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Abstract: 
Objectives: The present study was to evaluate the prevalence of transfusion transmitted infections amongst 
various age group blood donors in the blood bank at tertiary care center.  
Methods: Information regarding age, sex, previous history of surgery, chronic illness, hospitalisation, blood 
transfusion, jaundice, high-risk behaviour, history of vaccination, etc., was recorded. After satisfaction with the 
answers from donors and medical examination, donors were allowed to donate blood. The serum of all donors 
was tested for HBsAg, HCV antibodies (anti-HCV), HIV p24 antigen, antibodies 1, 2 (anti-HIV-1,2), Rapid 
Plasma Reagin (RPR) for syphilis antibodies, and malaria parasite antigen. 
Results: Out of 3405 total donors, 354 were voluntary and 3051 were replacement donors. Among the total 3405 
donors, 3321(97.53%) were males and 84(2.47%) were females. Most of the donors 1771(52.01%) was found in 
the age group of 31-40 years.  33.95% were in age group of 18-30 years.  10.11% and 3.94% donors were in age 
group of 41-50 and 51-60 years respectively.  The overall seroprevalence of HBV, HCV, HIV, Syphilis, and 
malaria in amongst all donors was 0.73%, 0.15%, 0.12%, 2.06%, and 0% respectively. And overall rate of 
prevalence of transfusion transmitted infection was 3.05%.  
Conclusions: Most of the blood donors are in adult aged populations. Transfusion transmitted infections (TTIs) 
are also mostly seen in adult age population. Syphilis and Hepatitis B Virus (HBV) are the most common 
transfusion transmitted infections in blood donors. Therefore, we recommend that a heavy emphasis should be 
given to maximize voluntary blood donations so as to minimize the risk of TTIs. And awareness programs should  
be organised for general public to promote voluntary blood donations, frequent organization of blood donation 
camps, better donor recruitment and retention strategies and reducing the replacement donations to minimum. 
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Introduction

Transfusion Transmitted Infection (TTI) is usually 
attributed to a pathogen such as a virus or parasite 
which is transmitted from donated blood to the 
recipient through a blood transfusion [1]. There are 
also other modes of transmission of these infections, 
such as use of parenteral rugs, unsafe sexual 
practices, and from mother to child, but blood 
transfusion remains the main contributor [2]. 
Globally, the three most prevalent viruses causing 
mortality are HCV, HBV, and HIV [3]. 
Epidemiological data indicate that there are 
approximately 71.0 million individuals living with 
HCV, 25.70 million with HBV, and 36.70 million 

with HIV worldwide. Additionally, according to an 
estimate, 2.30 million and 2.70 million patients 
suffer from co-infections of HIV/HCV and 
HIV/HBV, respectively, due to similar transmission 
routes [4]. A study in Tuscany, Italy, revealed an 
increase in life expectancy at birth of 2.9 years for 
men and 2.6 years for women, while an increase in 
infectious disease mortality resulted in a decrease in 
life expectancy by 0.11 years for men and 0.16 years 
for women [5]. Research in Pakistan found that 
HBV and HCV prevalence rates were 6.7% and 
14.3%, respectively, with 80% of co-morbidities 
consisting of HIV/HCV and 20% consisting of 
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HBV/HCV [6,7]. Chronic HBV infection heightens 
the risk for liver cirrhosis, cancer, and other 
diseases, posing a high level of contagion [8]. HCV 
and HBV infections are also prevalent among 
individuals living with HIV due to shared 
transmission pathways. Co-morbidities such as liver 
complications due to HCV or HBV infection are 
significant concerns for those infected with HIV [9]. 

The discovery of transfusion-transmissible 
infections heralded a new era in blood transfusion 
practice worldwide with emphasis on two 
fundamental objectives, safety, and protection of 
human life. Blood safety remains an issue of major 
concern in transfusion medicine in East Africa e.g., 
Ethiopia [10]. Proper screening of blood and 
selection of the donors is very important to insure a 
safe blood supply. It is mandatory to test each 
donor’s blood for syphilis by a Venereal Disease 
Reference Laboratory (VDRL), and for HBsAg, 
anti-HCV, and anti-HIV. In view of ensuring safety 
in blood transfusions and reducing the risk of TTIs, 
careful selection of donors is essential along with 
setting up of dedicated and well organised 
transfusion services with quality control systems 
that are effectual [11].  Objectives of our study was 
to evaluate the prevalence of transfusion transmitted 
infections amongst blood donors in the blood bank 
at tertiary care center. 

