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Abstract: Background & Objective: The high prevalence of HIV, HBV, HCV and syphilis has heightened the problems 
of blood safety in India. TTIs cause fatal, chronic and life-threatening disorders because of their prolonged viraemia 
and carrier or latent state. Serologic tests utilized routinely in the screening of blood donors, totally not guarantee 
the absence of these infections among blood donors. Methodology: Samples of HIV, HBsAg, HCV were tested by 
ELISA and samples of syphilis were tested by RPR method following manufacturer’s instructions. Results: Prevalence 
of HBV was highest within at the age groups 26-35 years, HCV within the age group between 36-45years, syphilis 
within the age group between 46-55 years and HIV between 26-35 years. The prevalence of hepatitis B and syphilis 
was higher among males as compared to females, while for hepatitis C and HIV, it was higher among females as 
compared to males. Conclusion: Availability of safe blood for transfusion can be achieved by vigorous screening of 
donors and donated blood. Screening of blood is now mandatory for many diseases and is undertaken routinely in 
blood banks.  The prevalence of TTIs among the Indian blood donors is reported to be ranging as follows; HBV – 
0.66% to 12%, HCV – 0.5% to 1.5%, HIV– 0.084% to 3.87%, and syphilis – 0.85% to 3% respectively. Hence strict 
selection of blood donors with stringent screening and safe methods of detection can minimise risk if TTI. [Shah M 
NJIRM 2016; 7(1):12-15] 
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Introduction: The discovery of transfusion-transmitted 
infections (TTIs) has heralded a new era in blood 
transfusion practice worldwide with emphasis on two 
fundamental objectives, safety and protection of human 
life. 1 

 
Human immunodeficiency virus (HIV), hepatitis B virus 
(HBV) and hepatitis C virus (HCV) are of great concern 
because of their prolonged viraemia and carrier or 
latent state. They also cause fatal, chronic and life-
threatening disorders. Blood transfusion accounts for 5-
10% of HIV infections in sub-Saharan Africa 2. Similarly, 
12.5% of patients who received blood transfusion are at 
risk of post transfusion hepatitis3 .HBV is highly 
contagious and relatively easy to be transmitted from 
one infected individual to another by blood transfusion, 
during birth, by unprotected sex, and by sharing needles 
and has a relatively higher prevalence in the tropics 4,5. 
Syphilis is also a systemic disease caused 
by Treponemapallidum which can be spread by sexual 
contact, blood transfusion and via vertical transmission 6 
. 
The high prevalence of HIV, HBV, HCV and syphilis has 
heightened the problems of blood safety in India. Thus, 
continuous monitoring of the magnitude of transfusion-
transmissible infections in blood donors is important for 
estimating the risk of transfusion and optimizing donor 
recruitment strategies to minimize infectious diseases 
transmission. Therefore, this study was conducted to 
determine the seroprevalence, risk factors and trends of 

HIV, HBV, HCV and syphilis infections among blood 
donors at Department of Immunohematology and Blood 
Transfusion, B.J.Medical College, Civil Hospital, 
Ahmedabad. 
 
Infection by the hepatitis B (HBV) and hepatitis C (HCV) 
viruses is the most common cause of post transfusion 
hepatitis. Studies show that a co-infection by HBV and 
HCV is as frequent in Asia, as it is in western countries, 
varying from 10% to 15% in patients who are chronically 
infected by HBV. The high prevalence of HBV and HCV 
may result in an increase in the risk of transmission of 
these viruses through the transfusion of 
hemocomponents. Serologic tests utilized routinely in 
the screening of blood donors,totally not guarantee the 
absence of these infections among blood donors. We 
evaluated the prevalence of HBsAg, anti-HIV-I/II and 
anti-HCV and Syphilis co-infection in voluntary & 
replacement blood donors.  
 
Few studies have been carried out in recent years on the 
co-infections with HIV, HBV, and HCV and syphilis 
among blood donors in India, but none has analyzed the 
procedures used for ensuring blood safety. Knowing the 
prevalence of these viruses among blood donors will 
explain the extent to which these infections are present 
in India. Additionally, identifying safety issues in blood 
donation procedures will guide health factors to 
urgently develop and implement efficient strategies for 
ensuring blood safety. 
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Material and Methods: A prospective & retrospective 
study was done in the Department of IHBT, BJMC and 
Civil hospital Ahmedabad during January 2010 to 
October 2014. Donors were selected according to 
standard criteria recommended by National Aids Control  
Organization. 
 
Laboratory diagnosis for HIV 1 and 2 
Each donor's serum sample was screened for HIV-1 and 
HIV-2 using SD BIO STANDARD DIAGNOSTICS PVT.LTD 
HIV following the manufacturer's instructions. 
Laboratory tests for HBsAg and HCV antibodies 
Sera were checked for the presence of hepatitis B 
surface antigen (HBsAg) using ELISA, MicroscreenHBsAg 
(SPAN Diagnostics Ltd). Similarly, IgG antibodies to HCV 
were detected using an ELISA technique (Qualisa) 
according to the manufacturer's instructions. 
 
Laboratory diagnosis for syphilis 
Serum from all donors was tested for the presence of 
treponemal antibodies using rapid plasma reagin test 
(RPR) following the  
Manufacturer’s  instructions. (RPR, Tulip Diagnostics 
Pvt.Ltd) 
 
Results:  

Table:1 Distribution of voluntary blood donors in the 
study population. 

Year Total Male Female 

2010 20310 20119 191 

2011 23462 23237 225 

2012 28288 28029 259 

2013 30623 30361 262 

2014 29574 29304 270 

Total 132257 131050 1207 

In the present study, out of total 132257 blood donors, 
131050 (99.08%) were males and 1207(0.91%) were 
female which shows predominance of males as 
compared to females for the studied years. 
 

