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Abstract

Background: Transfusion-transmitted infections (TTIs) are the major problem associated with blood transfusion. Accurate
estimates of risk of TTls are essential for monitoring the safety of blood supply. The present study was undertaken to
determine the seroprevalence of TTI in voluntary and replacement donors.

Methods: This study was based on the records of all voluntary and replacement donations which were collected from
January 2016 to December 2017in blood bank placed in a tertiary care hospital.

Results: A total of 24,488 donors were analyzed for the seroprevalence of TTI over a period of 2 years. Of these 76.61%
were voluntary donors and 23.38% were replacement donors. Prevalence of TTI in total donors was 1.03%.The overall
seroprevalence of human immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus (HCV), syphilis and
malaria were 0.11, 0.88, 0.024, 0.012 and 0.00 per cent, respectively.

Conclusion: The increase in public awareness regarding blood donation, meticulous donor screening, counseling and use
of highly sensitive tests can help in reducing the risk of TTIs.

Keywords: Transfusion-transmitted infections, Seroprevalence, Voluntary, Replacement, Human immunodeficiency
virus, Hepatitis B virus, Syphilis.

1. Introduction

According to the National AIDS Control

Blood transfusion is an integral part of medical
care and treatment. Adequate, safe and timely given
transfusion saves millions of life; however, with every unit
of blood there is a 1% chance of transfusion associated
problems including transfusion transmitted infections
(TTIs) [1]. Unsafe transfusions are costly from both human
and economic points of view and lead to high morbidity and
mortality [2,3]. An integrated strategy for blood safety is
required for elimination of transfusion transmissible
infections (TTI) and for provision of safe and adequate
blood transfusion services (BTSs) to the people. The main
component of an integrated strategy include collection of
blood only from voluntary, non-remunerated blood donors,
screening for all TTIs and reduction of unnecessary
transfusion [4].
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Organization (NACO) guidelines all blood sample must be
tested for human immunodeficiency virus (HIV) 1 and 2,
hepatitis B, hepatitis C, syphilis and malaria [5]. Donors
having history of being HIV, hepatitis B surface
antigen/hepatitis C virus antibody positive should be
permanently deferred. Donors having history of malaria
should be accepted after 3 months [5]. The median
prevalence rates of transfusion-transmissible infections in
blood donations in high-income countries are considerably
lower than in middle- and low-income countries.

Preventing the transmission of infectious diseases
through blood transfusion in developing countries is
difficult given that the resources required are not always
available even when policies and strategies are in place [6].
According to the World health organization (WHO), safe
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blood is a universal right. A crucial requirement in the
procurement of safe blood is to have a national program for
donor selection, recruitment, retention, and education; this
will minimize donations from donors who might transmit
diseases to the recipients. Equally important is to evaluate
the burden and risk factors for TTIs in the general
population [1]. Hence, the present study was carried out
with the aim to determine the seroprevalence of TTI among
blood donors in a tertiary care hospital.

2. Materials and Methods

This study was based on the records of all
voluntary and replacement donations which were collected
from January 2016 to December 2017 in blood bank placed
in Shri Vasantrao Naik Government Medical College and
Hospital, Yavatmal. A total of 24,488 donors were analyzed
for the seroprevalence of TTI during the study period of 2
years. The completely filled donor forms which included
the type of donation (voluntary/replacement), the patient’s
details, pre-donation questionnaire, counseling details and
medical examination findings available for each case were
analyzed along with the TTI records.

All blood donors’ samples were screened for HIV,
hepatitis B surface antigen (HBsAg), HCV, syphilis and
Malaria. HIV, HBsAg, HCV tests were done by
enzyme-linked immunosorbent assay (ELISA) procedure
using the third generation Kits. Syphilis was diagnosed by
performing the rapid plasma reagin (RPR) test. Malaria
testing was done by slide method using Leishman’s
staining.

3. Observations and Results

A total of 24,488 donors were enlisted in the
study, out of which 11,263 units were collected through
outdoor camps and 7499 units were collected from blood
bank placed in our tertiary care center. Thus, out of the total
donors, 18,762 (76.61%) were voluntary and 5,726
(23.38%) were replacement donors. Among the total
donors, 253 donors were tested reactive for blood
transmitted infection. Thus, prevalence of TTI in total
donors was 1.03% as shown in figure 1.

Figure 1: Seroprevalence of transfusion-transmitted
infections in the present study
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Table 1 shows the donors and their seroprevalence
of TTI in different years. The overall seroprevalence of
human immunodeficiency virus (HIV), hepatitis B virus
(HBV), hepatitis C virus (HCV), syphilis and malaria were
0.11, 0.88, 0.024, 0.012 and 0.00 per cent, respectively.