Material & Methods 

The present study was conducted in the Department 
of Pathology, L.N. Medical College and J. K 
Hospital, Kolar road, Bhopal, Madhya Pradesh, 
India during a period from Jnauary 2023 to July 
2023. 

Study Population: All blood donors, whether 
voluntary or replacement, during the study period. 

Inclusion Criteria: Blood donors aged between 18 
to 60 years, with a hemoglobin concentration of 12.5 
g% or more, a body weight of 45 kg or more, no 
history of hepatitis B, hepatitis C, HIV, or sexually 
transmitted diseases, and no history of jaundice in 
the past year. 

Exclusion Criteria: Repeat donors and donors 
whose blood was not tested due to haemolysis or 
other reasons for TTIs were excluded from the 
study. 

Procedures: 

The data were collected by studying all the 
registration books of the blood donor in the blood 
bank. Data of all blood donors, both voluntary and 
replacement, were noted. Blood donors were 
requested to fill in the donor form of the blood bank 
prepared by the Departmental head.     Information 
regarding age, sex, previous history of surgery, 

chronic illness, hospitalisation, blood transfusion, 
jaundice, high-risk behaviour, history of 
vaccination, etc., was recorded. After satisfaction 
with the answers from donors and medical 
examination, donors were allowed to donate blood.  

Method of testing for TTIs:  The method of testing 
for TTIs involved taking Ethylenediaminetetraacetic 
Acid (EDTA) and serum samples from each donor, 
and then separating the serum. The serum of all 
donors was tested for HBsAg, HCV antibodies (anti-
HCV), HIV p24 antigen, antibodies 1, 2 (anti-HIV-
1,2), Rapid Plasma Reagin (RPR) for syphilis 
antibodies, and malaria parasite antigen. 

HBsAg testing was performed using the Hepalisa 
Enzyme Linked Immunosorbent Assay (ELISA) kit 
for the detection of HBsAg. The anti-HCV test was 
conducted using the Microlisa ELISA kit for the 
detection of antibodies to HCV. HIV screening was 
carried out using the Microlisa 4th generation ELISA 
test for the detection of HIV-1 p24 antigen and 
Antibodies to HIV-1 and HIV-2, known for its 100% 
sensitivity and 99.95% specificity. These in vitro 
diagnostic reagents were manufactured by J.Mitra 
and Co. Pvt., Ltd. 

Syphilis screening was performed by rapid 
chromatographic immunoassay for the qualitative 
detection of antibodies (IgG and IgM) to T. pallidum 
in serum, utilising the Aspen syphilis rapid test strip 
(Serum/plasma/WB) insert. Malaria screening was 
carried out using the Falcivax rapid test for malaria 
Pv/Pf, manufactured by Viola Diagnostic systems, a 
division of Tulip Diagnostics (P) Ltd. The Falcivax 
test utilises the principle of agglutination of 
antibodies/antisera with the respective antigen in an 
immunochromatography format, along with the use 
of nano gold particles as an agglutination revealing 
agent. 

Reactive cases of HIV were confirmed by 
immunochromatography and the western blot 
method. Reactive cases of HBsAg and HCV were 
confirmed by the chemiluminescence method in the 
biochemistry lab. Reactive cases of syphilis were 
confirmed by ELISA. Reactive cases of malaria 
were confirmed by a thick peripheral smear in the 
hematology lab. All first-time reactive cases were 
discarded while maintaining standard biomedical 
waste disposal procedures. 

Statistical Analysis: Data was analysed by using 
simple statistical methods with the help of MS-
Office software. 

Observations: In the present study, out of 3405 total 
donors, 354 were voluntary and 3051 were 
replacement donors. Among the total 3405 donors, 
3321(97.53%) were males and 84(2.47%) were 
females.
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Table 1:Age wise distribution of blood donors 
Age group (years) No. of donors Percentage 
18-30 1156 33.95% 
31-40 1771 52.01% 
41-50 344 10.11% 
51-60 134 3.94% 
Total  3405 100% 

 
The age range in the present study was 18-60 years.     
Most of the donors 1771(52.01%) was found in the 
age group of 31-40 years.  33.95% were in age group 

of 18-30 years. 10.11% and 3.94% donors were in 
age group of 41-50 and 51-60 years respectively. 

