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ABSTRACT

Introduction: Human Immunodeficiency Virus (HIV) and syphilis
co-infection is common and affects similar age groups. The
presence of syphilis infection increases the chances of transmission
of HIV. Syphilis has a negative impact on HIV infection, resulting
in increasing viral loads and decreasing Cluster of Differentiation
4 (CD4) cell counts during syphilis infection.

Aim: To determine the seroprevalence of syphilis, quantify
HIV-Syphilis co-infection in patients attending an Integrated
Counseling and Testing Centre (ICTC) centre.

Materials and Methods: This cross-sectional study was conducted
at the Department of Microbiology, Government Villupuram Medical
College, Tamil Nadu, India, for a period of four months from
March to June 2021. All consecutive adult patients attending
ICTC during the study period for voluntary testing or referred
from antenatal clinic or Sexually Transmitted Disease (STD) clinic
were included. Patients who were on treatment or follow-up of
syphilis were excluded. Pretest counselling session was given
and consent was taken for HIV testing. The HIV antibody tests
were performed and interpreted according to the National AIDS
Control Programme (NACO) guidelines. Rapid Plasma Reagin
test (RPR) screening was done. Positive cases were subjected to
Treponema pallidum Haemagglutination Assay (TPHA) and syphilis

Rapid Immunochromatographic Test (RICT). The results were
analysed with the data systematically entered in Microsoft excel
format and p-value was calculated by Fisher’s-exact test using
epi info™ software.

Results: Among the 400 patients attending the ICTC who
were included in the study, six patients had a reactive HIV test.
The overall HIV positivity was 1.5% (6/400). The RPR test was
positive in 7/400 patients (1.75%). Among the seven patients
with RPR positivity, five patients were positive by TPHA and
syphilis RICT. Biological False Positivity (BFP) rate in RPR
against TPHA was 28%. Thus, the frequency of syphilis among
the study population by the confirmatory test TPHA was 1.25%.
Among the five confirmed cases of syphilis, four patients were
males (80%) and one patient was female gender (20%). Four
of the five patients were in the 28-37 year old age group (80%)
and one patient was in the 38-47 year age group (20%). The
frequency of syphilis was 16.67% among HIV positives (17%)
and 1.02% among HIV negatives biological false positivity by
RPR was observed in 29% of the cases.

Conclusion: The HIV and syphilis co-infection is common and
specific treponemal tests could contribute to reducing errors
due to false positivity by non specific tests like RPR which can
be used as a screening test in microbiology laboratories.
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INTRODUCTION

The World Health Organisation’s (WHO's) global health-sector
strategy on sexually transmitted infections (2016-2021) has set
targets for a 90% reduction in the incidence of Treponema pallidum
(Syphilis) and Neisseria gonorrhoeae (Gonorrhea) infections between
2018 and 2030 [1]. Studies show that decrease in prevalence of
syphilis as well as prevention of perinatal transmission of syphilis
gives a hope that syphilis can cease to be a major public health
problem, yet limited surveillance of sexually transmitted illinesses in
vulnerable population may hinder the further progression towards
elimination of syphilis in South East Asia [2]. The presence of syphilis
infection increases the chances of transmission of HIV. Syphilis has
a negative impact on HIV infection, resulting in increasing viral loads
and decreasing CD4 cell counts during syphilis infection [3]. There
are many methods like Dark-field microscopy, immunofluorescence
and Polymerase Chain Reaction (PCR) for the diagnosis of syphilis.
As microscopy is difficult and culture methods are not available,
antibody detection methods are of paramount importance in the
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diagnosis of syphilis [4]. Syphilis can be detected by two types
of tests: non specific Cardiolipin tests like the Venereal Disease
Research Laboratory (VDRL) test, RPR and specific tests like the
TPHA [4].

