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Abstract

This study was aimed to determine the seroprevalence
of transfusion transmitted infections (TTI) in healthy
blood donors groups in a tertiary care blood bank. A
retrospective study was carried out over a period of 10
years between January 2010 and 2019. A total of 90959
blood donors in age group between 18-60 years were
included in the study. Most of the volunteers were male
(> 90%). The serum samples were screened for HBsAg,
Ag and Ab of HIV type 1 and type 2, Kit 4 generation
for P24 Ag. Hepatitis C virus, rapid testing by Mitra
and Elisa testing by Tulip diagnostic and syphilis
testing by crystal TP card test malaria (male card)
among the healthy donors. Percentage in all: HBsAg
(0.88%), HCV (0.95%), HIV (0.06%), VDRL (0.05%),
Malaria (0.02%), in downward trend namely; HCV,
HBsAg, HIV, Syphilis, Malaria were studied according
to their blood groups. Seropositivity rate was increasing

among males in our study. The study shows the

seroprevalence of the general population in our area of
Uttarakhand which may be reflecting public health
intervention of strategies. In our retrospective study of
90,959 donors, we estimated downward trends namely
in HCV, HBsAg, HIV, Syphilis, Malaria were 0.95%,
0.88%, 0.06%, 0.05%, 0.02% according to the blood
group.

Keywords: Retrospective, Seroprevalence, Tranfusion
Tranmitted Infection

Introduction

World Health Organization (WHQ) has made mandates
to screen the pre-transfusion blood, test for Transfusion
Transmissible Infections (TTIs) namely Human
Immunodeficiency virus (HIV), Hepatitis B virus
(HBV), Hepatitis C virus (HCV), syphilis, malaria [1].
Infection can be transmitted during asymptomatic
phase. Thus, blood transfusion can contribute to an
increase in the infection risk. Unsafe blood transfusion

is costly and unsafe for both recipient and society. For
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the protection of human life, an updated screening of
TTIs is essential. Nucleic acid test (NAT) can be used
to carry out TTIs screening of blood samples [2].
Complication of blood transfusion may be mild or life
threatening. A careful collection of blood from the
donors is mandatory to ensure safety of the blood.
Evaluation of TTIs is essential for safety of blood
supply which is of utmost importance in transfusion
medicine [3]. TTIs hamper blood safety and cause
serious public health issues [4].

Methods

A retrospective study was conducted for a period of 10
years from January 2010 to December 2019. All the
blood donors who reported to the blood bank at
Government Medical College, Haldwani, Uttarakhand,
India or enrolled in outreach voluntary blood donation
camps during the study period and who satisfied the
criteria for blood donation were included in the study.

The inclusion criteria included: age between 18 to 60

years, minimum 50 Kg body weight, minimum 12.5 g
% haemoglobin content, pulse rate between 100 to 180
mm Hg, and normal body temp and oral temp not
exceeding 37+0.5°C. Analysis of blood samples was
carried out by ELISA method ensuring rapid assays for
surveillance. All the reactive samples were labelled as
seropositive, disinfected, and discard.

Results

Whole blood donations were collected from 90,959
donors between January 2010 and December 2019. Out
of these 84,578 were voluntary donations and 6,381
were replacement donations. Demographic
characteristic associated with all donations (i.e. 90,959)
> 98% were male donors. Majority were the cases of
Hepatitis C (867 cases) 0.95%, followed by HBsAg
cases (808 cases) 0.88%. The seroprevalence of HIV
cases was 63, Syphilis 49 cases and Malaria 2 cases
only; which was 0.06%, 0.05% and 0.02%,

respectively.

Table 1: Total blood collection and type of donors from 2010 to 2019.

