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ABSTRACT

Background: Blood transfusion is the cornerstone of modern health services. Each blood component transfused has a
potential risk of transfusion transmissible infections. Frequent assessment of the prevalence of these infections among
blood donors is essential to assess the risk and to improvise the testing methods accordingly. This study was undertaken
in Department of Immunohematology and Blood Transfusion, Indira Gandhi Medical College (IGMC), Shimla to assess
the sero-prevalence and trends of human immunodeficiency virus (HIV), hepatitis B surface antigen (HBsAg), and
hepatitis C virus (HCV), among blood donors who donated blood from 2020 till 2024.

Methods: Enzyme-linked immunosorbent assay (ELISA) testing for HIV, HBsAg and HCV was carried out on all
blood samples from voluntary and replacement blood donors and results were recorded in Microsoft Office Excel sheet.
Results: Out of 59,434 blood units collected, 558 units tested positive for HIV, HBsAg and HCV. The individual sero-
positivity rates were 0.44% (263 cases) for HCV, 0.41% (241 cases) for HBsAg, 0.08% (50 cases) for HIV. There were
2 cases of co-infections of HBsAg with HCV, 1 case of co-infection of HIV with HBsAg and 1 case of co-infection of
HIV with HCV. A rising trend of HIV and dual sero-positivity among blood donors was noted in the study.
Conclusion: The alarming rise in the prevalence of transfusion transmissible infections (especially dual positivity)
among blood donors’ stresses upon the need for strict adherence to donor selection criteria and using better screening
technologies like chemiluminescence immunoassay (CLIA) and nucleic acid amplification testing (NAT) to detect
window phase infective blood.
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INTRODUCTION

The World Health Organization (WHO) recommends the
quality-assured screening of all donated blood.! As per the
National AIDS Control Organization (NACO) guidelines,
it is mandatory to test all the donor samples for human
immunodeficiency virus (HIV) 1 and 2, hepatitis B,
hepatitis C, syphilis and malaria before issuing the blood
for the patients.> Among these transfusion transmissible
infections (TTI), HIV, hepatitis B and hepatitis C pose a

major threat for the patients because of asymptomatic
course of these infections and tendency to escape detection
during window period in blood donors in initial stages.’

The magnitude of this problem is directly related to the
prevalence of these infections among blood donors.
Continuous evaluation of the burden of TTIs in blood
donors is extremely important as it helps in assessing the
risk of TTI by blood transfusion and enhancing donor
selection strategies accordingly.*
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This study was undertaken to evaluate the sero-prevalence
of HIV, hepatitis C virus (HCV), and hepatitis B surface
antigen (HBsAg) among blood donors in Himachal
Pradesh over a period of 5 years.

METHODS
Setting

This is a cross-sectional study conducted in the
Department of Immunohaematology and blood transfusion
on all the blood units collected in the blood center and in
blood donation camps.

Duration

Data was collected over a period of 5 years from January
2020 till December 2024 at Indira Gandhi Medical
College, Shimla, Himachal Pradesh

Sample size calculation

Total sample size has been determined by all voluntary and
replacement blood donors who donated blood during this
period.

Inclusion criteria

All voluntary and replacement blood collected during this
period has been included in the study. Only those persons
who qualified the donor selection questionnaire as per the
national guidelines and departmental standard operating
procedure and found to be fit on medical examination were
selected for blood donation.

Exclusion criteria

Those people who could not qualify the donor
questionnaire criteria or found to be unfit on medical
examination were deferred and thus not included in the
study.

Methodology

Basic demographic information regarding age, sex,
occupation, number of previous donations along with the
post donation testing data was compiled from the hospital
records. 5 ml of blood was collected from all the blood
donors and allowed to clot.

Samples were centrifuged at 3000 rpm for 3 minutes for
separating serum. Enzyme linked immunosorbent assay
(ELISA) testing was done on all the donor blood samples
for screening for HBsAg, HIV, and HCV.

For HIV testing, 4th generation Microlisa- HIV-1 p24
antigen and antibodies to HIV-1 and HIV-2 in human
serum/plasma (J. Mitra & Co. Pvt Ltd.) were used. For
HCV testing, 3rd generation HCV Microlisa test (J. Mitra

and Co. Pvt Ltd.) was used. For HBsAg, Hepalisa for
detection of HBsAg in human serum/plasma (J. Mitra and
Co. Pvt Ltd.) was used. The positive blood units were
discarded and donor was notified and sent to the
microbiology department for confirmation. If the samples
were again positive, donor was sent to the appropriate
department for further management. All tests were
performed as per manufacturer instructions and standard
operating procedures of the department.

