		  5.6
	 32	 11		  7.7
	 56	 2		  1.4
	 64	 15		  10.5
	 128	 8		  5.6
	 256	 2		  1.4
	 512	 3		  2.1
	 Negative 	 4		  2.8
Total	 143		  100.0

RPR; rapid plasma reagin; TPHA; Treponema pallidum hemagglutination 
assay.
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among the patients who did not use condoms were sig-
nificantly higher. In general, syphilis is sexually transmit-
ted with direct skin contact from active primary and sec-
ondary lesions. Syphilis can be transmitted with lesions in 
the penis, groin, mouth and anus that cannot be covered 
with a condom.[23] Studies have shown that oral sex, which 
is regarded as a safer sexual activity, is the most effective 
route of infection.[4,24] Patients infected with HIV continue 
their risky sexual behaviors, thus easing the spread of other 
sexually transmitted diseases, especially syphilis. Safe sex, 
avoiding risky sexual behaviors, and educating and inform-
ing patients are the most effective ways for controlling 
these coinfection cases.

While Riley et al.[25] found that syphilis infection occurs in 
PLHIV most frequently between the ages of 25 and 44, 
Mata Marin et al.[10] reported that it occurs between the 
ages of 30 and 39, and Asade- Beideko et al.[21] stated that 
it occurs between the ages of 20 and 39. The fact that the 
young age group has more sexual activity, and their ten-

dency to find multiple partners on the internet is higher 
than the elderly population may play a role in increasing 
their syphilis exposure. There was no statistically significant 
difference between the TPHA-positive and TPHA-negative 
patients in the sample of this study in terms of their age 
distributions.

HIV and syphilis coinfection cases are a dangerous combi-
nation. Numerous chancres can be observed in the primary 
period, but the infection can also progress asymptomati-
cally. The disease is more common in the secondary stage 
and causes more immune activity. This stage may progress 
aggressively, and early neurological involvement may de-
velop.[4,26] In this study, 10 patients were regarded as neuro-
syphilis and treated accordingly. 

CD4 count decreases in the presence of primary and sec-
ondary syphilis coinfection while viral load increases, thus 
causing the progression of HIV infection. This situation is 
reversible after the treatment of the syphilis infection.[13,27] 
Among the patients in this study, two were in the primary 

Table 4. Distribution of TPHA-negative and TPHA-positive patients based on demographic characteristics

			   TPHA negative (n=331)			   TPHA positive (n=143)

		  n		  % 	 n		  % 	 P

Age group
	 18-25	 31		  9.4	 13		  9.1	 0.221
	 26-45	 201		  60.7	 98		  68.5	
	 46 and older	 99		  29.9	 32		  22.4	
Sex
	 Female	 44a		  13.3	 1b		  0.7	 <0.001
	 Male	 287a		  86.7	 142b		  99.3	
Education Level
	 Primary school	 27a		  8.2	 16a		  11.2	 0.509
	 Secondary School	 35a		  10.6	 13a		  9.1	
	 High school	 71a		  21.5	 36a		  25.2	
	 University	 198a		  59.8	 78a		  54.5	
MSM
	 No	 163a		  56.6	 61b		  43.0	 0.008
	 Yes	 125a		  43.4	 81b		  57.0	
Marital Status
	 Married	 128a		  38.7	 34b		  23.8	 0.007
	 Single	 200a		  60.4	 108b		  75.5	
	 Divorced	 3a		  0.9	 1a		  0.7	
Using Condom
	 No	 64a		  19.3	 46b		  32.2	 0.002
	 Yes	 267a		  80.7	 97b		  67.8	
 CD4 count at diagnosis
	 <=350	 126		  38.1	 49		  34.3	 0.451
	 >350	 205		  61.9	 94		  65.7	

a: significantly different from b, b: significantly different from a. MSM, men who have sex with men.
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period, seven were in the secondary period, and most of 
them were in the latent period. None of the patients were 
found to have CD4 T lymphocyte decrease and viral load 
increase since their diagnoses were made mostly in the la-
tent period during their follow-up. 

Our study is limited because it is retrospective nature, 
however, we think that our study may contribute to the lit-
erature by demonstrating the syphilis seroprevalence HIV-
positive patients.

In conclusion, this study revealed that the prevalence of 
syphilis among PLHIV was one-third. It was also found that 
the infection rates were higher among men, MSM and pa-
tients who did not use condoms regularly. The risk factors 
of the disease should be determined, especially young in-
dividuals should be informed about sexually transmitted 
diseases, their effects and preventive ways, and new social 
strategies about this topic should be developed. Raising 
awareness about syphilis among individuals infected with 
HIV and about HIV among individuals infected with syphilis 
and carrying out screenings in routine follow-ups is highly 
important for the early diagnosis and treatment of both dis-
eases and for taking the rates of their spread under control.

