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Abstract: Background:- Syphilis generally considered to be a sexually transmitted disease, can also be transmitted in
utero, and rarely by blood transfusion or non-sexual contact and is characterized by episodes of active disease, interrupted
by latency. Congenital syphilis poses a significant challenge especially because infants may be still born, asymptomatic or
present with a variable clinical picture at birth. Syphilis has been implicated in increasing susceptibility to HIV infection.
We under took this study to determine the seroprevalence of syphilis in a tertiary care setting of Northern India and to
identify an association with HIV-infection. Material & Method: - Of the total 19860 samples received during 5 years,
VDRL was performed on 19860 samples and TPHA on 65 samples. Results: - 65 (0.33%) were found to be positive by
VDRL. The patient’s positive for syphilis included 23 pregnant females (0.15% of the ANC samples received), 14(21.5%)
HIV positive patients, 24 were from STD clinic (2.3% of the samples received from STD clinic). Conclusions: - The strong
association between syphilis and HIV seroprevelence in this study suggests that acceleration of direct linkages between STI
testing and HIV counseling and testing will be useful in enhancing the control of STI and HIV in India.
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1. Introduction
Sexually transmitted infections (STIs) are some of the
most common causes of illness worldwide. Incidence of
STIs, in the world, is rising despite improved methods of
diagnosis and treatment [1].World over, excluding HIV,
there are 333 million new cases of STIs per year. Sexually
transmitted infections are far more common in developing
countries than industrial countries [2].
Syphilis is a chronic systemic infection caused by the
spirochaete,"Treponema palladium". Generally considered
to be a sexually transmitted disease, this infection can also
be transmitted in utero, and rarely by blood transfusion or
non-sexual contact [3] and is characterized by episodes of
active disease, interrupted by latency. Comprehensive data
on the prevalence of syphilis is not available in most of the
developing countries. There is high variability in the
seroprevalence rates among different socioeconomic groups
in these countries [4, 5]. Seroprevalence rates in India

range from 9.07% among high risk STI patients in a study
from Himachal Pradesh to 21.9% in long distance truck
drivers in central India [6] and as low as 1.9% among ANC
attendees in a study by WHO[7].
Congenital syphilis poses a significant challenge
especially because infants may be still born, asymptomatic
at birth but nonetheless infected, or present with a highly
variable clinical picture, thereby precluding easy clinical
diagnosis. The high risk of congenital syphilis in untreated
or inadequately treated mothers (4%) is one reason why 40 %
of these pregnancies end in fetal loss or perinatal death [8].
The most widely used screening tests for syphilis are the
Venereal Disease Research Laboratories (VDRL) and the
rapid plasma reagin (RPR) tests. As these tests employ
cardiolipin antigen, biological false positive results may
occur in many cases [10]. Thus, a confirmatory test for the
detection of T. pallidum antibodies, such as the T. pallidum
hemagglutination assay (TPHA) [11, 12] or fluorescent
treponemal antibody adsorption test is required [13].
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Concurrent infection with Treponema pallidum and HIV
is posing as a serious health problem. It has been found that
syphilis infection increases susceptibility to HIV infection
[14]. Due to immunosuppression HIV co infection alters
the natural history of syphilis and response to treatment.
There has been an increase in case of neurosyphilis among
the HIV infected persons, even after complete
recommended treatment [15].
In view of the above background, we under took this
study to determine the seroprevalence of syphilis in a
tertiary care setting of Northern India and to identify an
association with HIV-infection.

