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Abstract 

Background: Transfusion transmitted infections are one of the concerning risks of blood transfusion which 

must be eliminated as far as possible. 

Aim: The study was undertaken to find out the prevalence and trends of HIV, HBsAg and HCV infections 

over 9 years from 2009 to 2017, among voluntary blood donors in a blood bank at a tertiary care hospital. 

Methods: 9 years retrospective study of data from blood bank. 

Inclusion criteria: All blood units that have tested positive for HIV, HBsAg, HCV. 

Exclusion criteria: All blood units that have tested negative for HIV, HBsAg, HCV. 

Data from 2009 to 2017 was studied for prevalence of HIV, HBsAG and HCV infections among voluntary 

blood donors. 

Blood samples were collected from donor blood bags in plain vacutainers and tested for anti HIV, HBsAg 

and anti HCV for all samples by commercial Enzyme Linked Immunoassay technique (3
rd

 generation Enzyme 

Linked Immunoassay kits). Percentage of reactive samples for all three markers was calculated.  

Results: Overall positivity for all three markers was 3.67%. HBsAg showed highest average seroprevalence 

among the three markers (1.81%) followed by anti HCV (1.08%) and anti HIV (0.78%). Anti HIV prevalence 

increased gradually from 0.58% in 2009 to 1.08% in 2017 except for a peak in 2011 when the prevalence 

was the highest at 1.5% . The highest prevalence for HBsAg was seen in the year 2012 (2.27%). The 

prevalence of anti HCV was highest in 2013 (1.77%) and lowest in 2015 (0.08%).  

Conclusions: A greater average seroprevalence was noted for HBsAg. The levels of HBsAgand anti HCV 

continue to be high in India. 
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Introduction 

Transfusion transmitted infections are one of the 

concerning risks of blood transfusion which must 

be eliminated as far as possible. HIV disease 

acquisition through blood transfusion is an 

efficient mode of transmission, with rates 

approaching 100%
[1]

.The first case of transfusion 

associated AIDS was described in an infant given 

transfusion for erythroblastosisfoetalis
[2]

. The 

Indian National AIDS Control Organisation 
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reported an HIV prevalence of 0.91%in the 

general population in India in 2005 and has 

attributed 2.5% of it to transmission via blood 

transfusion
[3]

. Under the ICTC (Integrated 

Counseling and Testing Centre), government is 

taking extensive efforts to spread awareness 

among general population. HCV is another 

infection transmitted by blood transfusion and has 

been implicated as an important cause of 

transfusion associated hepatitis.The prevalence of 

HCV in Indian blood donors was reported to be 

0.12-4%
[4]

. For HBV infection, a prevalence of 1-

5% has been observed in general population in 

India and hence has been classified as 

intermediate HBV endemic zone
[5]

. The 

seroprevalence of HBV infection in a population 

is particularly important for two reasons. Firstly, 

infectivity of HBV is higher than other viruses 

and secondly a safe and effective vaccine has been 

available since 1982
[6-7]

. This implies that this 

highly transmissible virus can be brought under 

control even in developing nations by means of 

effective immunization. This study has been 

conducted to analyze the trends of HIV, HBV and 

HCV among voluntary donors in a tertiary care 

hospital in Maharashtra, India. 

 

Material and Methods 

A retrospective study was conducted for a period 

of 9 years from January 2009 to December 2017 

to study the prevalence of transfusion transmitted 

infections among voluntary blood donors in a 

tertiary care hospital which provides service to 

poor and needy patients and is run by the state 

government. 

Inclusion criteria: All blood units that have tested 

positive for HIV, HBsAg, HCV. 

Exclusion criteria: All blood units that have tested 

negative for HIV, HBsAg, HCV. 

The screening of blood donations for anti HIV, 

HBsAg, anti HCV, malarial parasite and syphilis 

is mandatory as per Food and Drug 

Administration guidelines and Drug and 

Cosmetics Act, 1940. A total of 53317 donations 

were made in the above mentioned time period. 

All donations were voluntary and donated in 

blood donation camps organized over the last 8 

years or in the blood bank of the institute. Blood 

donors were questioned for basic details (like age, 

sex) and a detailed history of past illness and 

present health status was elucidated to exclude 

infectious diseases, as a part of routine blood 

donation screening. Ethical guidelines were 

followed for the same. All patients with history of 

jaundice within past 6 months were deferred. 

