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Abstract

Background and Objectives: Biological false positive (BFP) reactivity by the Venereal Disease Research
Laboratory (VDRL) test used for diagnosis of syphilis is a cause for concern. The use ofthe VDRL as a screening
procedure is challenged by some studies. The aim of this study is to determine the prevalence of BFP reactions
in different subject groups and to assess the usefulness of Treponema pallidum hemagglutination (TPHA)
test in low titre VDRL reactive sera. Materials and Methods: A total of 5785 sera from sexually transmitted
diseases (STD) clinic attendees, antenatal clinic attendees, husbands of antenatal cases, peripheral health
centres attendees (representing community population) and from patients referred from different OPDs/
wards were screened for BFP reactions by the VDRL test. Sera reactive in the VDRL test were confirmed
by the TPHA test. Results: Out of 80 qualitative VDRL reactive sera, 68 had <1:8 titre on quantitation and
TPHA was positive in 59 samples, indicating BFP reactivity in 0.2% in all the subject groups. BFP was nil in
the community population. The male-to-female ratio of BFP reactions was 2:1. VDRL and TPHA positivity
was highest (76%) in the age group of 20-29 years. The seroprevalence of syphilis varied from 0.4% to 3.5%
in different patient groups. Conclusions: The results of this study highlight that the TPHA positivity was high
(86.8%) in sera with VDRL titre less than 1:8. Therefore, for the diagnosis of syphilis, it is recommended that
a confirmatory test such as TPHA should be performed on all sera with a reactive VDRL regardless of its titre.
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INTRODUCTION

Serology remains the mainstay of laboratory testing
for syphilis, except during the very early stage of
infection when direct detection of treponemes in the
material from lesions by dark ground or fluorescent
microscopy is necessary. An important principle
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of syphilis serology is the detection of treponemal
antibody by a screening test, followed by confirmation
of a reactive screening test result by further testing.
The confirmatory test, or tests, should ideally have
equivalent sensitivity and greater specificity than the
screening test and be independent methodologically,
so as to reduce the chance of coincident false
positive reactions. The World Health Organization
recommended the use of a combination of a non-
treponemal test and a treponemal test for screening
and diagnostic purposes.!!

The testing strategy employed for the diagnosis of
syphilis in this centre is as per the recommendation
of National AIDS Control Organisation (NACO) i.e.
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a regain or non-treponemal test such as Venereal
Disease Research Laboratory (VDRL) test used for
screening followed by a treponemal test Treponema
pallidum hemagglutination (TPHA) test for
confirmation in VDRL reactive cases. One advantage
of this approach is that it does not detect most
adequately treated cases, thus simplifying patient
assessment. There are, however, disadvantages
with this approach. Screening undiluted specimens
with a non-treponemal test alone can yield false
negative reactions in the presence of high titres of
antibody (the prozone phenomenon), for example,
in secondary syphilis. Non-treponemal tests also
lack sensitivity in late stage infection and screening
with a non-treponemal test alone may also yield
false positive reactions in various acute and chronic
conditions in the absence of syphilis known as
biological false-positive (BFP) reactions.’? A BFP
reaction is generally considered as the combination
of a reactive reagin, or non-treponemal, test and a
nonreactive treponemal test.

The aim of this study is to evaluate the usefulness
of TPHA test as an aid in the diagnosis of syphilis
in cases having VDRL titre <1:8 and to determine
the frequency of BFP reactions with VDRL test in
different categories of patients during a prospective
surveillance study carried out at the Regional STD
Teaching, Training and Research Centre, Vardhaman
Mahavir Medical College and Safdarjang Hospital,
New Delhi.

MATERIALS AND METHODS
Study subjects

The study was carried out from January 2011 to
March 2011 and a total of 5785 consecutive serum
samples were tested during these three months. Sera
were obtained from various categories of patients.
Out of 5785 sera, 685 (467 males, 218 females)
were from sexually transmitted diseases (STD)
clinic attendees, 2151 from antenatal clinic (ANC)
attendees, 643 from husbands of antenatal cases, 703
(2 males, 701 females) from three peripheral health
centers (PHCs) and 1603 (237 males, 1366 females)
were from patients referred to this centre for VDRL

testing from different OPDs/Wards of Safdarjang
Hospital [Table 1].

Routine syphilis serology

All the serum samples were screened for cardiolipin
antibodies by the VDRL test. VDRL test was carried
out using antigen from Serologist to Govt. of India,
Kolkata. VDRL reactive specimens were subjected
to quantitative VDRL test with successive two
fold dilutions of the serum in 0.9% saline. All
the sera reactive in qualitative VDRL test were
confirmed for antitreponemal antibodies by TPHA
test (Bioscientifica S.A., Buenos Aires, Argentina).
VDRL and TPHA tests were performed according
to standard procedures following manufacturer’s
instructions.

Interpretation of results

VDRL reactive sera were divided into two categories,
one having titre <1:8 and other one with titre
>1:8 for evaluation of TPHA results and for
assessment of BFP in sera having titre <1:8.