2. Material and Methods
A retrospective study was conducted over a period of 5
years in the Department of Microbiology, Jawaharlal Nehru
Medical College, Aligarh Muslim University, Aligarh. The
study included 19860 samples received during 2009- 2013
of which 17440 were from ANC patients. VDRL was
performed on 19860 samples and TPHA on 65 samples.
VDRL: Qualitative and quantitative VDRL tests were
carried out on all sera using VDRL antigen prepared by the
Institute of Serology, Calcutta. Sera showing no clump
were reported as non-reactive. Samples showing small
clumps were considered weakly reactive. Those with
medium sized or large clumps were reported as reactive.
Quantitative test was performed on all reactive sera
including those showing a weak reaction. The results were
reported in terms of the highest dilution which gave a frank
positive reaction. Both reactive and weakly reactive sera
were labeled as positive.
TPHA was performed by TPHA kit (TPHA
Emoagglutinazione in micropiastra) supplied by GIESSE
diagnostics as per manufacturer’s instructions.

3. Results
Out of 19860 samples on which VDRL was performed
65 (0.33%) were found to be positive. These were further
confirmed by TPHA and 59 (91%) out of 65 samples were
positive. A total agreement was seen between TPHA and
VDRL with a titre of 1 in 16 and above while in as many as
9% sera with VDRL titres ≤ 1 in 8, TPHA was negative
indicating that titres above 1 in 8 should be considered as
true reactive to minimize chances of biologically false
positive reactions. Among VDRL reactive patients,
36(55.4%) were males and 29(44.6%) females. Age wise
distribution was 6(9.2%) patients in age group 10-20 years,
36 (55.4%) in 20-30 years, 17(26.1%) in age group 3040years, 4(6.15%) in 40-50 years and 2 (3.07%) were > 50
years. When HIV status of these patients was studied it was
found that 6 patients were positive for HIV in 2008, 2 were
positive in 2009, 3 in 2010 and 3 were positive in 2011.
The patients positive for syphilis included 23 pregnant
females (0.15% of the ANC samples received), 14(21.5%)
HIV positive patients, 24 were from STD clinic (2.3% of
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the samples received from STD clinic).

4. Discussion
Comprehensive data on the incidence of syphilis is not
available from most developing countries. Serological
surveys continue to be the best source of information on the
prevalence of syphilis. Minimal estimates of yearly
incidence of syphilis are 12 million worldwide [16].
Estimates reveal that South Asia has the highest number
of syphilis cases in the world [7]. Most of the international
studies on seroprevalence of syphilis range between 6-23%.
A study conducted in three major cities of Russia (Moscow
Volgograd and Barman) by Rhodes et al showed
seroprevalence of syphilis to be 8%, 20% and 6% while
that of HIV was 14%, 3% and 9% respectively,[17,18].
Studies conducted in India, Bangladesh and Germany
showed a seroprevalence rate of syphilis in Intravenous
Drug Users (IDU) to be 6.07%, 23% and 33% respectively.
The possible explanation for the difference could be the
difference in sub groups of population studies and the
diagnostic test employed in addition to the region, gender,
ethnic and socio-economic factors. Accurate figures on the
incidence of STDs are difficult to obtain not only because
of inadequate reporting but because of the secrecy that
surrounds them. All available data, however indicate a high
prevalence of STD (from 1% -14%) in the vulnerable
population groups [19]).
By comparing international studies with our study on
seroprevalence of syphilis, our results are quite low. VDRL
was positive in 0.262% while TPHA in 0.236%. The
difference could be attributed to biological false positives
(9.61%) especially in pregnant females and low titre VDRL
positives. Hence, TPHA is a usefull test in confirming true
positive syphilis cases.
Prevalence was found to be slightly higher in men than
in women (table-1).Prevalence was highest among pregnant
females followed by HIV positives and patients from STD
clinic. High prevalence among pregnant females could be
explained on the basis of large proportion of samples
included in the study from the antenatal clinic (table-3).
Table1. Sex wise distribution of Syphilis Patients
MALES

36 (55.4%)

FEMALES

29 (44.6%)

Table 2. Age wise distribution of Syphilis Patients
AGE GROUP (yrs)

NO. OF PATIENTS

PERCENTAGE OF
PATIENTS

10-20

6

9.2%

20-30

36

55.4%

30-40

17

26.1%

40-50

4

6.15%

>50

2

3.07%
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Table 3. Clinical presentation of Syphilis Patients
Types of patients