Year Total blood donors

Voluntary donors N (%6)

Replacement donors N (%6)

2010 6708 4363(65.04) 2345 (34.95)
2011 8695 6387 (73.45) 2308 (26.54)
2012 8036 7854 (97.7) 318 (3.95)
2013 8894 8559 (96.2) 330 (3.71)
2014 8572 7830 (91.3) 702 (8.81)
2015 10687 10590 (99.09) 97 (0.90)
2016 10485 10403 (99.21) 82 (0.78)
2017 10624 10547 (99.27) 77 (0.72)
2018 10487 9418 (89.80) 69 (0.65)
2019 8771 8625 (98.33) 53 (0.60)
Total 90959 84578 (92.9) 6381 (7.01)

Discussion there was inclining trends of voluntary donors (Table

o
In the present study, the voluntary donors were more 1). These findings are similar to the studies reported by N
LN

Gupta et al [5]. This could be due to the launch of
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voluntary blood donation program by the Government
of Uttarakhand and also due to the voluntary blood
donation program organized on world blood donation
day. Trends of seroprevalence of transfusion
transmitted infections among blood donors from 2010

to 2019 are presented in Figure 1-3.
16

—_
[ S
I I

—_
o
1

Mumber of cases

[ T O T E « N« ]
1

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

Figure 1: Trends of seroprevalence of transfusion
transmitted infections among blood donors for HIV
from 2010 to 2019.
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Figure 2: Trends of seroprevalence of transfusion
transmitted infections among blood donors for HBsAg
and HCV from 2010 to 2019.

Voluntary donors donated blood on regular intervals.
Of blood donors 92.9% were voluntary blood donors
and 7.01% were replacement donors. This is
comparable to the study done by Gupta et al.° and
Pallavi et al [6]. The seroprevalence of HBV, HCV,
HIV and syphilis was 1.30%, 0.25%, 0.26%, and
0.28%, respectively (Fig. 1 and 2), which is comparable
to the TTIs reported by Fiekumo et al [7] as 18.6%, 6%,
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3.1%, 1.1% for HBV, HCV, HIV and syphilis,
respectively. In this case the only difference observed
was the decreased incidence of HCV percentage than
HIV percentage in present study. Pallavi et al [6],
Bhattacharya et al [8], Anjali et al [9], Tessema et al
[10], and Stokx et al [11] reported a lower incidence of
seroprevalence of HCV (%) then the results obtained in
the present study. Adhikari et al [12] reported lower
seroprevalence of both HBsAg and HCV as 0.78 and
0.27%, respectively when compared to the results of
present study. The seroprevalence rate of HIV, HBsAg,
HCV, syphilis was much lower than the study
conducted by Nagalo et al [13], Matee at el [14], Tafuri
et al [15] and Fiekumo et al [7] (Table 2).
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Figure 3: Trends of seroprevalence of transfusion
transmitted infections among blood donors for malaria
and syphilis (VDRL) from 2010 to 2019.

The present study was carried in an academic institute
where awareness about TTIs was created among the
donors before donating blood. This could be the reason
of quite lower prevalence of TTIs than the previous
reports. Among the 90,959 donors, 1789 (1.96%) were
seropositive donors. No co-infections were observed in
2010, 2011 and 2014. But, in year 2013, 3 cases were
found in O™ and O patients. In the year 2015, 5 cases
were found with different seropositive combinations. In

year 2017 and 2018 only 2-2 cases were found,
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respectively. However, in 2019 a total of 6 cases were

found.

Table 2: The comparative results of present study of transfusion transmitted infections prevalence with previous

literature.
Study HIV% HBsSAG% HCV% Syphilis% Ref.
Bhattacharya et al. (2007), West Bengal, India 0.28 1.46 0.31 0.72 [8]
Adhikari et al. (2010), Sikkim, India 0.32 0.78 0.27 0.27 [12]
Pallavi et al., (2011), Mysore, India 0.44 1.27 0.23 0.28 [6]
Anjali et al. (2012) Kerla, India 0.60 1.50 0.40 0.10 [9]
Nagalo et al., (2011), Koudougou 2.21 14.96 8.69 3.96 [13]
Matee et al., (2006), Tanzania 3.80 8.80 1.50 4.70 [14]
Fiekumo et al., (2009), Nigeria 3.10 18.60 6.00 1.10 [7]
Tafuri et al., (2010), Italy 1.50 8.30 4.50 1.50 [15]
Tessema et al., (2010), Northwest Ethopia 3.80 4.70 0.70 1.30 [10]
Stkx et al., (2011), Mozambique 8.50 10.60 0.00 1.20 [11]
Present study 0.06 0.88 0.95 0.05
Co-infections increases with passing years. According For the HIV antibodies possibility of window period
to the blood groups, 7 cases were found in O" within 10 transmission would be minimised if the blood is

years followed by 6 cases in A" and 5 cases in B* blood
groups with different combination of seropositive cases
as presented in Table 3.

