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ABSTRACT
Introduction

Transfusion of blood /component is an essential procedure in modern days of medical practice.
As far as safe transfusion is concerned, it is a primary requirement i.e. handlesa transfusion
transmitted infection (TTI) that is a virus, parasite, or other potential pathogen that can
be transmitted in donated blood through a transfusion to a recipient.Focus of the present study is
to assess seroprevalence and risk factors of Syphilis among blood donors in greater Gwalior

Methods

The present retrospective descriptive study was conducted over a period of 8 years. All the samples
of voluntary and relative blood donors, who came to donate blood, were tested for transfusion
transmissible infections. Prevalence of TTIs and syphilis were analyzed in the view of different
parameters of donors and along with its associated risk factors.A chi square (X?) statistic is used
to investigate whether distributions of categorical variables differ from one another.

Results

In the present study prevalence of TTIs is 3.44%and for syphilis it is 0.268%, most common age
group is 40-51years (41.18%); male to female ratio is insignificant statistically. Ratio of voluntary
versus relative donors was 94.21% and 5.79 % respectively while maleversus female ratio of
donors was 91.27% and 8.473% respectively.

Conclusions

An advance knowledge, attitude, and behavior of the volunteer blood donors’ population
regarding risk factors will most probably improve public health and increase blood safety and
quality.
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INTRODUCTION millions of lives around universe. However,

unsafe transfusions carry the risk of transfusion-

Blood donation is an important procedure in the transmissible infections (TTIs) and a consequence

modern allopathic medical practice that saves of that is very costly economically not only for
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the individuals but also for the community as a
whole. Unsafe transfusions also hampered the
physical and social status of an individual as
well as the society." 2 It is well-known that since
historic times** due to the significant increase
in the number of cases diagnosed, syphilis has
been an exceedingly important challenge for
public health.’

Testing of hepatitis B virus (HBV), hepatitis C
virus (HCV), human immunodeficiency virus
(HIV) and Treponema palladium (TP) along
with malarias is mandatory for all donations
in India. Syphilis is a sexually transmitted
disease (STD), which can also be transmitted
via accidental direct inoculation, transplacental
during pregnancy, and, rarely, via blood
transfusion.®” The causative agent of syphilis
is spirochete Treponema palladium, is a chronic,
sexually transmitted infection and the estimated
suffering of 36 million people worldwide, with
11 million new cases occurring annually.?

Syphilis is a multiphase disease intermingles
by asymptomatic periods of latency. The
primary syphilis present with a painless chancre
in the initial stage of infection followed by
secondary stage of a non-pruritic rash, which
spontaneously resolve.” The WHO (WorldHealth
Organization) surveyed on the prevalence of
four sexually transmitted diseases: Chlamydia
trachomatis, Neisseria gonorrhoeae, syphilis,
and trichomonas vaginalis and it was found that
syphilis accounts for approximately 10% of these
sexually transmitted diseases.'"!

Syphilis and HIV affect similar patient groups
and co-infection is common. Syphilis Infection is
arisk factor for HIV, HBV, and HCV infections.!>
The risk factors for blood donors infected with
syphilis are also risk factors for other blood
borne diseases.”™"” Screening for high-risk
groups before blood donation currently depends
entirely on pre-donation health consultation.

They can donate blood or need postpone and
withdraw from blood donation is depend on the
report of blood donors on medical history and
dangerous behavior.'® "

Blood donation in high-risk groups is a threat to
blood safety. It is a matter of concern whether
the high-risk group of blood donors is effectively
excluded from the health consultation before
blood donation.”

In many parts of the world, the incidence and
prevalence of syphilis still remain high in
both volunteer and family/replacement blood
donors.** There are numerous reports in
high-risk groups in the literature, both from
developed and developing countries, indicating
rising prevalence and incidence of syphilis.*”!

Present study is accomplished to know the
Seroprevalence of syphilis in and around the
greater Gwalior and the risk factors accountable
for the disease among the blood donors and in a
population as awhole.

METHODS

The retrospective descriptive study was
conducted in Blood Bank, Department of
Pathology, G. R. Medical College, and Gwalior,
India from 1st January 2012 to 31st December
2019 (8 years). Blood samples were collected
from the blood donors/ Blood units, who
came to donate blood in Blood Bank/ or in
voluntary blood donation camps for TTIs
Blood

donations from individuals suspicious for

(TransfusionTransmitted Infections).
TTI diseases/ or from a high risk groups were
deferred. Moreover the donors were pre
counseled, examined for their health status and
also fill out a donor screening registration form
as a part of a routine blood donation screening
procedure. Informed consent was obtained from
all the donors. All five tests, mandatory for
each and every donor/or blood units i.e. HIV 1
and 2, HCV, HbsAg, VDRL and Malaria were
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performed in our TTIs laboratory. For these
tests, procedures were used as per guidelines of
Food and Drug Administration, Government of
India.For syphilis: - : Rapid Plasma Reagin (RPR)
and RAPIKIT was used (Make -Span diagnostics
and Lifescience limited).