Table 2: Prevalence of HBsAg, anti-HCV, VDRL, and 
anti-HIV among blood donors in the study population. 

 
Seroprevalence of HIV, HBV, HCV and syphilis 

 
The overall seroprevalence rate of HIV, HBV, HCV and 
syphilis was 12.45%, 47.82%, 20.35% and 19.38% 
respectively. Of all donated blood during the study 
period, 607 (9.5%) had serological evidence of infection 
with at least one pathogen and 2152 (1.62%) had 
multiple infections. Among those with multiple 
infections, the most common combinations were HIV- 
syphilis 03 and HIV - HBV 05. 
 
Table 3: Distribution of blood donors with transfusion 

transmitted infections according to the age. 

 
With respect to the individual TTIs, it is observed that 
the prevalence of HBV was highest within at the age 
groups 26-35 years (50.44%), HCV within the age group 
between 36-45years (41.83%), syphilis within the age 
group between 46-55 years (55.88%) and HIV between 
26-35 years (13.78%). 
 
Table 4: Distribution of blood donors with transfusion 

transmitted infections according to the sex. 

 
As mentioned in Table 4 that the prevalence of hepatitis 
B and syphilis was higher among males as compared to 
females (49.15% and 19.97%) respectively, while for 
hepatitis C, it was higher among females as compared to 
males (23.23%). 
 
Discussion: Blood transfusion is an integral and life-
saving procedure of modern medicine, but 
simultaneously it carries the risk of transmitting the life 
threatening transfusion transmitted infectious. HIV, 
hepatitis B, hepatitis C and syphilis are major public 
health problems in developing countries. They are 
transmitted parenterally, vertically, or through high-risk 
sexual behaviours and can cause fatal acute and chronic 
life-threatening disorders. Blood transfusion is a 
potential route of transmission of these 
TTIs.[10,11]Screening of blood is now mandatory for 
many diseases and is undertaken routinely in blood 
banks. Transmission of TTIs during the serologically 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3893947/table/T4/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3893947/#ref10
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3893947/#ref11
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window period still poses a threat to blood safety in 
environments where there is high rate of TTIs. HBV and 
HCV are the two established causes of post transfusion 
hepatitis. The prevalence of TTIs among the Indian 
blood donors is reported to be ranging as follows; HBV – 
0.66% to 12%, HCV – 0.5% to 1.5%, HIV– 0.084% to 
3.87%, and syphilis – 0.85% to 3% respectively.12  
 
The present study revealed seroprevalence of HBV at 
0.78% among the donors which is similar to findings by 
Chattoraj et al.12 Kaur et al.13and Singh B et al.,14. 
Variable results of 0.66%,15 2.45%,7 ,3.44%,16 ,5.86%,17 
,25%18 have also been reported in various other studies. 
Seroprevalence of HBV among blood donors differs. The 
major route of HBV transmission is parenteral and it is 
most infective among blood-borne viruses and chronic 
carrier state is associated with chronic liver disease, 
cirrhosis and hepatocellular carcinoma. 
 
HCV infection is an evolving public health problem 
globally. For hepatitis C, the estimated prevalence in this 
study was 0.33%, similar to that reported by the other 
studies 0.79%12, 0.88%19 and 0.78%13; whereas a few 
studies reported much lower level of prevalence such as 
1.09%,15 ,1.57%,20 ,2.8%,21 and 6.21%17 and a yet 
another set of studies reported it to be at higher levels 
of 0.28%16 and 0.50%.14 .Transmission of HCV is 
primarily through blood exposure and majority of the 
infected persons progress to chronic infection and 
chance of cirrhosis and hepatocellular carcinoma is 
more as compared to HBV. Blood is one of the main 
sources of transmission of Hepatitis C; hence, donor 
selection is of paramount importance. 
 
In the present study, the prevalence of HIV was found to 
be 0.21%. Similar findings by Gupta et al.,15 and Tiwari et 
al.,22 reported 0.084% and 0.054% prevalence of HIV 
among blood donors, whereas lower seroprevalence of 
0.0%17 and higher seroprevalence of 0.13%12 ,0.19%23 

,0.26%13 , 0.47%16 , 3.8%24 and 11.7%18 have been 
reported. 
 
For syphilis, the seroprevalence was found to be 0.34% 
in the present study, which was much lower than 
reported by other studies 0.85%15 and 1.2%17 . 
 
Regarding sex, the study found that blood transfusion 
transmitted diseases are more prevalent among males 
than females;a sex-wise difference in seroprevalence 
might be due to differences in the risk behaviour. 

Availability of safe blood for transfusion is a must for the 
recipients and the community as well. This can be 
achieved by vigorous screening of donors and donated 
blood. Effective control strategies including a sensitive 
and stringent screening of all blood donors, public 
awareness programmes, and institution of adequate 
public health measures are urgently needed. It may be 
possible through proper donor selection and education, 
uniform implementation of laboratory screening tests, 
and adequate supply of blood through voluntary blood 
donations along with restriction of donation by 
professional donors. 
 
Conclusion: Blood is still one of the main sources of 
transmission of hepatitis B, hepatitis C, HIV, and syphilis. 
The majority of donors in our country are voluntary, 
relatives or friends, who are apparently healthy, but this 
study found that these diseases are prevalent among 
donors. Hence, strict selection of blood donors with the 
emphasis on getting voluntary donors and 
comprehensive screening of donors for TTIs using 
standard methods are highly recommended to ensure 
the safety of blood for recipient. 
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