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Abstract

Background: Blood transfusion is critical in healthcare but carries the risk of transmitting infectious diseases
such as hepatitis B, hepatitis C, HIV, and syphilis. The prevalence of these infections varies significantly across
populations and regions, particularly in India, where a notable number of blood donors remain at risk.

Aim: This study aims to assess the seroprevalence of HIV, HBV, HCV, syphilis, and malaria among blood donors
at the Bhagwan Mahavir Institute of Medical Sciences in Nalanda, Bihar.

Methodology: A retrospective analysis was conducted involving 1,200 blood donors. Data were collected on
demographics and medical history, and blood samples were tested for infectious diseases using ELISA and rapid
tests. Inclusion criteria were healthy individuals aged 18-60, while individuals with chronic diseases or high-risk
behaviours were excluded.

Results: Among the donors, the prevalence rates were 3.16% for HIV, 9.48% for HBV, 0.73% for HCV, and
0.73% for syphilis, with male donors (97.38% of the sample) exhibiting significantly higher infection rates
compared to females. Blood type analysis revealed that O positive donors had the highest rates of infections,
particularly HBV (13.17%).

Conclusion: The study reveals a significant prevalence of blood-borne infections among blood donors in Bihar,
emphasizing a gender disparity and the need for targeted screening and preventive strategies, particularly for high-
risk groups such as O positive donors. The findings underscore the importance of public health initiatives to
mitigate transmission risks and improve the safety of blood transfusions in the region.

Keywords: Blood Transfusion, HIV, HBV, HCV, Public Health, Seroprevalence, Syphilis.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

Introduction

Blood transfusion poses a significant risk of
transmitting infections, including hepatitis, syphilis,
HIV, malaria, and occasionally less common
infections like toxoplasmosis, brucellosis, and
certain viral infections such as CMV, EBV, and
herpes. With each unit of blood, there is
approximately a 1% chance of encountering
transfusion-related issues, including the
transmission of infectious diseases [1]. Among
these, HIV and hepatitis are particularly concerning.
Hepatitis B virus (HBV), originally known as serum
hepatitis, became recognized as a serious and
sometimes fatal complication of blood transfusion,
especially during World War II when unscreened
blood and plasma were heavily used. However, it
wasn't until the 1960s that the causative agent was
identified with the discovery of the Australian
antigen, later termed hepatitis B surface antigen
(HBsAg) [2]. HBV can also be spread through
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childbirth, unprotected sex, and shared needles.
Testing for this antigen in blood donors was
introduced in the United States in 1970. Globally,
over 2 billion people have been infected with HBV,
and more than 350 million are chronic carriers. In
India, with HBsAg carrier rates placing the country
in the intermediate endemicity zone (2-8%), around
5-7% of the general population is affected, and
voluntary blood donors have a carrier rate of
approximately 6%. The risk of post-transfusion
hepatitis in patients receiving multiple transfusions
can reach as high as 18-30% [3].

Hepatitis C virus (HCV) is particularly dangerous
among the viral hepatitides, as it establishes chronic
infection in about 85% of acutely infected
individuals [4]. Globally, chronic hepatitis C affects
nearly 200 million people. According to WHO,
around 3% of the world’s population is infected with
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HCV, with 170 million people at risk of developing
liver cirrhosis and liver cancer. HCV transmission is
primarily linked to exposure to blood and blood
products. In India, about 15 million people carry
antibodies against HCV, with a prevalence rate of
approximately 2%. The HIV/AIDS epidemic, one of
the most severe public health crises of the 21st
century, transitioned from an unknown illness to a
global pandemic in under 20 years [5]. By 2007, an
estimated 33.2 million people were living with HIV
worldwide, with 2.5 million new cases that year
alone. In India, 2.4 million people were infected by
2007. ‘While heterosexual contact remains the
primary mode of HIV transmission globally and in
India, the risk of contracting HIV from an infected
blood transfusion exceeds 95%’ [6].