HBYV is highly contagious and can spread from one
individual to another by the transfusion during birth,
unprotected sex and sharing needles. Syphilis can be
spread by sexual contact, blood transfusion and vertical
transmission. Due to the nature of blood born virus,
HCV has been recognised as major causative agent for
post transfusion of non-A, non-B hepatitis (HCV).
Other less common routes of transmission are sexual
In case of HIV

transmission during window period is possible even if

intercourse and mother to child.

each unit is tested.

© 2020 1IMSIR, All Rights Reserved

collected from the targeted donor [16]. Sexually
transmitted HBV incidence is higher in population.
HBYV positivity indicates a carrier state or an active
infection. These seropositive donors may progress to
develop chronic hepatitis, cirrhosis and even progress
to hepatocellular carcinoma [15, 17]. Patients requiring
blood transfusion are more prone to the acquire HBV,
HIV, HCV, and Syphilis [18]. The course of HBV
infection depends on several factors such as immune
system, host genetic factors and genetic variability of

viruses [19].
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Table 3: Co-infections over the span of 10 years according to blood groups

o* O AB* AB
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
HBsAg+HCV HBsAg+HCV Nil Nil
HBsAg+HCV

Nil Nil Nil Nil
Nil Nil Nil
HBsAg+HCV Nil Nil Nil
HBsAg+HCV

HCV+ VDRL Nil Nil Nil
HCV+HIV Nil HCV+HIV Nil

Year A’ A B’ B
2010 Nil Nil  Nil Nil
2011 Nil Nil  Nil Nil
2012 HBsAg+HCV Nil  Nil Nil
2013  Nil Nil  Nil Nil
2014  Nil Nil  Nil Nil
2015
2016 HBsAg+HCV Nil Nil
HCV+HIV
2017 Nil Nil Nil
2018 Nil Nil  Nil Nil
2019 HBsAg+HCV Nil HCV+HIV Nil
HCV+HIV
HBsAg+VDRL

HBsAg+VDRL  Nil

HCV+HIV Nil

Blood safety remains an issue of major concern in
transfusion medicine. HBV and HIV can also be
transmitted from person to person contact. HBV 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 reported in Southern China, Korea, Melanesia, the
Philippines, India, Indonesia, Japan, and Pakistan.
However, these rates may be inaccurate and possible
the tip of the iceberg as rates of occult HBV infection is
not included in this [20].

Each unit of blood has about 1% chance of TTIs [6].
Asian subcontinent has intermediate to high rate of
chronic infection. HBV infections can escape detection
and enter the blood supply. To minimize the risk of
seroprevalence, the blood should be collected from
regular blood voluntary donors. effective donor
education and counselling make aware the general

public about the increased infectious nature of the

© 2020 1IMSIR, All Rights Reserved

disease. Special intervention programs should be
planned [21]. Similarly, the 4th generation test (p 24
Ag) should be done, which reduces the window period
from 15 to 21 days. NAT also reduces the window
period up to 5 days. However, NAT is costly which
makes its unaffordable for many centres [22].
Conclusions

The study reflected seroprevalence of general public
population in our area which may be detected in the
public health individual strategies. In a 10 years
retrospective study of 90,959 donors, seropositive cases
were as HCV (0.15%), HBsAg (0.8%), HIV (0.06%),
VDRL (0.05%) and malaria (0.02%). A downward
trend according to blood group was observed. HBsAg
was increased in B* group (0.29 %), HCV is 0.26% in
0", HIV is 0.02% in O", VDRL is 0.02% in B* and
malaria is very low, 0.002 percentage in B* blood

group, respectively. The study concluded that the
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screening of donors and use of NAT assay will reduce
risk of TTIs.
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