The TPHA has a high sensitivity for all the stages of disease other
than very early primary syphilis [4,5]. These tests use the indirect
haemagglutination method to detect antibodies to Treponema
pallidum. The WHO recommends combining a non treponemal
test and a treponemal test for screening and diagnostic purposes
[1]. HIV and syphilis co-infection is common and affects different
age groups. The aetiological agent of syphilis, namely Treponema
pallidum may enhance the transmission of the virus, probably through
increased incidence of genital ulcers. Detection and treatment of
syphilis, therefore, help to reduce HIV transmission [6]. The term
“biologically false positive reaction” denotes the reactivity of lipoidal
antigens and cardiolipin antigens with the sera from patients who do
not have syphilis or other treponematoses. Lynn WA and Lightman
S, have observed that biological false positives to serological tests
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for syphilis may depend on individual immune response, the type of  RPR test qualitative test: The test was performed according to
serological test and the disease stage [7]. the manufacturer’s instructions provided along with the kit (Biolab
Though, many studies have been done in various parts of the Diagnostics, India). Using the sample dispensing device, one drop
country, not much data (a single study by Santhakumar A et al,  Of RPR reagent was added to one drop of test serum, mixed well
about the seroprevalance of syphilis in the district) is available in ~ @nd gently rotated on a VDRL shaker for seven minutes. Positive
Villupuram district which has a predominantly low socio-economical ~ @nd negative controls were included. The results were observed
population who are mostly migrant workers with increased risk of ~ under a bright light source for clumping of carbon particles and
contracting STDs [8]. The present study aims to determine the ~ compared with the positive and negative controls.

seroprevalence of syphilis, quantify HIV syphilis co-infection rates,  RPR quantitative tests: The RPR reactive samples were subjected to
and to determine the proportion of biological false positive reactions  serial two-fold dilutions from 1:2 to 1:64 according to the kit protocol.

in RPR when compared to treponemal tests like TPHA in a rural  TPHA: The reactive samples by qualitative and quantitative RPR

tertiary care centre in Villupuram district, Tamil Nadu, India. tests were subjected to TPHA (Plasmatec Healthcare Ltd, UK).
Serum containing antibodies to Treponema pallidum react with
MATERIALS AND METHODS avian erythrocytes sensitised with pathogenic Treponema pallidum

This cross-sectional study that was conducted at the Department  (Nichol’s strain) and produce visible agglutination. Control cells
of Microbiology, Government Villupuram Medical College, Tamil  which are avian erythrocytes not coated with Treponema pallidum

Nadu, India, for a period of four months from March to June 2021.  antigen can detect any non specific reaction. TPHA was taken as
The study was approved by the Institutional Ethics Committee (IEC)  the confirmatory test for syphilis.

(GVMC/IEC/ 2021/5) and informed written consent was obtained

, Interpretation: The test was interpreted as follows:
from patients.

e  Reaction Interpretation
Inclusion criteria: All consecutive adult patients (age >18 years) o p
attending the ICTC for voluntary testing or referred from antenatalor ~ ©  Even layer of agglutination Positive
STD clinic were included in the study. e No agglutination Negative
Exclusion criteria: Patients who were on treatment or follow-up of ~ ®  Agglutination in the control well Invalid
syphilis and age <18 years were excluded from the study. Syphilis Antibody (Ab) rapid card test (Athenese-Dx-The

Sample size calculation: A minimum sample size of 400 was TRUSTIine syphilis Ab rapid test): 150-200 pL or 3-4 drops
derived by considering the expected prevalence of syphilis as ~ of serum or plasma were collected in a sample container. When
confirmed by TPHA as 0.7% (Rajendran P et al.,) with a margin of ~ ready to test, the pouch at the notch was opened and the test strip

error of 8% and 95% confidence level [9]. dipped into the specimen for atleast 10 seconds. The strip was then
removed from the specimen and placed on a flat, dry surface. The
Study Procedure result was read in 10-15 minutes. Syphilis antibody rapid card test

Pretest counselling: Pretest counseling session was given by the  was used for evaluation and not taken as confirmatory.

counselors regarding the route and mode of transmission, window

period, preventive measures and treatment aspects of HIV. Consent  STATISTICAL ANALYSIS

was taken for HIV testing. The confidentiality of the patients was  Analysis was done with the data systematically entered in Microsoft
maintained. The patient’s demographic details were collected along  excel format and p-value was calculated by Fisher’s-exact test using
with their clinical history. epi info™ software. Statistical significance was considered when the
Sample collection and processing: A 5 mL of venous blood p-value obtained was <0.05. The test findings of the RPR test was
sample was collected in a plain vacutainer, allowed to clot for 10-15  compared with the reference method TPHA. Kappa value was used
minutes and centrifuged until the serum was separated. The HIV  to determine the significance of the agreement between the tests.
antibody tests were performed and interpreted according to the