Data analysis
All the collected data was recorded in Microsoft excel.
RESULTS

Total voluntary and replacement blood donors during this
period were 59,434. All the blood units collected were
tested for transfusion transmissible infections (HIV, HCV,
HBsAg). Total 558 cases were found to be positive for
HIV, HCV, and HBsAg over a period of 5 years. The
overall sero-prevalence of HIV, HCV, and HBsAg during
this period of 5 years was 0.94% (558 cases). Out of the
558 cases, 521 cases (93.37%) were males and 37 (6.6%)
were females. Maximum number of cases were in the age
group of 18-30 years accounting for 303 (59.30%) of the
total cases. 154 cases (27.60%) were in the age group of
31-40 years, 81 cases (14.52%) between 41-50 years and
20 cases (3.58%) were between 51-60years (Table 1).

Table 1: Age group wise distribution of cases found
positive for HIV, HBsAg and HCV.

Age group (years) No. of cases (%)

18-30 303 (59.30)
31-40 154 (27.60)
41-50 81 (14.52)
51-60 20 (3.58)

The individual sero-positivity rates during this period of 5
years were 0.44% (263 cases out of 59,434 donors) for
HCV, 0.41% (241 cases) for HBsAg, 0.08% (50 cases) for
HIV. There were 2 cases of co-infections of HBsAg with
HCV, 1 case of co-infection of HIV with HBsAg and 1case
of co-infection of HIV with HCV. In 2020, 94 cases
(0.85%) were detected, while in 2021, 74 cases (0.66%)
were detected.

From 2022 till 2024, there has been a gradual increase in
the number of cases from 109 cases (0.89%) in 2022 to 142
cases (1.18%) in 2024. Also, the cases of dual positivity
have also been seen in 2023 and 2024 with 2 cases in each
year. HCV was the most prevalent infection in 2021 and
2023, while in 2020, 2022 and 2024. HBsAg was the most
common infection as shown in the Table 2.

A comparison of prevalence of HIV, HBsAg and HIV
among blood donors in various regions of India is
presented in Table 3.
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Table 2: Yearly sero-prevalence of (HIV, HCV, HBsAg) in blood donors.

Total blood HBsA. HIV+HBs HIV+HCV

ol eV ) IV () +HCVg(%) Ag (%) (%) HOENG0)
2020 11,124 38(034)  49(0.44) 7(0.06) 0 0 0 94 (0.85)
2021 11242 37(033)  33(029) 4(0.04) 0 0 0 74 (0.66)
2022 12274 48(039)  53(043) 8(0.07) 0 0 0 109 (0.89)
2023 12,761 81(0.63) 42(033) 14(0.11) 1(001) 0 1(0.01)  139(1.01)
2024 12,033 59(049)  64(053) 17(0.14)  1(001)  1(001) 0 142 (1.18)
Total 59,434 263 (0.44) 241 (0.41) 50(0.08) 2 ] I 558 (0.94)

Table 3: A comparison of prevalence of HIV, HBsAg and HIV among blood donors in various regions of India.

Study Period (%)

Bagde et al'* Chattisgarh 2012-2017 0.31 0.75 0.065
Singh et al's Delhi 2014-2016 0.09 1.18 0.69
Paudel et al’ Puducherry 2017-2023 0.03 0.93 0.00
Chauhan et al'® Gujarat 2018-2020 0.52 0.68 0.11
Shah et al'’ Gujarat 2016-2020 0.047 0.31 0.036
Pattanashetti et al'>  Karnataka Jan 2012-Mar 2018 0.05 0.58 0.02
Cherukat et al® Puducherry Aug 2015-Feb 2017 0.31 2.19 0.51
Mondal et al'? West Bengal Apr 2015-Mar 2018 0.14 0.45 0.66
Sharma et al'® Madhya Pradesh 2009-2013 0.13 3.51 0.24
Shrivastava et al’ Madhya Pradesh 2001-2016 0.2 1.8 0.42
Saini et al® Haryana 2015-2019 0.26 1.02 1.53
Venkatraman et al'®  Puducherry 2012-2016 0.07 2.15 0.15
Patel et al'! Gujarat 2018-2022 0.09 0.76 0.14
Present study Himachal Pradesh 2020-2024 0.08 0.41 0.44

