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Abstract: 
Blood transfusion safety is paramount to prevent the spread of transfusion-transmitted infections (TTIs), including 
hepatitis B virus (HBV), hepatitis C virus (HCV), human immunodeficiency virus (HIV) and syphilis. This study 
assesses the seroprevalence of TTIs and explores the association between these infections and ABO and Rh blood 
groups among voluntary blood donors at a tertiary care hospital. These findings aim to enhance the understanding 
of blood type susceptibility to TTIs and hence, guide strategies for safer blood transfusion practices. 
Keywords: ABO & Rh blood group, Transfusion Transmitted Infections, Hepatitis B, HIV, Syphilis, VDRL, 
HCV. 
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 group antigens in ABO and Rh systems are 
not only important in blood transfusion 
compatibility but have also been linked to various 
infectious diseases[1]. ABO and Rh blood types 
have been associated with susceptibility to different 
diseases, including TTIs, which pose significant 
challenges in blood safety management[2]. 
Understanding the relationship between blood 
groups and TTIs can help optimize donor screening 
and improve safer transfusion practices.[5,7] This 
study aims to examine the seroprevalence of TTIs in 
blood donors and investigates its potential 
association with ABO and Rh blood groups[2]. 
Previous studies have reported varied associations, 
with some findings indicating a higher prevalence of 
certain infections in some specific blood groups[2]. 
However, these findings are not consistent across 
different populations and hence, results cannot be 
generalised. 

Materials and Methods 

A retrospective, cross-sectional study was 
conducted on 8196 voluntary blood donors at a 
tertiary care hospital, from August 2019 to August 
2024.  

Collection and Processing of Samples: Blood 
samples were collected by aseptic method by 
venepuncture from the donors. The samples were 

analysed for their Blood group, status of HIV-1 & 2, 
HBV, HCV, VDRL and Malaria following standard 
diagnostic procedures. 

Laboratory Diagnosis for HIV-1 and 2: Each 
donor's serum sample was screened for HIV- 1 and 
HIV-2. The detection of HIV-1 and HIV-2 in the 
blood was done following the manufacturer's 
instructions. 

Laboratory Diagnosis for HBsAg and HCV 
Antibodies: Sera was checked for the presence of 
Hepatitis B surface antigen (HBsAg) using ELISA 
method. This is a fairly reliable test having more 
than 99.9% sensitivity and specificity. Similarly, 
IgG antibodies to HCV were detected using  ELISA 
technique according to the manufacturer's 
instructions. 

Laboratory Diagnosis for VDRL: Serum for all 
donors was tested for the presence of antibodies 
using rapid plasma regain (RPR) test.  

ABO Blood grouping and Rh Blood typing was 
performed using standard slide method as well as the 
test tube method. Sociodemographic data, TTI 
results, and Blood group information were collected 
and analysed using descriptive statistics.  

Result
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Table 1: Gender Wise Distribution of Total Donors in Last 5 Years 
Gender Number Percentage (%) 
Male 8029 97.96% 
Female 167 2.03% 

 
Table 2: Gender Wise Distribution of TTI’s in Donors 

Name of TTI Males Percentage (%) Females Percentage (%) 
HIV 14 0.174% 1 0.598% 
HBSAG 72 0.896% 1 0.598% 
HCV 26 0.323% 1 0.598% 
SYPHILIS 24 0.298% 1 0.598% 

 
Table 3: Age Wise Distribution Of Tti”S In Donors 

Age 
Rang
e (in 
years) 

Numbe
r of 
cases 
HIV 

Percentag
e (%) 

Numbe
r of 
cases 
HBsAg 

Percentag
e (%) 

Numbe
r of 
cases 
HCV 

Percentag
e (%) 

Number 
of cases of 
SYPHILI
S 

Percentag
e (%) 

19-20 1 0.255% 3 0.765% 1 0.255% - - 
21-30 10 0.211% 29 0.614% 16 0.338% 11 0.232% 
31-40 2 0.793% 34 1.35% 7  0.277% 8 0.317% 
41-50 - - 8 1.727% 2 0.431% 5 1.079% 
51-60 2 2.04% 1 1.020% - - 1 1.020% 
61-65 - - - - - - - - 

 
Table 4: Total Number of TTI’s in Last 5 Years 

Name of TTI Number of cases Percentage (%) 
HIV 17 11.11% 
HBSAG 80 52.28% 
HCV 30 19.60% 
SYPHILIS 26 16.99% 
MALARIA 0 0 

         
Table 5: Association of TTI’s with Abo & Rh Blood Group System 

Sl
. 
N. 