NACO guidelines [10]. All samples were subjected to first kit HIV 1~ RESULTS

and 2 immunodot assay (Comb AIDS-RS ADVANTAGE ST). Negative A total of 400 consecutive adult patients attending the ICTC during
samples were declared as negative. If positive, the samples were  the study period were included. The male: female:transgender ratio
run in second (Voxpress HIV 1/T rapid immunochromatography)  was 70:329:1 with 70 (17.5%) males and 329 (82.25%) females
and third (Meriscreen HIV 1-2 WB rapid immunochromatography) and 1 transgender (0.25%) [Table/Fig-1]. The age of the patients
kits simultaneously. If two of them were positive, then the result  ranged from 19-59 years with a mean age of 38. The commonest
was declared as positive. If, two of them were negative, the test  age group of patients was 18-27 years (58.25%) followed by 28-
was declared as negative. If one of the two tests was negative, 37 years (39%), 48-57 years (1.5%) and 38-47 years (1%) [Table/
the sample was referred to the State Reference Laboratory (SRL,  Fig-1]. Among the 400 patients attending the ICTC, 219 (54.75%)
Chengalpattu Medical College, Chennai). The remaining serum was  patients were antenatal, 76 (19%) patients came for voluntary testing,
stored in a deep freezer in two aliquots each at -20°C till testihngwas 105 (26.25%) patients were referred from STD clinic. The two main
done. The serum was thawed and brought to room temperature  clinical presentations among the patients were genital itch 3 (0.75%) and

before performing the RPR and TPHA. rashes over body 2 (0.5%). Majority were asymptomatic 395 (98.75%).
Male (n=70) Female (n=329) Transgender (n=1)
(17.5%) (82.25%) (0.25%)
Age (years) Asymptomatic Genital itch Rash | Asymptomatic | Genital itch Rash | Asymptomatic Genital itch Rash Total (n=400)
18-27 16 2 - 215 - - 0 - - 233 (58.25%)
28-37 45 - 1 110 - - 0 - - 156 (39%)
38-47 1 - 1 1 - - 1 - - 4 (1%)
48-57 3 1 2 - 0 - 6 (1.5%)
58-67 0 - - 1 - - 0 - - 1(0.25%)
>67 0 0 - 0 - 0

[Table/Fig-1]: Age and sex distribution with clinical features of the study population (n=400).
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Six patients had a reactive HIV test [Table/Fig-2]. All were male
patients. The overall HIV positivity was 6/400 (1.5%). The frequency
of HIV positivity among voluntary ICTC attendees was 4/76 (5.3%),
1.9% among patients referred from STD (2 of 105), and 0% among
antenatal cases. Among the 400 patients, the RPR test was positive
in 7 (1.75%) patients. Four of seven patients were males (57.14%)
and 3 (42.86%) patients were females [Table/Fig-3]. Among the
seven patients with RPR positivity, five were positive by syphilis
rapid card test and TPHA [Table/Fig-4]. Thus, the frequency of
syphilis among the study population by the confirmatory test TPHA
was 5/400 (1.25%).

Males Female | Transgender Total
(n=70) (n=329) (n=1) (n=400)
HIV HIV HIV HIV
Category of patients positive | positive positive positive
ICTC attendees (voluntary o
testing) (N=76) 4 0 0 4(5.83%)
STD referrals to ICTCs (n=105) 2 0 0 2 (1.9%)
ANC (n=219) 0 0 0 0
Total (n=400) 6 0 0 6 (1.5%)

[Table/Fig-2]: Distribution of HIV status among study population (n=400).

HIV: Human immunodeficiency syndrome; ANC: Antenatal clinic; STD: Sexually transmitted disease;
ICTC: Integrated counselling and testing centre

Category of patients Male | Female | Transgender Total
ICTC attendees (Voluntary testing) 0 0 0 0
Referred to ICTC from STD clinic 4 2 0 6 (1.5%)
Referred to ICTC from ANC clinic - 1 - 1 (0.25%)
Total 4 3 0 7 (1.75%)

[Table/Fig-3]: Overall RPR positivity among various categories of study patients

(n=400).
ANC: Antenatal clinic; STD: Sexually transmitted disease; ICTC: Integrated counseling and testing centre

Syphilis antibody rapid
RPR immunochromatographic
positive test positive

TPHA

Category of patients positive

ICTC attendees (voluntary testing) - - -
Referred to ICTC from STD clinic 6 5 5

Referred to ICTC from ANC clinic 1 - -
[Table/Fig-4]: Distribution of patients with positive RPR, syphilis RICT, and TPHA (n=7).