  
Table 2: Prevalence of disease according to age group. 

Disease  Age 18-20 Age 21-30 31-40 41-50 51-60               Total  
HBV 01(4%) 12(48%) 10(40%) 01(04%) 01(04%) 25(24.03%) 
HCV 00 02(40%) 02(40%) 00 01(20%) 05(4.81%) 
HIV 00 02(50%) 01(25%) 00 01(25%) 04(4.81%) 
Syphilis 01(1.43%) 17(24.29%) 31(44.29%) 19(27.14%) 02(2.85%) 70(67.30%) 
Malaria  00% 00% 00% 00% 00% 00% 
Total 02(1.92%) 33(31.73%) 44(42.31%) 20(19.23%) 05(4.81%) 104(100%) 

 
The highest prevalence of seropositive donors was 
found within the age group 21-40 years for viral 
infections. The overall cumulative seroprevalence 
was lowest, with 3(1.92%) donors in the age group 
18-20 years, then increased up to 40 years of age, 

with a total of 77 donors in the 21-40 years age 
group, followed by a decline with increasing age. 
The highest prevalence of syphilis31(44.29%) was 
seen in the 31-40 years of age.

     
Table 3: Distribution of disease amongst all donors (N=3405). 

Disease No. of donors  Percentage  
HBV 25 0.73% 
HCV 05 0.15% 
HIV 04 0.12% 
Syphilis 70 2.06% 
Malaria  00 00 
Total 104 3.05% 

 
The overall seroprevalence of HBV, HCV, HIV, 
Syphilis, and malaria in amongst all donors was 
0.73%, 0.15%, 0.12%, 2.06%, and 0%, respectively. 
The prevalence rate was highest for Syphilis, 
followed by HBsAg, HCV, HIV in decreasing order. 
HBsAg had the highest seroprevalence among viral 
infections, followed by HCV and HIV. Two cases of 
co-infections were detected:  HIV and HBsAg, HIV 
and syphilis. And overall rate of prevalence of 
disease was 3.05%. 

Discussions 

Unsafe practise of blood transfusion carries a 
significant risk of transmission of blood borne 
infections [12]. Screening of every blood donation is 
important. Ideally, the standard sample for any 
seroprevalence study should be taken from general 
population but this is not always feasible. Therefore, 
detection of seroprevalence among healthy blood 
donors serves as a proxy for general population [12]. 
Transfusion transmissible infections (TTIs) include 
a range of illnesses that can be transmitted through 
the use of contaminated blood or blood products. 

Key TTIs include hepatitis C virus (HCV), hepatitis 
B virus (HBV), human immunodeficiency virus 
(HIV)-I/II, and syphilis. In India, screening for TTIs 
such as HIV-I/II, HBV, HCV, malaria parasite 
(MP), and syphilis is mandatory before any blood 
transfusion[13,14].  

The present study showed that transfusion-
transmitted diseases are more common among males 
than females, which is comparable to other studies 
[15,16]. This inequality may be due to the large 
number of male donors in our study and differences 
in high-risk behaviour. The smaller number of 
female donors in the study could be due to less 
awareness, low education levels, and increased 
deferral rates among Indian female donors because 
of the high incidence of anemia and underweight. 

The study showed seropositivity only in male 
replacement donors. Voluntary blood donors and 
female donors (0%) showed no seropositivity. 
Replacement donors may conceal some facts related 
to high-risk behaviour and illness as there is a 
compulsion to donate blood to get blood for their 
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patients. Most of the infected donors in this study 
were from the 21-40 years (85.96%) age group. The 
findings are similar to studies done by Varma AV et 
al., and Karmakar PR et al., [17,18]. This might be 
due to the sexual transmission of diseases in this age 
group. 

The overall seroprevalence of 3.05% of various TTIs 
among apparently healthy adults indicates the need 
for sensitive and stringent screening of all blood 
donors, public awareness programs, and behaviour 
change communication to the young strata of society 
to keep them free of these infections. 