RESULTS

Table 1 summarizes the results of testing sera from
various patient groups and the number of BFP
reactions in these groups. Out of the 5785 samples
screened for syphilis, 80 (1.4%) were reactive by
qualitative VDRL test. Out of these 80 reactive
samples, 12 (0.2%) samples were having titre =1:8
whereas the samples with tire <1:8 were 68 (1.2%)
[Table 1]. Out of the 12 strongly reactive samples
i.e. with titre =1:8, all were positive by TPHA and
were considered to be syphilitic. Only in two cases,
VDRL titre was found to be very high i.e. 1:64 and
1:256 respectively and the remaining 10 cases had
titre between 1:8 and 1:32. TPHA positivity was
observed in 59 out of 68 samples having titre <1:8.
The remaining 9 cases (0.2%) were TPHA negative,
indicating BFP reactions [Table 1].

Seroprevalence for syphilis was highest 3.5%
(24/685) in STD clinic attendees, followed by 1.4%
(23/1603) in the referrals from other OPDs and
wards, 0.8% (21/2794) in ANC cases and least i.e.

Table 1: Cumulative VDRL, TPHA positivity and BFP reactions in different subject groups

Subject group Number tested

VDRL reactive (M)

VDRL reactive (F)

Male Female Total <1:8 21:8 <1:8 21:8

TPHA+ TPHA- (BFP) TPHA+ TPHA- TPHA+ TPHA- (BFP) TPHA+ TPHA-
STD clinic attendees 467 218 685 9 1 4 0 9 1 2 0
ANC clinic attendees 643 2151 2794 8 1 3 0 10 0 0
PHC attendees 2 701 703 0 0 0 0 3 0 0 0
Various OPDs and wards 237 1366 1603 5 1 1 0 15 1 2 0
Total 1349 4436 5785 22 3 8 0 37 6 4 0
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Table 2: Age- and gender-wise VDRL, TPHA positivity and BFP reactions in different subject groups

Age group Number tested Reactive (M) Reactive (F)
Males or Female <1:8 21:8 <1:8 21:8
husbands of TPHA+ TPHA-(BFP) TPHA+ TPHA- TPHA+ TPHA-(BFP) TPHA+ TPHA-
ANC cases
STD clinic attendees
<19 11 3 0 0 0 0 0 0 1 0
20-29 227 90 6 0 1 0 6 0 1 0
30-44 179 99 2 0 3 0 3 0 0 0
245 50 26 1 1 0 0 0 1 0 0
Total 467 218 9 1 4 0 9 1 2 0
ANC clinic attendees
<19 2 7 0 0 0 0 0 0 0 0
20-29 547 1932 8 1 2 0 9 4 0 0
30-44 94 212 0 0 1 0 1 0 0 0
>45 0 0 0 0 0 0 0 0 0 0
Total 643 2151 8 1 3 0 10 4 0 0
Various OPDs and wards
<19 6 26 0 0 0 0 0 0 1 0
20-29 201 1115 4 1 1 0 13 1 0 0
30-44 27 205 0 0 0 0 2 0 1 0
245 3 20 1 0 0 0 0 0 0 0
Total 237 1366 5 1 1 0 15 1 2 0
PHC attendees
<19 0 49 0 0 0 0 0 0 0 0
20-29 1 606 0 0 0 0 3 0 0 0
30-44 0 44 0 0 0 0 0 0 0 0
245 1 2 0 0 0 0 0 0 0 0
Total 2 701 0 0 0 0 3 0 0 0
Grand total 1349 4436 22 3 8 0 37 6 4 0

0.4% (3/703) in PHC subjects which represents
community population [Table 1].

Table 2 shows the age and gender wise VDRL, TPHA
positivity and BFP reactions in different subject
groups. Most (76%) of the patients with reactive
serology were in the age group 20-29 years in both
the sexes. Men (0.2%) had a significantly higher
number (P<0.001) of BFP reactions than women
(0.1%). Out of nine cases of BFP, 7 (0.1%) were in
the age group of 20-29 years and 2 (0.03%) in =45
years age group.

Out of the total 685 sera samples tested from
STD clinic attendees, 24 (3.5%) sera samples were
shown to be both VDRL and TPHA reactive. Of
these 24 reactive samples, 18 samples were shown
to have <1:8 titre and 6 samples were shown to
have titre =1:8. BFP results were observed in 2
(0.3%) samples [Table 2]. Similarly, in ANC cases
and their husbands, BFP reactions were found in 5
(0.29%) cases. A total of 21 sera out of 2794 (0.8%)
samples were found to be positive for both VDRL
and TPHA, out of which 18 had titre <1:8 and
3 had =1:8 [Table 2]. For the referrals from other
OPDs and wards, a total of 1603 samples were

screened for syphilis. Of these sera samples, 2 (0.1%)
were BFP and 23 (1.4%) were found to be both
VDRL and TPHA positive. Out of the 23 positive
samples, 20 samples had <1:8 and 3 had titre =1:8
[Table 2]. Three out of 703 (0.4%) samples from
PHCs were shown to be both VDRL and TPHA
positive, all having VDRL titre <1:8. No BFP
reactivity was observed in PHC subjects [Table 2].