After a general physical examination and written 

consent, medically fit donors were allowed to 

donate 350 ml of blood. Blood samples were also 

collected in plain vacutainers and tested for anti 

HIV, HBsAg and anti HCV for all samples by 

commercial Enzyme Linked Immunoassay 

technique. The kits used were 3
rd

 generation 

Enzyme Linked Immunoassay. For all the reactive 

samples, the respective blood units were discarded 

as per the standard protocol. Percentage of 

reactive samples for all three markers was 

calculated. 

 

Results 

A nine year retrospective study was performed to 

study the seroprevalance of anti HIV, HBsAg and 

anti HCV in voluntary blood donors. Number of 

reactive samples is expressed as a percentage and 

has been mentioned in Table 1. As the data 

suggests, HBsAg showed highest average 

seroprevalence among the three markers (1.81%), 

followed by anti HCV (1.08%) and anti HIV 

(0.78%). 

Looking at the trend of seroprevalence over 8 

years, anti HIV prevalence increased gradually 

from 0.58% in 2009 to 1.08% in 2017, except for 

a peak in 2011when the prevalence was the 

highest at 1.5%. HBsAg showed highest 

seroprevalence among all three infectious markers 

in all these years except in 2013. In 2013, the 

prevalence of HBsAg was lowest in eight years 

(0.98%) while that of anti HCV was highest in 

nine years -ie 1.77%. The highest prevalence for 

HBsAg was seen in the year 2012 (2.27%). The 

lowest value for anti HCV was 0.08%. 
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Table 1 Total number of donations and seroprevalence of HIV, HBsAg and HCV  

Year Number of donations HIV (%) HBsAg (%) HCV (%) 

2009 6055 0.58 2.03 1.18 

2010 4811 0.70 1.77 0.90 

2011 4644 1.50 2.21 0.94 

2012 6012 0.63 2.27 1.28 

2013 6269 0.35 0.98 1.77 

2014 6436 0.49 1.80 1.32 

2015 6587 0.81 1.47 0.08 

2016 5969 0.93 1.80 1.23 

2017 6534 1.08 1.98 1.02 

Average  5924 0.78 1.81 1.08 

 

Table 2 Prevalence of anti HIV, HBsAg and Anti HCV  

Author Hospital State Number of reactive samples (%) 

HIV HBsAg HCV 

Chandra et al CSM Medical University Uttar Pradesh 0.23 1.96 0.85 

Shah et al NHL Municipal Medical College Gujarat 0.154 0.887 0.101 

Pahuja et al Lady Hardinge Medical College Delhi 0.56 2.23 0.6 

Bhattacharya 

et al 

Institute of Blood Transfusion 

Medicine & Immunohematology 

West Bengal 0.29 1.47 0.30 

Sidhu et al Government Medical College, Jammu Jammu 0 0.5 0.17 

Suresh et al Sri Venkateswara Institute of Medical 

Sciences 

Tamil Nadu 0.36 1.67 0.56 

Present study Tertiary care Hospital Maharashtra 0.78 1.81 1.08 

 

Discussion 

The current study was performed retrospectively 

for a period of 9 years from January 2009 to 

December 2017 to study seroprevalence of HIV, 

HBsAg and HCV among voluntary blood donors 

(53317 donations).  

According to the data in our study, among the 

three infectious markers, HBsAg showed highest 

average seroprevalence. This finding has been 

reported in most other studies conducted in India 

in blood banks fromvarious geographic areas – 

Lucknow by Chandra et al, Delhi by Pahuja et al, 

Jammu by Sidhu et al, Gujarat by Shah et al, West 

Bengal by Bhattacharya et al and in South India 

by Suresh et al
[8-13] 

(Table 2). Percentage of 

HBsAg (1.81%) in our study was closest to the 

study by Suresh et al in South India (1.67%) and 

Chandra et al in Uttar Pradesh (1.96%)
[8,13]

. The 

highest prevalence was noted by Pahuja et al 

(2.23%) and lowest by Sidhu et al (0.5%)
[9-10]

. For 

anti HIV, the seroprevalence was highest in our 

study (0.78%) conducted in the state of 

Maharashtra. The study by Pandey et al on HIV 

prevalence in India in 2008-09 reports 

Maharashtra as one of the high prevalence states, 

others being, Manipur, Mizoram, Nagaland, 

Karnataka, Andhra Pradesh and Tamil Nadu
[14]

. 