Syphilis, caused by ‘Treponema pallidum,” is
another systemic disease that can be spread through
sexual contact, blood transfusion, and vertical
transmission. Although the precise incidence of
syphilis is challenging to determine, WHO
estimated an annual incidence of 12 million cases in
1999. Serological surveys remain the most reliable
method to gauge the prevalence of syphilis. Given
the socioeconomic and logistical challenges,
community-based seroprevalence studies are
difficult to carry out in certain regions. Our institute
serves as a vital healthcare facility for a large
population in Bihar, encompassing both residents
and those from rural, remote, and hilly areas, making
it a key center for conducting serological surveys.
Currently, there is no available data on the
seroprevalence and distribution of these blood-borne
infections in these regions. This study aims to assess
the seroprevalence of HIV, HBV, HCV, syphilis,
and malaria among blood donors at Bhagwan
Mahavir Institute of Medical Sciences in Nalanda,
Bihar.

Material and methods
Study Design

A retrospective analysis was conducted at the
Department of Immunohematology and blood
transfusion, ‘Bhagwan Mahavir institute of medical
sciences, Pawapuri, Nalanda, Bihar.” The study
involved a comprehensive review of donor data in
collaboration with the Blood Transfusion Unit,
assessing seroprevalence for HIV, HCV, HBYV,
syphilis, and malaria among the donor population.

Sample Size

A total of 1200 blood donors were included in the
study.

Inclusion and Exclusion Criteria
Inclusion Criteria

e Healthy individuals aged 18 to 60 years.
e Body weight > 45 kg.
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e Hemoglobin level > 12.5 g/dl.
e Willing volunteers or relatives/friends of
patients.

Exclusion Criteria

e Individuals with a history of chronic diseases or
previous blood transfusions.

e High-risk behaviors, including risky sexual
practices or drug abuse.

e Any current illness that could compromise
donor fitness.

Data Collection

Data from blood donors were collected from
existing records. Donors were screened based on
demographic and medical profiles, and blood
samples were collected in blood bags for serological
testing. All relevant demographic and clinical
information, including age, sex, weight, hemoglobin
levels, and medical history, were recorded for
analysis.

Procedure

Blood donors were screened using a standardized
questionnaire to assess medical history and risk
behaviors. Only those who met the eligibility criteria
were selected for blood donation. After donation,
venous blood was collected in sterile blood bags,
and each unit was tested for infectious diseases,
including HIV, HBV, HCV, syphilis, and malaria,
using ELISA kits and rapid tests. ABO and Rh blood
grouping were also determined. All tests were
conducted following the manufacturer's instructions
for accuracy.

Statistical Analysis

The data were analysed using descriptive statistics
using SPSS software version 0.27 to evaluate the
seroprevalence of infectious illnesses among blood
donors. Frequencies and percentages were computed
for categorical variables including the presence of
diseases such as HBV, HCV, HIV, syphilis, and
malaria. Results were presented in tabular form for
easy interpretation of prevalence rates across the
sample population.

Results

Table 1 shows the gender-specific prevalence of
HIV, HBV, HCV, and syphilis among 1,200 blood
donors, with a majority of male donors (97.38%).
The prevalence rates among males were 3.09% for
HIV, 9.35% for HBV, 0.72% for HCV, and 0.70%
for syphilis. Conversely, female donors, constituting
just 2.62% of the total, had markedly lower
prevalence rates: 0.07% for HIV, 0.13% for HBV,
and minimal rates for HCV and syphilis (0.02% and
0.03%, respectively). The data indicates a
significant gender gap in the incidence of these
illnesses, with male donors exhibiting substantially
higher rates than female donors.
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Table 1: Gender-specific prevalence of HIV, HBV, HCV, and Syphilis
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Parameters

Total No of blood donors (%)

Human immunodeficiency viruses positive N (%)
Hepatitis B virus positive N (%)

Hepatitis C virus Positive N (%)

Syphilis Positive N (%)

Table 2 defines the prevalence of ‘HIV, HBV, HCV,
and Syphilis infections’ across various blood types
among 1,200 individuals. Blood type O positive had
the greatest frequency of HBV (13.17%) and
recorded the most instances of HIV (4.58%), HCV
(1.00%), and Syphilis (0.75%), comprising 10% of
the study population. A positive blood group was
associated with 5.67% HBYV, 0.83% HIV, 0.33%
HCV, and 0.58% Syphilis infections, accounting for
10.25% of the individuals. Blood type B positive

Male Female Total

1169 (97.38) 31(2.62) 1200 (100.00)
36 (3.09) 1 (0.07) 37 (3.16)