RPR: Rapid plasma reagin test; TPHA: Treponema pallidum haemagglutination test; ANC: Antenatal
clinic; STD: Sexually transmitted disease; ICTC: Integrated counselling and testing center

The RPR test positivity among ICTC attendees versus STD
referrals (n=400) was compared by Fisher’s exact test, two-tailed
p-value equals 0.0016 [Table/Fig-5]. Hence, the association of
RPR positivity in STD referrals to ICTC was statistically significant
(p<0.05), when compared to RPR positivity in ICTC (Voluntary
testing and ANC). The RPR test with the confirmatory test TPHA was
evaluated [Table/Fig-6]. The sensitivity of RPR-100%; specificity-
99.4%, Positive Predictive Value (PPV)-71%, Negative Predictive
Value (NPV)-100%, kappa value-0.81 (Perfect agreement).

RPR RPR
Category of patients negative positive p-value
ICTC attendees (voluntary testing+ANC) 294 1 p=0.0016
STD referrals to ICTC 99 6 (Significant)

[Table/Fig-5]: Comparison of RPR test positivity among ICTC attendees versus
STD referrals (n=400).

RPR: Rapid plasma reagin test; ANC: Antenatal clinic; STD: Sexually transmitted disease;
ICTC: Integrated counselling and testing centre

Among the five confirmed cases of syphilis, 4 (80%) patients were
males and 1 (20%) patient was female gender. A 4 (80%) of five
patients were in the 28-37-year-old age group and 1 (20%) patient
was in the 38-47 year age group.

Two cases out of seven which were RPR positive were negative
by TPHA. Hence, the biological false positivity rate of the RPR test

National Journal of Laboratory Medicine. 2023 Jan, Vol-12(1): MO15-MO19

K Kavitha et al., Seroprevalence of Syphilis in Patients Attending an ICTC . I

Study population n=400
v
RPR positive RPR negative
N=393

v v
TPHA positive TPHA negative

n=5 n=2 |
| 1
HIV positive HIV negative
n=1 N=4

[Table/Fig-6]: Biological false positivity rate in RPR against TPHA.

RPR: Rapid plasma reagin test; TPHA: Treponema pallidum haemagglutination test

was noted as 28%. The association of gender with syphilis was
compared. By Fisher's exact test, the two-tailed p-value equals
0.0019 [Table/Fig-7]. Hence, the association of TPHA/ICT positivity
in males as compared to females was statistically significant
(p<0.05). The risk ratio is 18.8 inferring that males are more at risk
than females of acquiring syphilis. But, this may be because more
females have been enrolled in the study. Of the 400 patients who
were enrolled in the study, six were HIV positive. The frequency of
syphilis among HIV positive patients was 16.67% (1 of 6 patients)
[Table/Fig-8]. The frequency of syphilis among HIV negative patients
was 1.02%.

Sex Syphilis positive | Syphilis negative p-value
Males 4 66

p=0.0019 (Significant)
Females 1 328

[Table/Fig-7]: Association of gender and syphilis (n=5).

HIV status Patients with syphilis Patients without syphilis
HIV positive 1 5
HIV negative 4 390

[Table/Fig-8]: Association of syphilis and HIV status (n=400).

DISCUSSION

India has successfully achieved the 6" millennium development goal
of halting the HIV epidemic [11]. National adult (15-49 years) HIV
prevalence was estimated at 0.22% in 2020; 0.23% among males
and 0.20% among females [11]. There is a decline of about 33.3%
in the national adult prevalence from an estimated peak level of
0.33% in 2010 to 0.22% in 2020 [11]. The current study which was
conducted on 400 ICTC attendees observed an HIV seropositivity
of 1.5% [Table/Fig-2]. Anjana N et al., have reported an HIV
seropositivity of 3.78% among ICTC attendees in Central India from
2011-2015 [12]. Chougale R and Shinde P, have reported an HIV
seropositivity of 1.24% among ICTC attendees between 2013-2017
from Kolhapur, India [13]. The maximum number of attendees and
seropositive patients were young and middle aged adults [Table/
Fig-1], as reported elsewhere in the country [14].

