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Introduction 
 

Syphilis is a sexually transmitted disease 

(STD) that is caused by spirochaete 

Treponema pallidum. The route of 

transmission of the disease is mainly through 

sexual intercourse including the genital, oral, 

and anal routes but it can also be transmitted 

via blood transfusion and via contaminated 

needles in intravenous drug users.
1
 This 

disease not only has significant implications 

on public health but also complicates 

pregnancy related outcomes.
2
  

 

 

 
 

 

 

 

 

 

 

Maternal syphilis is amongst the leading 

causes of perinatal morbidity and mortality 

and is documented to be associated with 

stillbirths and spontaneous abortions in large 

number of cases. In the developing countries, 

an estimated 460000 abortions, stillbirths and 

27000 cases of congenital syphilis have been 

documented globally.
3,4

 The survivors are 

further at risk of various long-term sequelae 

such as cataract, meningo-encephalitis, 

learning disabilities etc.
5
 Moreover, it has also 
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Syphilis is a sexually transmitted disease (STD), caused by Treponema pallidum. It not 

only has significant implications on public health but also facilitates the acquisition of 

other STDs such as HIV infection as well as complicates pregnancy related outcomes. 

Maternal syphilis is associated with stillbirths and spontaneous abortions in number of 

cases. Diagnosis of syphilis is dependent on antibody detection by non treponemal/ 

cardiolipin (screening test) and treponemal tests (confirmatory tests). Material and 

Methods: A total of 28,407 serum samples obtained from patients of various departments 

from January 2011 to December 2015. All the serum samples were screened by VDRL 

testing and confirmation was done by TPHA test. Results: Seroprevalence of syphilis in 

this study was 0.68%. Year-wise prevalence was 0.87% in 2011, 0.71% in 2012, 0.75% in 

2013, 0.45% in 2014 and 0.67% in 2015. Seroprevalence of patients attending the skin and 

veneral disease clinic, obstetrics and gynaecology clinic and other departments were 

3.27%, 0.35% and 2.23% respectively. Maximum prevalence was found in the sexually 

active age group i.e., 21-33 years. Conclusion: Various studies in India have shown similar 

rates of seroprevalence in the non high risk groups. A similar study in our institute done in 

the previous 5 consecutive years had shown higher rates of seroprevalence. The decreasing 

trend could be attributable to improved programs for prevention and management of STDs 

as well as availability of treatment in STD clinics. It is recommended to screen ANC cases 

for syphilis antibodies for early detection and prevention of complications. 
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been found to facilitate the acquisition of 

other STDs including HIV infection (World 

Health Organization, 2001).
6
 

 

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.
7
 The sero-prevalence rates are 

extremely varied amongst different countries 

and different subpopulations of the same 

country as well. In a report, based on data 

from for 2005 to 2012, the global prevalence 

for syphilis was estimated to be 0.5% with 

regional values ranging from 0.2% to 1.8%.
8
 

Various studies done in India have also shown 

varied rates of syphilis ranging from 5.4% to 

8.2% amongst STD clinics and 0.84% to 

0.98% in antenatal groups.
9,10

 In one such 

study done in central India, prevalence of 

syphilis, as high as 21.9% was seen in long 

distance truck drivers.
11

 

 

The diagnostic tests for syphilis are relatively 

simple to perform. These include antibody 

detection by various non treponemal/ 

cardiolipin (used for screening of syphilis 

patients) and treponemal tests (confirmatory 

tests).
12

 The Center for Disease Control 

recommends the use of a combination of a 

non-treponemal test and a treponemal test for 

screening and diagnostic purposes.
13 

 

Syphilis is a sexually transmitted disease, if 

diagnosed and treated timely can be 

successfully treated and controlled by 

effective and stringent public health 

measures. Hence, this study was designed to 

estimate and understand the prevalence of 

syphilis in our region as there is paucity of 

studies reported regarding sero-prevalence in 

different sub-populations of syphilis in India. 

Present study would help in framing and 

implementing effective STD control 

strategies. 

 

Materials and Methods 

 

It was a retrospective study conducted in the 

Department of Microbiology, Pt. B.D. Sharma 

Post Graduate Institute of Medical Sciences, 

(PGIMS), Rohtak Haryana (India). A total of 

28,407 serum samples obtained from patients 

attending outdoors and indoors including 

Obstetrics and Gynaecology, Skin and VD, 

Medicine, Surgery and other clinical 

departments of PGIMS from January 2011 to 

December 2015 were included in the study. 

Any sample received from the ART clinic 

was excluded. All the serum samples were 

first subjected to qualitative VDRL test and 

further quantitative VDRL test using various 

serum dilution was done for reactive samples. 

The VDRL antigen was obtained from 

Laboratories of Serologist, Kolkata, India. 

The samples having titer of more than 1:8 

were further subjected to Treponema pallidum 

Haemagglutination assay (TPHA), which is a 

treponemal specific test, to confirm the 

results. 

 

Antigen preparation
14

 
 

The VDRL antigen, which was provided with 

the kit, was prepared according to the 

manufacturers’ instructions. 0.4 ml of 

buffered saline was pipetted out in 30 ml 

round bottle. Antigen (0.5 ml) was added drop 

by drop to the buffered saline while 

continuously rotating the bottle on a flat 

surface over a period of 6 seconds. After the 

last drop was blown out, the bottle was 

shaken for another 10 seconds (Winn et al., 

2005). 

 

Qualitative VDRL test
14

 
 

The glass slides (2×3 inches) with 12 paraffin 

rings of approximately 14-mm inside 

diameter were taken. Serum (0.05ml) was 

added into one ring and a drop (1 of 60 ml) of 

antigen was added to the serum. Serum and 
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antigen were mixed with a wooden stick, and 

the slide was rotated for 4 minutes on a 

mechanical rotator set at 180 rounds per 

minute. 