109 (9.35) 4 (0.13) 113 (9.48)

8 (0.72) 0(0.02) 9 (0.73)

8 (0.70) 0(0.03) 9 (0.73)

exhibited reduced infection rates, with HBV at
1.83%, HIV at 0.58%, and negligible instances of
HCV and Syphilis, cumulatively accounting for 3%
of individuals. Individuals with AB positive and all
negative blood types exhibited low or negligible
infection rates, with AB negative demonstrating no
instances of infection. HBV was the most frequent
infection at 21.42% across all categories, followed
by HIV at 6.33%, Syphilis at 1.83%, and HCV at

1.58%.

Table 2: Distribution of HIV, HBV, HCV, and Syphilis by Blood Group

Blood Group | HIV positive N | HBV positive
(%) N (%)

O positive 55 (4.58) 158 (13.17)

A positive 10 (0.83) 68 (5.67)

B positive 7 (0.58) 22 (1.83)

AB positive 1 (0.08) 5(0.42)

O negative 1 (0.08) 5(0.42)

A negative 1 (0.08) 2 (0.17)

B negative 1 (0.08) 1 (0.08)

AB negative | 0(0.00) 0 (0.00)

Total 76 (6.33) 257 (21.42)

Table 3 shows the prevalence of ‘HIV, HBV, HCV,
and syphilis infections’ across various age
demographics within a cohort of 1,200 individuals.
The age cohort of 26-35 exhibited the greatest
number of participants (43.3%) as well as the
highest prevalence of HBV (4.3%) and syphilis
(0.33%). The 17-25 age group, representing 37.8%
of the total, had a significant prevalence of HBV
(3.3%), while demonstrating lower rates of HIV

HCYV Positive | Syphilis Total Subjects
N (%) Positive N (%) | (%)

12 (1.00) 9 (0.75) 120 (10.00)

4 (0.33) 7 (0.58) 123 (10.25)

3 (0.25) 2 (0.17) 36 (3.00)

0 (0.00) 1 (0.08) 7 (0.58)

0 (0.00) 2 (0.17) 8 (0.67)

0 (0.00) 0 (0.00) 3 (0.25)

0 (0.00) 1 (0.08) 3 (0.25)

0 (0.00) 0 (0.00) 0 (0.00)

19 (1.58) 22 (1.83) 1,200 (100.00)

(0.5%) and HCV (0.17%). The 36-45 age cohort
constituted 15.8% of the sample, with comparably
low infection rates. The elder age cohorts (46-55 and
56-65) had a markedly reduced number of
individuals and no documented instances of HCV.
In summary, HBV exhibited the highest prevalence
in the sample, whereas HIV and HCV had the lowest
rates among the illnesses examined.

Table 3: Distribution of HIV, HBV, HCV, and Syphilis by Age Group

Age group | HIV Positive N (%) | HBV Positive

(years) N (%)
17-25 6 (0.5%) 40 (3.3%)
26-35 12 (1.0%) 52 (4.3%)
36-45 7 (0.58%) 20 (1.67%)
46-55 2 (0.17%) 5 (0.42%)
56-65 0 (0.0%) 0 (0.0%)
Total 27 (2.25%) 117 (9.75%)
Discussion

The findings indicate a distinct gender-related
difference in the prevalence of HIV, HBV, HCV,
and syphilis among blood donors, with males
exhibiting significantly higher infection rates than
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HCV Positive | Syphilis Total Subjects
N (%) Positive N (%) | (%)

2 (0.17%) 1 (0.08%) 453 (37.8%)

4 (0.33%) 4 (0.33%) 519 (43.3%)

2 (0.17%) 3 (0.25%) 189 (15.8%)

0 (0.0%) 1 (0.08%) 38 (3.2%)

0 (0.0%) 0 (0.0%) 1 (0.08%)

8 (0.67%) 9 (0.75%) 1,200 (100%)

females. This trend may reflect underlying gender-
based risk factors or exposure patterns, possibly
linked to behaviors or occupational risks that differ
between males and females. These variations
highlight the importance of targeted interventions
and awareness programs for male populations to
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address and mitigate the spread of these infections.
The prevalence of hepatitis C observed in this study
(0.7%) is lower than the findings of Jesse et al. [7],
which indicated a higher infection rate in the 20-29
age range, and the 5.71% prevalence reported in
Nigeria [8]. However, the frequency of antibodies to
HCV among healthy adult Ethiopian blood donors is
rather comparable, recorded at 1.4% [9] and 1.7%
[10]. The prevalence of HIV, HBV, and HCV may
be elevated among commercial sex workers, their
customers, and intravenous drug users due to their
engagement in high-risk activities.