Though the concern for blood safety is mainly due 
to HIV infection, Hepatitis B was a more prevalent 
infection in the present study, similar to other studies 
from India [39,40]. In the study, the seroprevalence 
of HBV was 0.73% among the donors, similar to the 
findings by Cheema S et al., (0.49%) and 
Sundaramurthy R et al., (0.42%) [19,20]. Lower 
prevalence was reported by Sharma RI et al., 
(0.29%) and Adhikari L et al., (0.28%) [21,22]. 
Higher occurrences than the present study were seen 
in many other Indian studies [17,23,18,19, 24]. The 
major route of HBV infection is parenteral. It is most 
infective among blood-borne viruses, and the 
chronic carrier state is associated with cirrhosis and 
hepatocellular carcinoma. Even though there is a 
safe and effective vaccine, the seroprevalence of 
HBsAg in India is high. This is because of a long 
window period between initial HBV infection and 
the detection of HBsAg, during which the virus is 
transmissible [25]. 

In this study, the prevalence of HIV was found to be 
0.12%. Similar findings by Varma AV et al., 
(0.076%), Giri PA et al., (0.07%), and Omhare A et 
al., (1.45%) have been reported [17,23,26]. Lower 
prevalence was reported by Cheema S et al., 
(0.03%), Sharma RI et al., (0.03%), and Adhikari L 
et al., (0.01%) [19,21,22].  

The prevalence of Hepatitis C in the present study 
was 0.15%, similar to findings by Adhikari L et al., 
(0.12%), Bhutia CT and Das D (0.15%), and Patil 
PU et al., (0.14%)  [22,27,24]. Lower 
seroprevalence was seen in the study done by Varma 
AV et al., (0.072%) [17]. Hepatitis C is a blood-
borne infection. Compared to Hepatitis B, the 
chances of progression to cirrhosis and 
hepatocellular carcinoma are higher in hepatitis C 
infection. 

The prevalence of syphilis in the present study was 
2.06%, almost similar to findings by Rawat A et al., 
(1.62%) [28]. Syphilis is a sexually transmitted 
disease, which is likely to be associated with an 
increasing risk of HIV infection and hence 
increasing the risk of morbidity and mortality [27]. 

In the present study, no malaria cases were detected 
(0%), similar to the findings by Adhikari L et al., 

(0%) and Pallavi P et al., (0%) [22,29]. Though 
malaria constitutes a significant health problem 
globally, the prevalence of malaria among the blood 
donors is low in most studies and ranges from 0% to 
0.06%. The absence of malaria prevalence may be 
due to proper history taking and effective screening 
methods used in our blood bank. 

In the present study, two cases of co-infections were 
detected:  HIV and HBsAg, HIV and syphilis. 
Chandekar SA et al., study also reported six cases of 
coinfections, commonly HIV and HBsAg followed 
by HIV and syphilis [30]. As these pathogens share 
common modes of transmission and risk groups, that 
is the reason for the occurrence of coinfections. 

Syphilis screening of donated blood has been 
considered to have value as a ‘lifestyle’ indicator, as 
individuals exposed to syphilis may also have been 
exposed to other sexually transmitted diseases and, 
therefore, should not donate [31]. Thus, it serves 
primarily as a surrogate test to identify donors with 
potentially high risk behavior. Various studies 
reported that sero-prevalence of HBV among blood 
donors was higher than HIV, HCV and syphilis 
[32,33,34]. A low prevalence of HBV of 0.71 % and 
0.62 % were reported in studies in South India and 
at costal Karnataka [35,36]. The HIV/AIDS 
pandemic has focused particular attention on the 
importance of preventing TTIs. Up to 3% of HIV 
infections worldwide are transmitted through the 
transfusion of contaminated blood and blood 
products [37]. As per HIV estimation report by 
NACO in 2015, national adult HIV prevalence was 
0.26% [38]. 

Conclusions 

The present study concluded that the most of the 
blood donors are in adult aged populations. 
transfusion transmitted infections (TTIs) are also 
mostly seen in adult age population. Syphilis and 
Hepatitis B Virus (HBV) are the most common 
transfusion transmitted infections in blood donors. 
Therefore, we recommend that a heavy emphasis 
should be given to maximize voluntary blood 
donations so as to minimize the risk of TTIs. And 
awareness programs should  be organised for 
general public to promote voluntary blood 
donations, frequent organization of blood donation 
camps, better donor recruitment and retention 
strategies and reducing the replacement donations to 
minimum. 
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