Disclosures

Ethics Committee Approval: The study protocol was approved 
by Medeniyet University Goztepe Training and Research Hospital 
Ethics Committee with 19/02/2020 dated and 2020/0122 num-
bered decision.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – Ö.A., Y.Ç.; Design – Ö.A., 
P.E.; Supervision – Y.Ç., F.Y.K.; Materials – Ö.A., F.Y.K.; Data collec-
tion&/or processing – Ö.A., P.E.; Analysis and/or interpretation 
– H.A.; Literature search – Ö.A., P.E., F. Y.K.; Writing – Ö.A.; Critical 
review – Y.Ç.

References
1.	 Clement ME, Okeke NL, Hicks CB. Treatment of syphilis a sys-

tematic review. JAMA 2012;312:1905–17. [CrossRef ]

2.	 İnci A, Ceylan S, Mete B. Secondary syphilis and human im-
munodeficiency virus coinfection. Dis Mol Med 2016;4:21–3.

3.	 Kitayama K, Segura ER, Lake JE, Perez-Brumer AG, Oldenburg 
CE, Myers BA, et al. Syphilis in the Americas: a protocol for a 
systematic review of syphilis prevalence and incidence in four 
high-risk groups, 1980-2016. Syst Rev 2017;6:195. [CrossRef ]

4.	 Lynn WA, Lightman S. Syphilis and HIV: a dangerous combina-
tion. The Lancet 2004;4:456–66. [CrossRef ]

5.	 Ang LW, Wong CS, Ng OT, Leo YS. Incidence of syphilis among 
HIV-infected men in Singapore, 2006-2017: temporal trends 
and associated risk factors. Sex Transm Infect 2020;96:293–9. 

6.	 Sarigül F, Sayan M, İnan D, Deveci A, Ceran N, Çelen MK, et al. 

Current status of HIV/AIDS-syphilis co-infections: a retrospec-
tive multicentre study. Cent Eur J Public Health 2019;27:223–
8. [CrossRef ]

7.	 Altuntaş AA, Karaosmanoğlu HK, Sayan M, İnce ER, Nazlıcan 
Ö. Seroprevalence and risk factors of syphilis among HIV/
AIDS patients in Istanbul, Turkey. Cent Eur J Public Health 
2015;23:65–8. [CrossRef ]

8.	 Yenilmez E, Cetinkaya RA. Are clinicians aware enough of syph-
ilis in HIV_infected populations? The clinical and Laboratuvary 
Findings in a Training Hospital. Ulutas Med J 2019;5:202–8. 

9.	 Sarıgül F, Üser Ü, Öztoprak N. Seroprevalence and risk factors 
in HIV/AIDS patients coinfected with syphilis. Klimik Derg 
2019;32:161–4. [CrossRef ]

10.	Mata-Marín JA, Sandoval-Sánchez JJ, Huerta-García G, Arroyo-
Anduiza CI, Alcalá-Martínez E, Mata-Marín LA, et al. Prevalence 
of antibodies against Treponema pallidum among HIV-pos-
itive patients in a tertiary care hospital in Mexico. Int J STD 
AIDS 2015;26:81–5. [CrossRef ]

11.	Chang YH, Liu WC, Chang SY, Wu BR, Wu PY, Tsai MS, et al. As-
sociated factors with syphilis among human immunodefi-
ciency virus-infected men who have sex with men in Taiwan 
in the era of combination antiretroviral therapy. J Microbiol 
Immunol Infect 2014;47:533–41. [CrossRef ]

12.	Kotsafti O, Paparizos V, Kourkounti S, Chatziioannou A, Nico-
laidou E, Kapsimali V, et al. Early syphilis affects markers of HIV 
infection. Int J STD AIDS 2016;27:739–45.

13.	Buchacz K, Patel P, Taylor M, Kerndt PR, Byers RH, Holmberg 
SD, et al. Syphilis increases HIV viral load and decreases CD4 
cell counts in HIV-infected patients with new syphilis infec-
tions. AIDS 2004;18:2075–9. [CrossRef ]

14.	Gokengin D, Oprea C, Begovac J, Horban A, Zeka AN, Sedlacek 
D, et al. HIV care in Central and Eastern Europe: How close are 
we to the target? Int J Infect Dis. 2018;70:121–30. 