Examining the distribution across blood groups, the
data in Table 2 reveals that O positive blood donors
had the highest prevalence rates for all infections,
particularly HBV, which was nearly three times
more common than in A or B positive groups. This
could suggest potential genetic or immunological
factors associated with specific blood types that may
influence susceptibility to infections. Additionally,
blood groups with lower prevalence rates, such as
AB negative, displayed either very low or no cases
of infections, which may indicate a protective factor
or a smaller sample size limiting conclusive trends.
The high infection rates in O positive donors point
to the need for further research into blood type-
associated risk factors and the implementation of
targeted screening strategies for specific blood
groups. This study showed an increase, with 50.2%
for HBV and 5.1% for HCV, in contrast to a study
conducted in Namibia and Ethiopia, which reported
lower prevalence rates of 1.3% and 11.5%,
respectively [11, 12]. Markers for Hepatitis B,
Hepatitis C, HIV, and Syphilis were more frequent
in males at 90%, a finding corroborated by previous
studies conducted in several sub-Saharan African
countries, including Nigeria, the Democratic
Republic of Congo, and Cameroon. A reduced
percentage of positive transfusion-transmitted
infection indicators was seen in females; young
adults constitute the predominant age group.

In terms of age, the 26-35 age cohort, which
constituted the largest portion of the sample, also
exhibited the highest infection rates for HBV and
syphilis, indicating a possible correlation between
age-related behaviors and higher infection risks.
Younger donors (17-25 years) showed significant
HBYV prevalence, suggesting early exposure risks,
potentially from unscreened blood transfusions,
tattoos, or other high-risk behaviors. On the other
hand, older age groups (46 years and above)
exhibited lower infection rates, potentially reflecting
lower exposure to recent risk factors or increased
immunity due to age. These findings underscore the
value of age-specific interventions and prevention
measures, particularly among younger populations,
to reduce transmission rates and ensure early
intervention where needed. The study indicated that
the prevalence of HIV among blood donors was 7%.
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The proportion is much more than those from other
studies in Africa, such as South Ethiopia at 6.4%
[13] and Nigeria at 4.2% [14], although lower than
those from Mozambique at 8.5% [15] and Swaziland
at 26.1% [16].

Conclusion

This study highlights the significant prevalence of
blood-borne infections, particularly HIV, HBYV,
HCV, and syphilis, among blood donors at Bhagwan
Mahavir Institute of Medical Sciences in Nalanda,
Bihar. The results indicate a marked gender
disparity, with male donors exhibiting substantially
higher infection rates than females, likely due to
differing risk behaviors. Additionally, the
distribution of infections across various blood
groups suggests potential genetic or immunological
influences that merit further investigation. Notably,
HBV emerged as the most prevalent infection,
underscoring the need for enhanced screening and
preventive strategies, especially for O positive
donors. These findings stress the importance of
targeted public health initiatives aimed at reducing
transmission risks and ensuring safer blood
transfusions in the region.

References

1. Sethi B, Kumar S, Butola KS, Mishra JP,
Kumar Y. Seroprevalence pattern among blood
donors in a tertiary health care center. Internet
Journal of Medical Update-EJOURNAL. 2014
Feb 21;9(1):10-5.

2. Matee MI, Magesa PM, Lyamuya EF.
Seroprevalence of human immunodeficiency
virus, hepatitis B and C viruses and syphilis
infections among blood donors at the
Muhimbili National Hospital in Dar Es Salaam,
Tanzania. BMC public health. 2006 Dec; 6:1-6.

3. Melku M, Ambachew S, Enawgaw B, Abebe
M, Abebe Z, Deressa T, Damtie D, Biadgo B,
Tessema B, Geremew D, Kebede A. Sero-
epidemiology and associated factors of HIV,
HBV, HCV, and syphilis among blood donors
in Ethiopia: a systematic review and meta-
analysis. BMC Infectious Diseases. 2021 Dec;
21:1-21.