All other studies mentioned above, reported a 

lower prevalence of anti HIV ranging from nil to 

0.56% as compared to our study
[8-13]

. The lowest 

value of no prevalence in voluntary donors was 

reported in Jammu while the second highest 

prevalence (0.56%) was noted in Delhi
[9-10]

. 

Similar to anti HIV, anti HCV also was most 

prevalent in our study (1.08%). Among other 

studies, Chandra et al in Lucknow reported the 

closest value of 0.85% and lowest value of 

0.101% was reported in Gujarat by Shah et al
[8,11]

. 

Overall, the prevalence of all three infectious 

markers was higher in our study conducted in the 

state of Maharashtra as compared to other states. 

Deshpande et al conducted a similar study among 

blood donors in Latur, Maharashtra and reported 

0.38%, 2.82% and 0.22% average seroprevalence 

for HIV, HBV and HCV respectively
[15]

. Another 

study by Chougale et al in Kolhapur, Maharashtra, 

reported 0.54%, 1.31% and 0.08% for HIV, HBV 

and HCV respectively
[16]

. The valuesare 

comparable to our study for HIV and HBsAg; for 

HCV our study reports a higher value. On the 
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contrary, study by Sidhu et al in Jammu reported 

lowest prevalence for anti HIV and HBsAg and 

second lowest (higher only than Gujarat) for anti 

HCV 
[10-11]

. The studies in Delhi by Pahuja et al 

and South India by Suresh et al also reported 

values on the higher side
[9,13]

. Since all these three 

infections are transmitted by parenteral mode, 

these differences in various parts of the same 

country can be attributed to lifestyle variations.
 

As per WHO recommendations, a donor screened 

positive for any of the transfusion transmitted 

infections, must be first tested by a confirmatory 

method
[17]

. Donors who test positive for the 

confirmatory test too must be informed, counseled 

and permanently deferred. In our setup, we 

confirm anti HIV positive patients by sending 

samples to ICTC. The positive donors are first 

informed and counseled by our specialist 

counselor and then referred to the integrated 

testing and counseling center for further 

management. 

In Western nations, nucleic acid amplification 

(NAT) test has been opted for in order to reduce 

the window period and minimize transmission of 

these infections in the asymptomatic period. 

Routine NAT for HBV was first introduced in 

Germany in 1997
[18]

.The United States began 

screening plasma pools for HCV and HIV-1 RNA 

in 1998
[19]

. Studies have proved a reduced risk in 

transmission of these infections as a result of 

implementation of nucleic acid testing
[20]

. 

Schreiber et al published a study in 1996 to 

estimate prevalence of infection in window period 

(1 in 493000 for HIV, 1 in 103,000 for HCV and 1 

in 63,000 for HBV)
[6]

.  In an international survey 

in 2008, prevalence of occult blood infections of 

HBV was estimated to be 8.55 per 1 million 

donations
[21]

. Such donors are mostly unaware of 

their health situation and also tend to hide the 

history of high risk behavior in this period. As far 

as developing nations are concerned, 

implementation of such expensive techniques as a 

routine procedure is not feasible; hence stringent 

donor selection criteria must be followed. 

It is important to mention that a wide array of 

infectious agents is responsible for transfusion 

transmitted infections. These include bacterial 

agents, parasites (Leishmania, Babesia), viruses 

(HTLV, parvovirus, West Nile virus, Herpes 

group of viruses) and prions. Many European 

countries have opted for pathogen reduction 

methods. Immunocompromised patients are 

particularly given CMV seronegative/ 

leukoreduced products
[22]

. However, as 

transfusion transmitted diseasescannot be 

completely eliminated, an effort must be taken to 

minimize the problem. 

 

Conclusion 

To conclude, a greater averageseroprevalence was 

noted for HBsAg than anti HIV and anti HCV 

over the span of nine years. The levels of HBsAg 

and anti HCV continues to be high in India. Since 

India is a developing nation, it is far from 

implementation of advanced techniques like 

nucleic acid amplification test as a screening test, 

hence strict donor selection criteria must be 

followed to exclude donors in the window period 

and assure greater safety of blood transfusion. 
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