All tests were performed according to
manufactures instructions. The tests results were
reported and the Seroprevalenceof TTIs and
Syphilis were calculated. All the reactive samples
were repeated in duplicate before labeling them
seropositive. As a Protocol, serovigilance for
tests was under monitoring of State Reference
Laboratory (SRL), Department of Microbiology,
G. R. Medical College, Gwaliorfor confirmation

and quality control.The blood units/ samples

were discarded as per guidelines of NACO
whenever the pilot donor samples were found
positive for any TTL

Data has been collected, tabulated,summarized

and compared statistically by frequency
distribution and percentage proportion. A
chi square (X?), Goodness of fit (One Sample
Test) allows us to compare a collection of
categorical data with some theoretical expected
distribution. Statistic is used to investigate
whether distributions of categorical variables

differ from one another.
RESULTS

During the study period 146032 Blood units
were collected from healthy donors ageing 18

Voluntary v/s Replacment donors inthe study
8435, 6%

v‘

Voluntary
# Replacement

A 137597, 9%

Prevalance of TTls in the study

§ 5030;3%

Total Units
B TTls Positive
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1278;9%
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Figure 1. Voluntary v/s related Donors. B: Male v/s Female Donors. C: Prevalence of TTls. D: Prevalence of Syphilis.
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to 60 years. Out of 146032 units, 133289 (91.27%)
were male and 12743 (8.473%) were female
donors while ratio of voluntary versus relative
donors was 94.21% (n=137597) and 5.79 % (n=
8435) respectively and data’s are statistically
significant (p=0.000001) (Figure 1A and 1B).

Yearly distribution of TTIs and syphilis was
shown in Figure 2 and Table 1. Out of 146032
donors, 5030 (3.44%) were found reactive
and 141002 (96.56%) were non reactive for
transfusion transmitted infection (TTIs) in
last eight years since year 2012 t0 2019 and
the prevalence of syphilis was found in 392
cases which was 0.268 % (n=392/146032) in
total donors and 7.79% was among total 5030

TTIs positive donors (392/5030). Comparison
of prevalence rate of TTI and Syphilis
according to year wise was found statistically
significant (p=.000001)after analysis with chi
square; Goodness of fit statistical test applied.
(Table 1 and Figure 1 C and D). Prevalence of
syphilis in male was found in 355 (90.56%) in
comparison to females there was only 37 cases
(9.44%) but male female ratio of positivity was
found 48:52 i.e. more or less similar and which
is not statistically significant (p=0.689). Out of
392 seropositive cases for syphilis, 18 (4.5%)
cases were have multiple TTIs infection (5
cases were HIV & HbsAg, 10 cases for HbsAg
and 3 cases of HCV).

Table 1. Prevalence of TTIs and syphilis in the study period
Year I g TTI Positive Units VDRL Positive units
No (%) No(%)
2012 14001 575(4.11) 54(9.39)
2013 14473 526(3.63) 50(9.50)
2014 15761 511(3.24) 28(5.48)
2015 16630 613(3.68) 26(4.24)
2016 18297 715(3.91) 79(11.05)
2017 20500 717(3.50) 98(13.67)
2018 23941 726(3.02) 24(3.30)
2019 22429 647(2.88) 33(5.10)
Total 146032 5030 (3.44) 392(7.79)
P Value df=7 X?=83.62%, (p= 0.000001)** X?=105.67%, (o= 0.000007)**
* X2 value calculated by Goodness of fit
**Highly Significant

s A
Distribution of TTls and Syphilis in the study period
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Figure 2. Yearly distribution of TTls and syphilis in the study

Age group distribution of donors in the study
and prevalence of TTIs and syphilis among
different age groups was shown in table No.
2 and it's data distribution is statistically
significant (P=.000001) .
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Table 2. Prevalence of TTIs and syphilis in different age groups of donors

Donors TTls positive Syphilis positive
Age group (N=146032) (N=5030) (392)
No % No % No %
18-20 12919 8.84 511 10.16 16 4.08
21-30 30738 21.05 950 18.88 50 12.75
31-40 62802 43.00 2142 42.58 194 49.48
41-50 27791 19.03 929 18.46 126 32.15
51-60 11782 8.07 498 9.9 6 1.54
146032 100 5030 100 392 100
P Value df=4 X?=39.9%, (p= 0.000001)* X?=35.6*, (p= 0.000001)** X?=83.2%, (p= 0.000001)**

* X?value calculated by Goodness of fit, Chi-Sqaure Test
**Highly Significant

DISCUSSION

In the present study the overall Seroprevalence
of TTIs and syphilis is 3.44% (n= 5030/ 146032)
and 0.268 % (n= 392/ 146032) respectively while
Seroprevalence of syphilis among total 5030
TTIs is 7.79% (392/5030).