There are a wide variety of diagnostic modalities for the diagnosis
of syphilis. Every test has its limitations and using a single test for
diagnosis has its own limitations. The sensitivity of non treponemal
tests varies with the stage of syphilis. The diagnosis of syphilis is
as follows: first screening with a non treponemal test such as the
RPR test and then confirmation using a treponemal test such as
TPHA. All non treponemal serologic tests measure antibodies to
cardiolipin. A single test of non treponemal antibodies like RPR and
VDRL should not be considered confirmative because it detects
only the reaginic antibodies which do not conclusively prove the
active stage of the disease [15]. Many physiological conditions such
as pregnancy and certain acute and chronic conditions (such as
systemic lupus erythematosus, rheumatoid disease, rheumatic
fever) may give a biologically false positive report. Tests may also
show false negativity in late and latent syphilis [15]. RPR positivity
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must be confirmed by specific treponemal tests such as TPHA,
as mentioned in the national Sexually Transmitted Infections (STI)
management guidelines [16]. The overall RPR positivity in the study
population was 1.75%. The confirmation of RPR positivity by TPHA
and syphilis rapid card test revealed a prevalence of 1.25% [Table/
Fig-3]. The prevalence of syphilis in the community of Tamil Nadu
as per RPR positivity is reported as 2.7% as against 0.7% by TPHA
as observed by Rajendran P et al., [9]. RPR positivity was 0.61% as
observed by NACO [11]. Present study results (1.25%) are slightly
higher, but a further continuation of the study may reflect the exact
situation. The association of TPHA/ICT positivity in STD referrals
to ICTC was found to be statistically significant (p<0.05) when
compared to TPHA/ICT positivity in ICTC attendees (Voluntary
testing and antenatal care) [Table/Fig-4].

Biological false positivity was observed as 2 (29%) of seven positive
cases in present study. A 71% of RPR reactive results were confirmed
by TPHA and IgM rapid immunochromatography test in present
study. This was comparable to 81.6% of RPR reactive results that
were confirmed by the TPHA test in a study by Arti BN and Mihir
RD, and 73.2% of RPR reactive results that were confirmed by the
TPHA test in the study of Dumre SP et al., [17,18].

The TPHA and rapid immunochromatography positive cases with
RPR negative results were found in two patients in the present
study, an antenatal mother and a patient with rheumatoid arthritis
on steroids. Reaginic antibodies are produced by patients with
syphilis and also by patients with diseases like leprosy, tuberculosis,
chancroid, leptospirosis, malaria, lymphogranuloma venereum,
autoimmune diseases and factors like old age, pregnancy, and
recent immunisation [4,19]. The sensitivity of RPR according to
present study was calculated to be 100% and the specificity was
99.4%. RPR has a PPV of 71% whereas the NPV was 100%. The
kappa value for the RPR test was calculated to be 0.8188 showing
almost perfect agreement with the standard test [Table/Fig-6]. This
was comparable with the study by Calonge N, where the sensitivity
of the RPR and VDRL tests are estimated to be 78-86% for
detecting primary syphilis infection, 100% for detecting secondary
syphilis infection, and 95-98% for detecting latent syphilis infection
[20]. The syphilis IgM immunochromatography was evaluated along
with TPHA test and was found to be in perfect agreement with the
confirmatory test TPHA. However, the agreement between TPHA
and rapid immunochromatography has to be assessed with a larger
sample size and hence no conclusion could be drawn about the
utility of the same at this stage. Biological false positivity rate of the
RPR test was noted as 28% in present study.

Males were affected in 80% cases and females were affected in
20% cases by TPHA [Table/Fig-7]. The association of TPHA/
ICT positivity in males as compared to females was found to be
statistically significant (p<0.05). The risk ratio is 18.8, indicating that
males are at a higher risk than females of acquiring syphilis. But, this
may be subject to the fact that more females have been enrolled
in the study as compared to males. This correlates with the study
by Arti BN and Mihir RD, which shows 56.3% of males were more
affected than females [17].

Individuals with STI/Reproductive Tract infections have a significantly
higher chance of acquiring and transmitting HIV. Of the 400 who
were enrolled in the study six were HIV positive one was co-infected
by HIV and syphilis, i.e., TPHA positivity was 16.6% among HIV
positives (17%) and 1.02% among HIV negatives. The [Table/Fig-9]
shows literature search revealed a varying prevalence of syphilis
among HIV infected patients [8,21-24].