DISCUSSION

Safe blood transfusion services are essential for effective,
high-quality healthcare system. However, contaminated
blood transfusion is a potential source of TTIs and can be
fatal instead of saving life.> Transfusion Transmitted
Infections is still a major concern to patients, physicians
and policy makers who wish to see a risk-free blood
supply. With every unit of blood, there is 1% chance of
transfusion associated problems including TTI. The risk of
TTI has declined dramatically in high income nations over
the past two decades, but the same may not hold true for
the developing countries.®

In our study, the maximum number of cases were in the
age group of 18-30 years accounting for 303 (59.30%) of
the total cases. These results are similar to the results of
Paudel et al, Cherukat et al, Shrivastava et al, Saini et al,
Venkatraman et aland Patel et al.>"!!

However, Singh et al found maximum seroreactivity in 61-
65 years age group, Mondal et al in 38-47 years age group
and Pattanshetti et al in 26-35 years age group.'>'* These
differences could be due to different geographic locations
of these studies and may be due different age groups of
people who are actively involved in blood donation in
different regions.

In our study, 521 cases (93.37%) were males and 37
(6.6%) were females. These results are consistent with the
studies conducted by Bagde et al, Pattanshetti et al,
Cherukat et al and Shrivastava et al.%>!'4!> In the study
conducted by Venkatraman et al, 99% of the cases were
males TTI in while in the study conducted by Mondal et
al, 100% cases were males and no female having TTI was
detected.!*13

In our study, sero-positivity rate for HCV was 0.44%
followed by HBsAg which had a sero-positivity rate of
0.41% followed by HIV having a sero-positivity rate of
0.08%. These results are similar to the the results of the
studies conducted by Saini et al and Mondal et al. In their
studies also, the most prevalent TTI was HCV, followed
by HBsAg and further followed by HIV.>!13

Another very significant finding in our study is the
constant rise in the sero-prevalence of HIV from 0.04%
cases in 2021 to 0.14% cases in 2024. Also there has been
1 case of co-infection of HIV with HCV in 2023 and 1 case
of co-infection of HIV with HBsAg in 2024.

In the studies conducted by Cheruk et al, Bagde et al, Singh
et al, Paudel et al, Chauhan et al, Shah et al, Patanshetti et
al, Sharma et al, Venkatraman et al, Srivastava et al and
Patel et al , HBsAg was found to be the most prevalent
TTL37- 111418 In all these studies except those by Bagde et
al and Chauhan et al, second most prevalent TTI was HCV.
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However, in the studies conducted by Bagde et al and
Chauhan et al, HIV was the second most prevalent TTI
followed by HCV.!>1¢

These differences could be due to difference in the study
period; the donor population and screening methods used
in the study. The possible reasons for the discrepancy in
the total sero-prevalence of TTIs between various studies
could be variation in the total sample size, in the nature of
the study population, research method used, time period,
the test kits on the market, storage, and validation of the
test kits.

In the present study, 94 cases (0.85%) of TTI were
detected in 2020 while 74 cases (0.66%) were detected in
2021. From 2022 till 2024, there has been a gradual
increase in the number of cases from 109 cases (0.89%) in
2022 to 142 cases (1.18%) in 2024. Also, the cases of dual
positivity have also been seen in 2023 and 2024 with 2
cases in each year. This is an alarming sign as positivity in
healthy donor population is a reflection of the rising
prevalence of the disease in the youth. A possible reason
could be the rising intra venous drug addiction and men
who have sex with men (MSM) in society and requires
further studies.

CONCLUSION
Extensive donor selection criteria and screening
procedures helps in improving the blood safety.

Employing better screening technologies like CLIA and
NAT can detect a greater number of window phase
infective blood. A system for regular follow up of donors
found positive for transfusion transmissible infections
should be strengthened so that they can be counselled,
treated and their re-entry in donor pool can be prevented.
Frequent assessment of the sero-prevalence of these
infections among blood donors is important for
formulating effective prevention and control strategies.
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