DISCUSSION

The BFP results encountered in routine screening
of the general population are often difficult or
impossible to explain and may provide a cause for
worry or embarrassment to the patients. Of even
greater importance, a BFP may be the harbinger of
an underlying serious disorder."

In the present study, BFP reactivity was almost the
same in different categories of patients, varying
between 0.1% and 0.3% in STD clinic attendees,
ANC cases, the referrals from other OPDs and
wards and it was nil in general population. The
VDRL titres in BFP reactions ranged from 1:1 to
1:8. Our findings are comparable with a study
from sexually transmitted infection unit of Vienna
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General Hospital, where the BFP reactivity was
found in 0.24% of all patients.! However, in Vienna
study, this BFP proportion might be even higher,
as reactivity in the VDRL at 1:0 and 1:2 dilutions
without a positive treponemal test was not reported.
In another study from Jamaica, BFP reactions were
detected in 0.59% of the general population and
0.72% of pregnant women, where the rate of BFP
reactors among pregnant women did not differ
significantly from the general population as reported
in our study.’!In a previous study of Saudi Arabia
also, BFP reactors were detected in 0.5% of the total
sera examined, with 0.4 and 0.8%, respectively,
obtained in pregnant women and blood donors.?!
These findings are consistent with the findings
of others,!® but the prevalence of 0.1% to 0.3%
seems to be lower than that found in pregnant
women in Malaysial”l and that found in blood
donors in Australia.l® In several earlier surveys
(U.S. Department of Health, Education and Welfare,
1972; Wong, 1969; Garner, 1970; Johannsson, 1970;
Johannsson and Lassus,1970) of BFP reactions in
relatively unselected populations, the prevalence was
uniformly less than 19%.11%

Our results do not support the view of Diggory,!
that pregnancy is a cause of BFP results, who
reported 12 out of 14 sera TPHA negative, but
we support rather that of Catteral, who suggests
that although many BFP tests are detected during
pregnancy, this condition may or may not be the
cause of BFP test.'

Men (0.2%) had a greater number of BFP reactions
than women (0.1%) in this study. This is in contrast
to Vienna study where BFP was significantly higher
in women than in men (0.27% versus 0.20%,
P<0.001)." Similarly in Jamaican study, the female
to male ratio of BFP was 2:1.P! Moreover, in Vienna
study, BFP reactions were in patients over 60 years
of age (0.34%) as compared with those under 60
(0.25%, P<0.001). However, the figure of 0.03% BFP
in =45 years age group from our study is lower than
the Vienna study.™

We have seen from the above study that out of 80
VDRL reactive, there were 68 weak reactive cases,
out of which 59 (86.8%) were TPHA positive and
were treated for syphilis. We have observed from
some NACO designated STT centers in India, that only
VDRL testing is performed and cases having titre
=>1:8 are considered to be syphilitic and are treated
for the same, leading to large percentage of low titred
VDRL cases being left untreated due to their non
confirmation by TPHA. This was also reported by

Thakar et al. from India, that the VDRL titres above
1 in 8 should be considered as true reactives.!

CONCLUSION

Undoubtedly, the most notable finding of this
prospective study on syphilis screening is that the
frequency of BFP reactions with the VDRL test is
quite low (0.2%). In view of our findings and those
of others, we conclude that the TPHA test should
be used for routine confirmation of a positive VDRL
test irrespective of its titre especially to accurately
diagnose and confirm syphilis in cases having titre
<1:8. Some of the TPHA positive cases with VDRL
titre <1:8 might have been treated cases of syphilis
and an attempt should be made to differentiate
between past and active infection. In addition,
combination of this testing strategy is less expensive
and much easier to perform.
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MINUTIAE OF COWPERS GLAND

Two small exocrine glands(secretes its products into ducts) present in the reproductive system of human males. They
are homologous to Bartholin's glands in females.

Synonym Bulbourethral Glands
Origin Named after William Cowper (1666-1709), an English anatomist, who discovered them in 1738.
Development The bulbourethral glands arise during the 9th week of fetal life as 2 epithelial sprouts from the

posterolateral wall of the urogenital sinus at the beginning of the future anterior urethra.

Location & Structure ~ Cowpers glands are located posterior and lateral to the membranous portion of the urethra at
the base of the penis, between the two layers of the fascia of the urogenital diaphragm, in the
deep perineal pouch.They are enclosed by transverse fibers of sphincter urethrae muscle.

These are compound tubulo-alveolar glands, each approximately the size of a pea.They are
composed of several lobules held together by a fibrous covering. Each lobule consists of a
number of acini, lined by columnar epithelial cells, opening into a duct that joins with the ducts
of other lobules to form a single excretory duct. The duct is also lined by columnar epithelium.
This duct is approximately 2.5 cm long and opens into the urethra at the base of the penis.The
glands gradually diminish in size with advancing age, resulting in lower levels of pre-ejaculate
secretion.
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