Percentage

ANC

23 (0.15%)

STD

24 (2.3%)

HIV Positive

14 (21.5%)

Prevalence was also highest among the age group 20-30
years, which could be due to increased risk of exposure in this
group and most of pregnant females which constituted a large
section of study group also fall in this category (table-2).
In India the prevalence of syphilis ranges between 2.04.8 % among women of reproductive age [20, 21, 22, 23].
The 0.15% seroprevalence rate for syphilis among ANC
attendees in our study is quiet low as compared to other
studies [7]. A similar low seroprevalence rate of syphilis
0.9 %, 0.24%, 1% was found among ANC attendees in a
study conducted at Pakistan, Burkina Faso and Ethiopia
respectively [24,25,26]. This low seroprevalence of syphilis
may be due to over-the-counter use of antibiotics for minor
complaints and the easy availability of drugs in the
countries. The limitation of our study was the absence of
data from rural areas. Also, the study was hospital based
and not population based. Gestational syphilis is of
particular concern in under equipped health systems and
wherever access to health care is a major limiting factor for
any STD programme effectiveness.
Among the STD clinic attendees, seroprevalence of syphilis
was found to be 2.3%. The incidence of syphilis measured in a
population based cohort in Tanzania revealed a rate of 1.8%
with slightly higher rates in men [27]. Similar incidence rates
were seen in a multicenterd study at San Francisco (1.5%) and
among female sex workers in Mexico (2.4%) [28,29]. Our
findings were similar (1.75%) to a population based study
conducted in A.P., India (30). However, another study in
Karnataka revealed a much lower sero prevalence of syphilis
(0.4%) [31]. Contrasting this, a high sero-prevalence rate
among STI patients was seen in a study in H.P. (9.07%)
[6].The heterogeneous nature of STI epidemic in India
explains the differences in findings at the district level.
Programmatic prevention and treatment programs need to be
started which answer to the local conditions.
Observing the HIV-syphilis co-seroprevalence, we found
that 21.5% of sero positive syphilis cases were also HIV
infected. Similar HIV- syphilis co-prevalence rates were
seen in a population based study in Andhra Pradesh, India
(23%) [30].This finding has important implications for STI
syndromic management and HIV testing strategies being
currently followed in India.
Evidence that STIs may facilitate HIV infection has
focused attention to the situation. The biological
explanation for enhanced susceptibility to HIV among
individuals infected with syphilis is based on the theory
that the break down in mucosal integrity due to ulceration
provides a portal of entry for the HIV virus. In addition,
this ulceration may result in an influx of CD4 lymphocytes
locally increasing the number of HIV target cells which has

been observed in the setting of chancroid and recurrent
genital herpes infections [32,33,34]. Syphilis may also
increase HIV infectiousness and transmission among HIV
sero-positive individuals dually infected with syphilis by
increasing the amount of HIV viral shedding [35,36,37,38].
We propose that the increased risk of HIV-1 infection
among patients with incident syphilis in this study probably
represents a combination of both the effects of syphilis on
suspects among HIV-1 infected patients and also an effect
on transmission with individuals being exposed to dually
infected (Both HIV-1 and syphilis) partners and acquiring
both infections simultaneously.

5. Conclusions
The low prevalence of syphilis among pregnant women
and adult general population is very encouraging. But
resources need to be continuously dedicated towards STI &
HIV control programs.
Public health interventions to promote awareness of
syphilis among physicians and populations at risk in India
are urgently needed to avoid the adverse consequences
which could result from missed diagnosis or improper
treatment. In addition to contributing to the spread of HIV
in India, untreated syphilis could also contribute to poor
health outcomes resulting from the consequences of latent
stages of the disease and maternal infant transmission with
resultant congenital syphilis.
The strong association between syphilis and HIV
seroprevelence in this study suggests that acceleration of
direct linkages between STI testing and HIV counseling
and testing will be useful in enhancing the control of STI
and HIV in India.
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