Table 1: Seroprevalence of HIV, HBV, HCV, Syphilis and Malaria in Two Years

Years | No. of Donors HIV HBV HCV Syphilis Malaria
2016 11,902 16 (0.13%) | 94 (0.78%) | 02 (0.016%) | 01 (0.0084%) | 00 (0%)
2017 12,586 11 (0.08%) | 123 (0.97%) | 04 (0.031%) | 02 (0.015%) | 00 (0%)
Total 24,488 27 (0.11%) | 217 (0.88%) | 06 (0.024%) | 03 (0.012%) | 00 (0%)
4. Discussion spread by sexual contact, blood transfusion and by vertical

Safe blood transfusion services are a cornerstone
of an effective, high-quality healthcare system. However,
contaminated blood transfusion is a potential source of TTls
and can be fatal instead of saving life [7-9]. The prevalence
of TTIs amongst blood donors in a well-structured
healthcare system with good blood bank services can be
used as a reliable tool for statistical estimations of these
infectious agents in the general population [10]. In
developing countries the prevalence of TTI is much higher
and quite far from attaining a zero risk level at the present
moment.

Patients requiring blood transfusion are more
prone to acquire HBV, HIV, HCV, and syphilis [11]. HBV
is highly contagious and easily transmitted from one
individual to another by transfusion during birth, by
unprotected sex and by sharing needles. Syphilis can be
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transmission. Due to the nature of blood born virus, HCV is
widely recognized as a major causative agent for post
transfusion non-A, non-B hepatitis. Other less common
routes of transmission are sexual intercourse and mother to
child transfer [12]. In case of HIV, transmission during
window period is possible even if each unit is tested for
HIV antibodies. The possibility of window period
transmission would be minimized if blood is collected from
low risk targeted general public [13]. However, blood
safety remains an issue of major concern in transfusion
medicine. However, HBV and HIV can also be transmitted
from person to person contact, especially HBV which is
transmittable from tears, urine, etc., Seroprevalence of
HBsAg ranges from intermediate (2%— 7%) to high (>8%)
levels in India. High prevalence rate of 10% has been seen
in Southern China, Korea, Melanesia, the Philippines, India,
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Indonesia, Japan, and Pakistan have intermediate rates of
endemicity. However, these rates may be inaccurate and
possible the tip of the iceberg as rates of occult HBV
infection is not included in this [14].

In present study, total 24,488 donations were done
during study period. The majority of donors were voluntary
donors (76.61%). Voluntary donors are those donors who
donate blood at regular intervals constituted 18762 in our
study. This was comparable to the study done by Matee et
al [15] and Chandekar et al [16]. The increase in voluntary
donors may be attributed to the increasing public awareness
and involvement of government bodies like NACO
(National AIDS control organisation) that actively
propagate voluntary donation in our country. However,
many earlier studies have reported increased number of
replacement donors [17,18].

The seroprevalence of the HIV was seen in 0.11%
per cent donors which was comparable to other studies
[19,20]. Fasola et al [21] showed a significantly high
prevalence of 13.2 per cent in Nigeria. A similar study
conducted at the same institution in 1999 showed 0.8 per
cent HIV seropositivity[22]. Hepatitis B is one of the most
infectious diseases; it has infected around 2 billion people
worldwide, including an estimated 400 million chronically
infected cases. It is also hyper endemic in sub-Saharan
Africa and Asia [23].

n current study the prevalence rate of HBV was
0.88%, which was higher in our population. HBV positivity
indicates a carrier state or an active infection. These
seropositive donors may progress to develop chronic
hepatitis, cirrhosis, and even progress to hepatocellular
carcinomas [24,25]. Hepatitis C prevalence in this study
was 0.024%, which was compared with Patel et al [26]
from western Ahmedabad. Hepatitis C is an important
blood borne infection and can progress to chronic stage-
ultimately leading to cirrhosis and hepatocellular
carcinoma.

The low prevalence of HCV when compared with
HBV might be due to the fact that HCV is less infective
when compared with HBV and HCV is transmitted mainly
through transfusion of blood or blood products, intravenous
drug abuse and needle sharing. For syphilis the prevalence
was lowest (0.012%) of all the TTI in the present study.
Scant positivity for syphilis has been documented in
literature among healthy blood donors. Syphilis being a
sexually transmitted disease is the illness of much concern
as it shows the existing dangerous activities of people in the
society which are peril to the infections like HIV and
hepatitis.

Thus, in the present study, seroprevalence was
highest for hepatitis B (0.88%) followed by HIV (0.11%)
and hepatitis C (0.024%) and least for syphilis (0.012%).
Though our concern for blood safety was mainly due to
HIV infection, but in the present study the hepatitis B was
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the most prevalent infection, similar to other studies from
India [27,28]. The seroprevalence of TTI in current study
was lower as compared to previous studies [29-31]. A very
low prevalence rate in our study may be attributed to
increased number of donors donating at the blood bank with
strict screening criteria when compared to the number of
donations from the camps. Difference in infection rates
between voluntary and replacement donors have been
observed in many earlier studies [32,33]. Concealment of
the medical history by professional or replacement donors
poses a great threat to the safety of blood supply.

5. Conclusion

A substantial percentage of the blood donor’s
harbored transfusion transmitted infections. Prevention of
TTIs should be the main goal right now. There is a need to
increase public awareness regarding voluntary donation and
its benefits. Meticulous donor screening, counseling and
use of highly sensitive techniques for detection of TTls may
help reduce the risk of TTls.
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