15.	Okoboi S, Castelnuovo B, Moore DM, Musaazi J, Kambugu A, 
Birungi J, et al. Risky sexual behavior among patients on long-
term antiretroviral therapy: a prospective cohort study in ur-
ban and rural Uganda. AIDS Res Ther 2018;15:15. [CrossRef ]

16.	Workowski KA, Bolan GA; Centers for Disease Control and Pre-
vention. Sexually transmitted diseases treatment guidelines, 
2015. MMWR Recomm Rep 2015;64:1–137.

17.	Janier M, Hegyi V, Dupin N, Unemo M, Tiplica GS, Potočnik M, 
et al. 2014 European guideline on the management of syphi-
lis. J Eur Acad Dermatol Venereol 2014;28:1581–93.

18.	Bourouache M, Mimouni R, Nejmeddine M, Chadli S, Benlme-
liani F, Sardi J, et al. The prevalence of syphilis in HIV-seropos-
itive patients: a retrospective study at the regional hospital in 
Agadir, Morocco. Pan Afr Med J 2019;33:252. [CrossRef ]

19.	Santos AMG, Souza Júnior VR, Melo FL, Aquino AECA, Ramos 
MOA, Araújo LM, et al. Prevalence and risk factors of syphilis 
and human immunodeficiency virus co-infection at a univer-
sity hospital in Brazil. Rev Soc Bras Med Trop 2018;51:813–8. 

https://doi.org/10.1001/jama.2014.13259
https://doi.org/10.1186/s13643-017-0595-3
https://doi.org/10.1016/S1473-3099(04)01061-8
https://doi.org/10.21101/cejph.a5467
https://doi.org/10.21101/cejph.a4001
https://doi.org/10.5152/kd.2019.35
https://doi.org/10.1177/0956462414530888
https://doi.org/10.1016/j.jmii.2013.11.003
https://doi.org/10.1097/00002030-200410210-00012
https://doi.org/10.1186/s12981-018-0203-1
https://doi.org/10.11604/pamj.2019.33.252.15781


351EJMI

20.	Phanuphak N, Pattanachaiwit S, Pankam T, Teeratakulpisarn N, 
Chamnan P, Pathipvanich P, et al. Sexually transmitted infec-
tions and HIV RNA levels in blood and anogenital compart-
ments among Thai men who have sex with men before and 
after antiretroviral therapy: implication for Treatment as Pre-
vention programme. J Int AIDS Soc 2018;21:e25186. 

21.	Asare-Bediako P, Dankwa K, Azumah DE, Nuvor SV. Seropreva-
lence and risk factors of syphilis infection among antiretrovi-
ral therapy naive HIV patients at the cape coast teaching Hos-
pital Ghana. World Journal of AIDS 2018;8:76–89. [CrossRef ]

22.	Crosby RA, Charnigo R, Shrier LA. Prospective associations be-
tween perceived barriers to condom: use and "perfect use". 
Am J Prev Med 2014;47:70–2. [CrossRef ]

23.	Koss CA, Dunne EF, Warner L. A systematic review of epidemi-

ologic studies assessing condom use and risk of syphilis. Sex 
Transm Dis 2009;36:401–5. [CrossRef ]

24.	de Andrade RS, de Freitas EM, Rocha BA, Gusmão ES, Filho MR, 
Júnior HM. Oral findings in secondary syphilis. Med Oral Patol 
Oral Cir Bucal 2018;23:138–43. 

25.	Riley LT, Johnson KL, Stewart J, Byers P. Syphilis and HIV co-
infection in mississippi: implications for control and preven-
tion. AIDS Behav 2020;24:1064–8. [CrossRef ]

26.	Karp G, Schlaeffer F, Jotkowitz A, Riesenberg K. Syphilis and 
HIV co-infection. Eur J Intern Med 2009;20:9–13. 

27.	Kofoed K, Gerstoft J, Mathiesen LR, Benfield T. Syphilis and hu-
man immunodeficiency virus (HIV)-1 coinfection: influence 
on CD4 T-cell count, HIV-1 viral load, and treatment response. 
Sex Transm Dis 2006;33:143–8. [CrossRef ]

https://doi.org/10.4236/wja.2018.83007
https://doi.org/10.1016/j.amepre.2014.01.026
https://doi.org/10.1097/OLQ.0b013e3181a396eb
https://doi.org/10.1007/s10461-019-02562-0
https://doi.org/10.1097/01.olq.0000187262.56820.c0