Bloo
d 
Grou
p 

No. of 
Donors 

Percenta
ge (%) of 
Donors 

HbsA
g+ 

HbsAg
+ (%) 

HCV
+ 

HCV
+ (%) 

HIV
+ 

HIV+ 
(%) 

VDRL
+ 

VDRL
+ (%) 

1 A+ 1894 23.108% 23 1.21% 7 0.369% 5 0.262% 11 0.580% 
2 A- 86 1.049% 1 1.162% 0 - 0 - 0 - 
3 B+ 2425 29.587% 28 1.154% 10 0.412% 7 0.288% 9 0.371% 
4 B- 134 1.634% 1 0.746% 3 2.238% 0 - 0 - 
5 AB+ 898 10.956% 3 0.334% 5 0.556% 2 0.222% 0 - 
6 AB- 27 0.329% 0 - 1 3.703% 0 - 0 - 
7 O+ 255 3.111% 23 0.901% 3 0.117% 3 0.117% 6 0.235% 
8 O- 180 2.196% 1 0.555% 1 0.555% 0 - 0 - 

 
In the current study, a total of 8196 voluntary blood 
donors were analysed over a 5-year period, from 
August 2019 to August 2024. The majority of the 
donors were male, comprising of  8029 (97.96%) 
donors, while females represented only 167 (2.03%) 
donors of the total donor population. (Table 1) 

The gender-wise distribution of transfusion-
transmitted infections (TTIs) show that among male 
donors, highest number (72 (0.896%)) cases were 
infected for Hepatitis B surface antigen (HBsAg) & 
least number (14(0.174%) of cases were positive for 
HIV. In female donors, the prevalence of these 

infections was notably lower[4] because they were 
fewer in number compared to the male donors. 
Specifically,1 female donor (0.598%) tested positive 
for HIV, 1(0.598%) for HBsAg, 1(0.598%) for HCV 
and 1(0.598%) for syphilis (Table 2). 

Among donors aged 19-20 years, 3(0.765%) cases 
for HBsAg were positive. In the age group of 21-30 
years, 29(0.614%) cases of HBsAg were reported. 
The age group of 31-40 years showed 34 (1.35%) 
cases of HBsAg. In the age group of 41-50 years, 
there were 8 (1.727%) cases of HBsAg. The age 
group of 51- 60 years showed 2 (2.04%) cases of 
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HIV. There were no positive cases of TTIs in the age 
range of 61-65 years (Table 3). 

A summary of the total number of TTIs detected 
over the past 5 years reveals that the most 
persistently prevalent infection was HBsAg[2] with 
80 (52.28%) cases, followed by HCV with 30 
(19.60%) cases, syphilis with 26(16.99%) cases & 
HIV with 17(11.11%) cases (Table 4). 

Further, on examining the association between ABO 
& Rh blood groups and TTIs, it was noted that B+ 
Blood group had the highest number of donors 
(29.58%) of the total & AB- group had the least 
number of donors with 23(0.901%) cases (Table 5). 

Blood groups, such as A-, B-, O- showed relatively 
lower prevalence of TTIs, with some groups 
showing no positive cases for certain infections 
(Table 5). A+ group had high number of HbsAg 
infections accounting for 23(1.21%) cases. B+ group 
had high association with HbsAg infections 
accounting for 28 (1.15%) cases, B- group had high 
association with HCV infection accounting for 3 
(2.23%) cases, AB+ group had high number of 
infections with HCV adding to 5 (0.55%) cases, O+ 
group had 23 (0.9%) cases positive for HbsAg 
(Table 5). 

Discussion 

Diseases like peptic ulcer, gastric carcinoma, 
erythroblastosis foetalis, coronary artery diseases, 
venous thromboembolism, neuroendocrine tumours 
in MEN type 1, have shown their association with 
various blood groups[13]. So far, in several studies’ 
association of specific blood group to specific 
diseases has been investigated. In “non O” blood 
group, prevalence of cardiac disease, ischemic heart 
disease, venous thrombosis, squamous-basal cell 
carcinoma is high. Whereas those with “A” blood 
group are at increased risk of gastric, pancreatic and 
salivary gland tumours. Those having B-antigen are 
at high risk of ovarian cancer and diabetes mellitus. 
Some blood groups showed resistance towards 
specific infections, like blood groups B and O are 
associated with resistance to small pox, blood group 
“Pk” is associated with resistance to HIV-1 and 
absence of Duffy blood group is associated with 

resistance to Plasmodium Vivax and Diabetes 
Mellitus[10].  In our study,  

• Gender Distribution: The majority of donors 
in this study were male (97.96%) with small 
percentage of female donors (2.03%). This 
gender disparity is common in many regions 
pertaining to cultural, social & health related 
factors as majority of women have low 
Haemoglobin levels, poor body weight & 
nutrition status, thyroid problems which render 
them unfit for blood donation[4]. This result is 
comparable to the studies done by Chandekar et 
al., Mandodar et al., Almaiman et al., Hazmi et 
al. and Giri et al. in which the majority of donors 
were males[2]. 