4. Mavenyengwa RT, Mukesi M, Chipare I,
Shoombe E. Prevalence of human
immunodeficiency virus, syphilis, hepatitis B
and C in blood donations in Namibia. BMC
public health. 2014 Dec; 14:1-7.

5. Quintas AE, Dias CC, Cogle AD, Cordeiro L,
Sarmento  A. Seroprevalence of viral
transfusion transmissible infections (HBsAg,
anti-HCV, anti-HIV, Syphilis) and coinfection
among healthy volunteer blood donors during
5-years in Luanda, Angola. Brazilian Journal of
Infectious Diseases. 2023;27(6):103704.

International Journal of Current Pharmaceutical Review and Research

46



International Journal of Current Pharmaceutical Review and Research

10.

11.

Rani et al.

Singh S, Tyagi M. Seroprevalence of
Transfusion-Transmissible Infectious Agents
(HIV, HBV, HCV, Syphilis, and Malaria) in
Voluntary Blood Donors in a Tertiary Care
Center in Ghaziabad (UP). Journal of Coastal
Life Medicine. 2022 Nov 10; 10:20-4.

Otegbayo JA, Taiwo BO, Akingbola TS, Odaibo
GN, Adedapo KS, Penugonda S, Adewole IF,
Olaleye DO, Murphy R, Kanki P. Prevalence of
hepatitis B and C seropositivity in a Nigerian
cohort of HIV-infected patients. Annals of
hepatology. 2008 Apr 1;7(2):152-6.

Ampofo W, Nii-Trebi N, Ansah J, Abe K, Naito
H, Aidoo S, Nuvor V, Brandful J, Yamamoto N,
Ofori-Adjei D, Ishikawa K. Prevalence of blood-
borne infectious diseases in blood donors in
Ghana. Journal of clinical microbiology. 2002
Sep;40(9):3523-5.

Tsega E. Epidemiology, prevention and
treatment of viral hepatitis with emphasis on new
developments. Ethiopian medical journal. 2000
Apr 1;38(2):131-41.

Gelaw B, Mengitsu Y. The prevalence of HBV,
HCYV and malaria parasites among blood donor
in Amhara and Tigray regional states.
Ethiopian Journal of Health Development.
2008 Aug 27;22(1):3-7.

Mavenyengwa RT, Mukesi M, Chipare I,
Shoombe E. Prevalence of human
immunodeficiency virus, syphilis, hepatitis B
and C in blood donations in Namibia. BMC
public health. 2014 Dec; 14:1-7.

12.

13.

14.

15.

16.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Mohammed Y, Bekele A. Seroprevalence of
transfusion transmitted infection among blood
donors at Jijiga blood bank, Eastern Ethiopia:
retrospective 4 years study. BMC research
notes. 2016 Dec; 9:1-6.

Bisetegen FS, Bekele FB, Ageru TA, Wada
FW. Transfusion-transmissible  infections
among voluntary blood donors at Wolaita Sodo
university teaching referral hospital, South
Ethiopia. Canadian Journal of Infectious
Diseases and  Medical  Microbiology.
2016;2016(1):8254343.

Okoroiwu HU, Okafor IM, Asemota EA,
Okpokam DC. Seroprevalence of transfusion-
transmissible infections (HBV, HCV, syphilis
and HIV) among prospective blood donors in a
tertiary health care facility in Calabar, Nigeria;
an eleven years evaluation. BMC public health.
2018 Dec; 18:1-8.

Stokx J, Gillet P, De Weggheleire A, Casas EC,
Maendaenda R, Beulane AJ, Jani IV, Kidane S,
Mosse CD, Jacobs J, Botticau E.
Seroprevalence of transfusion-transmissible
infections and evaluation of the pre-donation
screening performance at the Provincial
Hospital of Tete, Mozambique. BMC
infectious diseases. 2011 Dec; 11:1-8.

World Health Organization. Guidance on
ensuring a sufficient supply of safe blood and
blood components during emergencies. World
Health Organization; 2023 Apr 14.

International Journal of Current Pharmaceutical Review and Research

47