Also, a 23% HIV syphilis co-prevalence rate were seen in a
population-based study in HIV positive Andhra Pradesh, India
[25]. Bourouache M et al., reported in their study that syphilis was
prevalent in 16.42% in Morocco [26]. Haule A et al., reported a
prevalence of syphilis in HIV infected patients of 9.6% in Tanzania

www.njlm.net . l

Syphilis
Name of author | Place of Year of and HIV
[Reference no.] study publication | Syphilis HIV co-infection
Central o
Gamba EP et african 2013 7.6% 9.7 % of HIV
al., [21] republic infected
Behara SK and o
Bindu Satti SA India 2021 10% of those
[22] HIV infected
Santhakumar A ’ o
otal, 8] Villupuram 2021 0.3%
Sumana MN and o o, | 7% of those HIV
Kishore A, [23] Karnataka 2014 0.29% | 4.71% infected
'[322*]3“” Setal | NewDehi | 2016 | 5.45% |6.36% | 1.36% of total
) 16.67% of those
0 0
Present study Villupuram 2022 1.25% 1.5% HIV infected

[Table/Fig-9]: Shows comparison with different studies [8,21-24].

[27]. Santos AM et al., reported a prevalence of 18.4% among HIV
infected patients in Brazil [28]. Khan S et al., reported a prevalence
of 6.5% syphilis among the HIV positive individuals screened for
syphilis in South India between 2006-2008 [29]. A facility-based
cross-sectional study conducted utilising National HIV Sentinel
Surveillance of Meghalaya, January-March 2017 revealed a
prevalence of 1.03% among antenatal women [30]. Present study
gives a slightly higher percentage of syphilis HIV co-infection
(16.67%). This study attempted to measure the prevalence of two
major STD syphilis and HIV and their co-infection in an ICTC which
included population with a variable risk (high risk STD attendees to
patients who were asymptomatic and antenatal women who had
a comparatively lower risk). This data will help us to strengthen STI
(especially syphilis) surveillance in Villupuram district and will take us
a step nearer to reducing syphilis burden in the rural community of
this district.

Limitation(s)
The limitations of the study were the small sample size and a lack of
follow-up of the patients as this was a short-term study.

CONCLUSION(S)
The overall prevalence of syphilis among the ICTC attendees in this
study was 1.25%, HIV prevalence was 1.5% and the rate of HIV
syphilis co-infection was 16.67%. Biological false positivity by RPR
was observed in 29% of the cases. Specific treponemal tests could
contribute to reducing errors due to false positivity by non specific
tests like RPR. RPR test is a good choice as a screening test in
microbiology laboratories. But non specific tests like RPR have their
limitations and specific tests like TPHA must be used for all RPR
positive cases.

REFERENCES

[1] Global health sector strategy on sexually transmitted infections 2016-2021.
Towards ending STls. Geneva: World Health Organisation; 2016. Available
from: https://www.who.int/reproductivehealth/publications/rtis/ghss-stis/en/Date of
accession:10 March 2016.

[2] Sharma M, Rewari BB, Aditama TY, Turlapati P, Dallabetta G, Steen R, et al.
Control of sexually transmitted infections and global elimination targets, South-
East Asia Region. Bull World Health Organ. 2021;99(4):304-11. Doi: 10.2471/
BLT.20.254008. PMID: 33953448; PMCID: PMC8085629.

[38] Salado-Rasmussen K. Syphilis and HIV co-infection. Epidemiology, treatment
and molecular typing of Treponema pallidum. Dan Med J. 2015;62(12):B5176.
PMID: 26621404.

[4] Sastry AS, Bhat S. Essentials of Medical Microbiology. Third edition, pgs 759-60.

[5] Tsang RS, Martin IE, Lau A, Sawatzky P. Serological diagnosis of syphilis:
Comparison of the Trep-Chek IgG enzyme immunoassay with other screening
and confirmatory tests. FEMS Immunol Med Microbiol. 2007;51(1):118-24.
Doi: 10.1111/1.1574-695X.2007.00289.x. PMID: 17854473.

[6] Kostant GH. Biologically false positive reactions to serological tests for syphilis. Bull
World Health Organ. 1956;14(2):235-47. PMID: 13329848; PMCID: PMC2538020.

[7] Lynn WA, Lightman S. Syphilis and HIV: A dangerous combination. Lancet Infect
Dis. 2004;4(7):456-66. Doi: 10.1016/51473-3099(04)01061-8. PMID: 15219556.