• Age Distribution: The age group of 21-30 
years has the highest number of TTIs, especially 
HBsAg, HCV & syphilis[4]. This could be 
related to predominant practices of i.v drug 
abuse, unprotected sex, tattooing, sharing of 
needles/syringes, needle prick injuries, multiple 
sexual partners (high risk practices) in this age 
group[5]. 

• Prevalence of TTIs: HBsAg is the most 
common infection (52.28%) in our study which 
was in concordance with the study conducted by 
Sinha et al., Nigam et al., Tyagi and Tyagi, 
Deshpande et al. and Bobde et al[2] We also 
observed that the highest number of HBsAg 
reactive cases were Rh positive showing a 
significant association. Sinha et al., Sharma et 
al. and Sreedhar et al. also showed a significant 
association between Rh positive blood group 
and HBsAg infection[2].This was followed by 
HCV (19.60%) which was highest in B+ group 
contrary to studies by Anumathan RR et al[11] 
where it was highest in O+ group, syphilis in A+ 
group (16.99%) which was high in AB group in 
a study done by Arif et al[2], & HIV 
(11.11%)[2] in B+ group which was high in AB- 
group in a study done by Arif et al[2]. 
Interestingly, no case of malaria was reported in 
the last five years, which could possibly be due 
to effective screening methods used or could be 
due to absence of malarial infection in this 
region[2].

 
Table 6: Comparison of HIV, HBV, HCV & VDRL with other studies 

Author HIV% HBV% HCV% VDRL% 
Nada HA et al 12.6% 10.4% 5.71% 12.8% 
Lavanya V et al 7.54% 6.2% 3.4% 7.9% 
Sabharwal ER et al 16.7% 12.8% 7.8% 14.4% 
Present Study 11.11% 52.8% 19.6% 16.99% 

                         
Key Observations in comparison with other studies: 

1. HIV Prevalence: 

o The prevalence of HIV is relatively 
consistent across studies, ranging from 

7.54% (Lavanya V et al)[14] to 16.7% 
(Sabharwal ER et al)[14]. The value in our 
study (11.11%) falls in the mid-range 
among these values. 

2. HBV Prevalence: 
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o In contrast to other studies, our study 
reports a significantly higher prevalence of 
HBV (52.8%) compared to Nada HA et al 
(10.4%), Lavanya V et al (6.2%) and 
Sabharwal ER et al (12.8%)[14], India has 
been placed in the intermediate zone (2-
7%) of prevalence of hepatitis for HBsAg 
by the World Health Organisation. From 
our study, maximum cases (80, 52.28%) 
were reactive for HBsAg & were Rh 
positive. There is a significant association 
between Rh positive and HBsAg 
seropositivity as evident by Sharma et al., 
Sinha et al. and Sreedhar et al as seen in our 
study.[12] 

3. HCV Prevalence: 

o Next to HBsAg, the prevalence of HCV 
predominates accounting for 19.6% of total 
TTIs. The prevalence of HCV in our study 
(19.6%) is much higher than in other 
studies. Sabharwal ER et al reported the 
next highest prevalence at 7.8%, followed 
by Nada HA et al (5.71%) and Lavanya V 
et al (3.4%)[14]. 

4. VDRL Prevalence: 

o VDRL (used for syphilis screening) also 
shows higher prevalence in our study 
(16.99%) compared to the others. 
Sabharwal ER et al reported the next 
highest with values at 14.4%, with Nada 
HA et al (12.8%) and Lavanya V et al 
(7.9%) having lower rates[14]. 

o Our study seems to report significantly 
higher prevalence rates for HBV, HCV and 
VDRL compared to other studies. This 
could be due to a variety of factors, such as 
differences in the study population, 
regional variations in infection rates or 
differences in diagnostic criteria or sample 
size.  

To summarise, our study found that the prevalence 
of TTIs among blood donors varied according to 
gender, age and blood group, with the highest 
number of infections observed in Males, in the age 
group of 21-30 years[4] and in Blood groups O+ & 
B+.  

The limitations of our study was smaller sample size 
& lesser duration of study period. More studies with 
large number of samples conducted over a longer 
period can yield significant results.  

Conclusion 

This study found no statistically significant 
association between ABO & Rh blood groups and 
the prevalence of TTIs among voluntary blood 
donors. However, a high prevalence of HBsAg was 
noted in B+ blood group[1,2] and an increased 

prevalence of HCV in B+ blood group was 
observed, which warrants further studies among 
larger population with a bigger sample size. High  
number  of  HBV infection in blood donors of our 
study point towards need of  public  health  measures  
in  general  population  such  as donor awareness 
programmes on blood safety and risk of TTI, 
improved standards for donor selection   criteria, 
improved serological screening protocols, use of 
advanced techniques like   NAT, universal pathogen 
reduction system and last but not the least, 
recommendation  of  active  immunization  
programme for HBV to all recipients who are on 
repeated blood transfusion therapy[1]. Effective 
donor screening practices and infection control 
strategies remain crucial to ensure the safety of 
blood transfusion practices[5,7].  
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