The tests were read immediately after rotation 

under a microscope with the low power 

objective (100× magnification). The results 

were read as non-reactive when there were no 

clumps or every slight roughness, weekly 

reactive when small clumps were observed 

and reactive when medium to large clumps 

were observed (Winn et al., 2005). 

 

Quantitative VDRL test
14

 
 

A quantitative test was performed on all 

reactive serum samples. Successive two fold 

dilutions of the serum were made in 0.9 

percent saline. Each dilution was treated as an 

individual serum and tested as described 

under a qualitative VDRL test. The results 

were reported in terms of highest dilutions 

which gave a frank reactive reaction (Winn et 

al., 2008) 

 

Results and Discussion 

 

Out of 28,407 serum samples received in the 

five year study period from January 2011-

December 2015, 196 (0.68%) were found to 

be sero-positive for syphilis. Year-wise 

prevalence was 0.87% in 2011, 0.71% in 

2012, 0.75% in 2013, 0.45% in 2014 and 

0.67% in 2015. The year-wise sero-

prevalence observed in various departments is 

shown in Table 1. Highest sero-prevalence 

was seen in patients attending the skin and 

veneral disease (3.27%) clinic followed by 

surgery and medicine departments (2.23%) 

followed by obstetrics and gynecology clinic 

(0.35%). Maximum prevalence was found in 

the sexually active age group i.e, 21-30 years 

(0.94%). The age wise prevalence is shown in 

Table 2. 

 

A similar consecutive five year (2005-2010) 

study was conducted in our institute and the 

sero-prevalence was observed to be1.83 %. 

On statistical analysis, this was found to be 

significantly higher than the sero-prevalence 

observed in the present study (p-value < 

0.00001) 

 

In the present study, the five year sero-

prevalence rate was found to be 0.68%. 

Various studies in India have shown variable 

rates of sero-prevalence due to the different 

subgroups included in their studies, ranging 

from 21% in the truck drivers to 1.9% in 

ANC group.
15 

 

 

Table.1 Trends of VDRL Reactivity from 2011 to 2015 in PGIMS, Rohtak 

Departments 

 

Number of VDRL Reactive Cases Reactive 

Samples 

(%) 

2011 2012 2013 2014 2015 

Obstetrics & 

Gynaecology 

17 21 23 7 20 0.35% 

Skin & VD 31 14 18 19 20 3.27% 

Medicine, 

Surgery 

0 3 2 0 5 2.23% 

Total 

Samples 

received 

5469 5368 5721 5763 6086 28,407 

Reactive 

Samples 

48 (0.87%) 38 (0.71%) 43 (0.75%) 26 (0.45%) 41 (0.67%) 196 

(0.68%) 
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Table.2 Seroprevalence of syphilis among different age groups 

Age Groups Total no. of samples Reactive samples 

< 19 yrs 938 8 (0.85%) 

20-30 yrs 18013 171 (0.94%) 

30-40 yrs 4123 9 (0.22%) 

35-40 yrs 4234 6 (0.14%) 

>40 yrs 1062 2 (0.18%) 

 

Amongst the three groups that were included in 

the study, the highest prevalence (3.27%) was 

noted in the patients attending skin and venereal 

disease clinic. This could be attributed to the 

fact that it represents a specified sub-population 

who came with suspected symptoms of venereal 

disease in comparison to the ANC group which 

represents the normal healthy population 

without any suspicion of any STD.  

 

But this prevalence rate is lower than various 

other studies done in our country who have 

documented varying rate ranging from 5.4%-

8.2%.10,11 This highlights the success of 

programs being implemented for prevention and 

management of STDs at STD clinics in our 

institute. 

 

The prevalence in the ANC group, which 

represents the normal healthy population, in our 

study was 0.35% which is in concordance to 

another study done by Hira Kumar et al., who 

acknowledged 0.28% ANC population to be 

seropositive for syphilis.5 Various other studies 

from India on antenatal group have shown 

slightly higher prevalence varying from- 0.84%-

0.98%.9 Though the prevalence is lower in our 

region, the diagnosis of syphilis is still valuable 

in pregnancy because if left untreated, it may 

lead to a number of complications like 

premature delivery, repeated abortions, still 

birth as well as development of congenital 

syphilis in the neonates. 

 

Patients from OPDs or admitted to other wards 

with features suggestive of secondary or tertiary 

syphilis were screened and sero-prevalence of 

this group was 2.23% which is similar with the 

study by Khan et al.,16 

 

The highest seroprevalence was seen in the age 

group 20-30 years which is the sexually active 

age group, and hence is at risk of acquiring 

sexually transmitted diseases. Similar trend has 

been noted by Maity et al., who also 

documented highest prevalence in the sexually 

active age group.10 Hence, this population must 

also be screened as they may be responsible for 

further transmission of this disease by sexual 

means as well as by blood donation, since they 

also represent the healthy blood donor group. 

 

A similar consecutive five year study (2005-

2010) was conducted in our department and the 

sero-prevalence observed was 1.83% which is 

significantly higher than the rates observed in 

the present study i.e., 0.68%.17 this statistically 

significant declining trend observed in the 

consecutive five years again points towards the 

success of improved STD controls programmes 

being implemented in our hospital. 

 

Syphilis is a classic example of STD that can 

possibly be controlled easily as well as treated 

effectively and economically, by implementing 

efficacious public health measures. There are 

number of feasible and cost-effective diagnostic 

tests available for the diagnosis of this disease. 

Hence, the rates of prevalence of syphilis in 

different geographic areas must be utilized for 

formulating strategies to control it, so that the 

complications associated with it may be 

prevented. 
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