National Journal of Laboratory Medicine. 2023 Jan, Vol-12(1): MO15-MO19



l . www.njlm.net

K Kavitha et al., Seroprevalence of Syphilis in Patients Attending an ICTC .I

[8] Santhakumar A, NagarajJ, David JK, Malathi M, Ganesh B, Manikandan N, et al. Levels [20] Calonge N. U.S. Preventive Services Task Force. Screening for syphilis infection:
and trend of HIV prevalence among pregnant women in Tamil Nadu: Analysis of data Recommendation statement. Ann Fam Med. 2004;2(4):362-65. Doi: 10.1370/
from HIV sentinel surveillance (2003-2019). Clinical Epidemiology and Global Health. afm.215. Erratum in: Ann Fam Med. 2004 Sep-Oct;2(5):517. PMID: 15335137,
2021;9:280-88. ISSN2213-3984, https://doi.org/10.1016/j.cegh.2020.09.011. PMCID: PMC1466700.

[9] Rajendran P, Thyagarajan SP, Pramod NP, Joyee AG, Murugavel KG, Balakrishnan [21] Gamba EP, Nambei WS, Kamandji L. Integrated screening for HIV, syphilis,
P, et al. STD study group. Serodiagnosis of syphilis in a community: An evaluatory and toxoplasmosis among pregnant women in the Central African Republic.
study. Indian J Med Microbiol. 2003;21(3):179-83. PMID: 17643014. Medecine et sante tropicales. 2013;23(4):421-26..

[10] National Guidelines for HIV Testing National AIDS Control Organisation Ministry of [22] Behara SK, Bindu Satti SA. A cross-sectional descriptive study of clinical and
Health and Family Welfare, Government of India, Date of accession: July 2015. serological prevalence of syphilis infection in people living with HIV and its effect
pg 38-41. on CD4+ T cells. Ind J of STD and AIDS. 2021;42(2):106-10.

[11] National AIDS Control Organisation & ICMR-National Institute of Medical [23] Sumana MN, Kishore A. Prevalance of HIV and Syphilis among patients attending
Statistics. India HIV Estimates 2020: Technical Brief. New Delhi: NACO, Ministry ICTC center in a multispeciality hospital in Heritage City. Int J of Med and Pharm
of Health and Family Welfare, Government of India; 2021. Res. 2014;2:877-80.

[12] Niranjan A, Kumar S, Adhikari P, Patnayak D, Saxena M. A five year prevalence [24] Bhattar S, Aggarwal P, Sahani SK, Bhalla P. Co-infections and sero-prevalence
of HIV among attendees of Integrated Counselling & Testing Centre (ICTC) of a of HIV, syphilis, hepatitis B and C infections in sexually transmitted infections
Government Medical College of Central India. Int J of Med Sci and Pub Health. clinic attendees of tertiary care hospital in North India. J Res Health Sci.
2016;5(11):2294-99. Doi: 10.5455/ijmsph.2016.14042016469. 2016;16(3):162-65. PMID: 27840345; PMCID: PMC7191022.

[13] Chougale R, Shinde P. Profile of HIV seropositive attendees of integrated [25] Schneider JA, Lakshmi V, Dandona R, Kumar GA, Sudha T, Dandona L, et al.
counseling and testing center of a tertiary care teaching hospital in Kolhapur, Population-based seroprevalence of HSV-2 and syphilis in Andhra Pradesh state
India. Int J of Contem Med Research. 2017;4:1330-36. of India. BMC Infect Dis. 2010;10:59. https://doi.org/10.1186/1471-2334-10-59.

[14] Desikan P, Rangnekar A, Tiwari K, Panwalkar N, Pateriya M, Rajput VS, et al. [26] Bourouache M, Mimouni R, Nejmeddine M, Chadli S, Benimeliani F, Sardi J, et al.
Sociodemographic profile of patients attending the integrated counseling and The prevalence of syphilis in HIV-seropositive patients: A retrospective study at the
testing center at a government super-specialty hospital in Central India. Indian J regional hospital in Agadir, Morocco. Pan Afr Med J. 2019;33:252. Doi: 10.11604/
Sex Transm Dis AIDS. 2020;41(1):68-72. Doi: 10.41083/ijstd.lJSTD_52_17. Epub pamj.2019.33.252.15781. PMID: 31692814; PMCID: PMC6814908.