The blood donors are suppose to be a selective
population, since they are pre-screened for past
diseases and sexual behavior by the detailed
questionnaire and personal interview before
donation. However, presently blood donation is
performed by all citizens between the age group
of 18- 60 years; it could provide general picture
regarding incidence and prevalence of syphilis
in these population.

Presently the safety of transfusions has reached
a very high level almost in every corner of the
world. Still, some remaining risks of TTI are
there and no blood/component is 100% safe.
The susceptible population of syphilis is the
same one as for HIV, with alike biological and
behavioral factors.” A similar situation exists in
the infection of HBV and HCV. Risk factors for
blood donors infected with syphilis are also risk
factors for other blood-borne diseases.*

The prevailing views is that syphilis is a
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sexually transmitted disease but shared razors,
ear piercings, and tattoos are also the high
risk factors for syphilis infection. Currently,
cosmetic surgery such as tattooing, piercing,
rhinoplasty, injection, laser, and liposuction has
greatly increased. Therefore, the blood transmits
pathway of syphilis should not be ignored.*?

In the present time sexual consciousness are
more open andincreasing population of multi-
sex partners has a significant risk factor for
syphilis infection. In many countries blood
donor selection requirements clearly stipulates
that multiple sexual partners and heterosexuals
cannot donate blood.’”*® However, there are
still some blood donors who deliberately hide
the facts of their multiple sexual partners and
heterosexuality and enterthe blood donation
process on false statements. It may be duethe
fact that some blood donors worried about
privacy disclosures when blood was collected
in the open environment of voluntary blood
donation camps.

This study identified that the overall prevalence
of syphilis seropositivity among nearly 146032
blood donors in 2012-2019 was 268.4 per 100
000, which was higher than that reported in the
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USA (54.6 per 100 000) and Brazil (135.5 per 100
000)*-* but lower than that reported in Ethiopia
(732.4 per 100 000) and Cameroon (3976.3 per
100 000).** The disparity in the prevalence of
syphilis observed in different studies may be
due to geographical differences in the prevalence
of syphilis as well as some methodological
differences. It has been earlier reported that T.
pallidum particle agglutination assay are more
sensitive than rapid plasma reagin and T.
palladium hem-agglutination assay.*

In the present study we found that the prevalence
of syphilis was slightly more in female than male
(male 48% and female 52%) which is similar as
reported byVera L. et al,*® whodemonstrates that
the prevalence of Syphilis was almost similar in
both male and female which was 45 and 49 per
100,000 respectively. How so everitis statistically
not significant (p=0.689157)in the present study.

In our study the most common age-group
affected by syphilis was 41-50 years (41.18%)
followed by age group 31-40 (28.09%) ,21-30
(14.82%),18-20 (11.27%) ,>51 (4.64%) while it was
45 years and older in the study done by Vera L.
et al.* This study found that syphilis prevalence
significantly higher in mature adults age 41-50,
so more importantly, based on the results of this
study and previous studies, health awareness
and syphilis prevention programs focusing on
mature adults is needed.

The association of syphilis with other TTIs is
4.5% (=18 / 392 cases) in the present. It is for
Syphilis- HIV is 1.27% (n-5/392), Syphilis HbsAg
2.55% (n=10/392) and for Syphilis- HCV 0.67%
(n=3/392). Several studies had also reported co-
infections HBV- Syphilis and HIV- Syphilis as
commonly encountered one.* ** ¥ The possible
reason for the occurrence of co-infections could
be because these pathogens share common
modes of transmission and risk groups.

Advance tests for TTIs , confirmatory test for

the syphilis and better donor motivation,
recruitment and retention strategies along
with public awareness of voluntary blood
donation should be implemented to increase the

blood safety.
Limitations of this study

1.  The rapid screening testkits used for this
study arevitro qualitative methods, not a
confirmative one. However, positivity of
Syphilis could not be further validated by
confirmatory tests.

2. No information on syphilis Seroprevalence
between first-time donors and repeat
donors is also a limitation to this study.

CONCLUSIONS

In our study prevalence of syphilis is moderate
(0.268%) in comparison to; low prevalence
was reported from developed countries while
higher prevalence is prevailing in under
developed and African countries. Common
age group prevalence in our study was 41-50
years. Male to female distribution is statistically
insignificant. An advance knowledge, attitude,
and behavior of the volunteer blood donors’
population regarding risk factors will most
probably improve public health and increase
blood safety and quality.
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