2020 Jun 18. PMID: 33062986; PMCID: PMC7529164. [27] Haule A, Msemwa B, Mgaya E, Masikini P, Kalluvya S. Prevalence of syphilis,

[15] Centers for Disease Control and Prevention. Sexually transmitted diseases neurosyphilis and associated factors in a cross-sectional analysis of HIV infected
treatment guidelines 2010. http:// www.cdc.gov/ std/treatment/2010/STD- patients attending Bugando Medical Centre, Mwanza, Tanzania. BMC Public
Treatment-2010 RR5912.pdf. December 17, 2010/ Vol. 59 / No. RR-12. Date of Health. 2020; 20:1862. https://doi.org/10.1186/s12889-020-09984-9.
accession: Dec 17, 2010. [28] Santos AM, Souza JVR, Melo FL, Aquino AE, Ramos MO, Aradjo LM, et al.

[16] National guidelines on prevention, management and control of reproductive tract Prevalence and risk factors of syphilis and human immunodeficiency virus co-
infections including sexually transmitted infections-Ministry of Health and Family infection at a university hospital in Brazil. Revista da Sociedade Brasileira de
Welfare Government of India, Date of accession:August 2007. Medicina Tropical. 2018;51:813-18.

[17] Arti BN, Mihir RD. Comparative study of serological test RPR & TPHA for [29] Khan S, Menezes GA, Dhodapkar R, Harish BM. Seroprevalence of syphilis in
diagnosis of syphilis at tertiary care hospital. Int J Curr. Microbiol App Sci. patients attending a tertiary care hospital in Southern India. Asian Pacific Journal
2018;7(09):1863-68. Doi: https://doi.org/10.20546/jicmas. 2018.709.226. of Tropical Biomedicine. 2014;4(12):995-97. ISSN 2221-1691, https://doi.org/

[18] Dumre SP, Shakya G, Acharya D, Malla S, Adhikari N. Diagnostic dilemma of the 10.12980/APJTB.4.201414B413.
single screening test used in the diagnosis of syphilis in Nepal. Nepal Med Coll J. [30] BiswasS, Ghosh P, Debnath F, Chakraborty D, Saha MK, Dutta S, et al. Prevalence
2011;13(4):238-40. PMID: 23016470. of syphilis infection and associated sociodemographic factors among antenatal-

[19] Tsuboi M, Evans J, Davies EP, Rowley J, Korenromp EL, Clayton T, et al. Prevalence care attendees in Meghalaya, India: Revisiting HIV Sentinel Surveillance data.

of syphilis among men who have sex with men: A global systematic review and
meta-analysis from 2000-20. Lancet Glob Health. 2021;9(8):e1110-e1118.
Doi: 10.1016/52214-109X(21)00221-7. Epub 2021 Jul 8. PMID: 34246332; PMCID:
PMC9150735.

Int J STD AIDS. 2022;33(2):173-79. Doi: 10.1177/09564624211054940. Epub
2021 Dec 1. PMID: 34852699.

PARTICULARS OF CONTRIBUTORS:
Associate Professor, Department of Microbiology, Government Villupuram Medical College, Villupuram, Tamil Nadu, India.
2. Associate Professor, Department of Microbiology, Stanley Medical College, Chennai, Tamil Nadu, India.

3. Professor, Department of Immunology, Madras Medical College, Chennai, Tamil Nadu, India.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. K Kavitha,

No. 32 A, Ther Pillaiyar, Koil Street, Salamedu, Villupuram, Tamil Nadu, India.
E-mail: sahanathirumurugan@gmail.com

AUTHOR DECLARATION:

Financial or Other Competing Interests:  None

Was Ethics Committee Approval obtained for this study? Yes

PLAGIARISM CHECKING METHODS: Van etz

ETYMOLOGY: Author Origin

e Plagiarism X-checker: May 14, 2022
* Manual Googling: Jul 21, 2022
¢ iThenticate Software: Jul 30, 2022 (24%)

Date of Submission: May 13, 2022
Date of Peer Review: Jun 08, 2022
Date of Acceptance: Aug 02, 2022

L]
¢ Was informed consent obtained from the subjects involved in the study? Yes
L]

For any images presented appropriate consent has been obtained from the subjects. NA Date of Publishing: Jan 01, 2023

National Journal of Laboratory Medicine. 2023 Jan, Vol-12(1): MO15-MO19


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

