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ABSTRACT 
 

 

BACKGROUND 

The primary aspect of blood transfusion lies in the availability of blood and blood 

components which are tested and reported negative for transfusion transmitted 

infections (TTI’s). The increased seroprevalence of TTI’s indicate their 

prevalence in general public. The study was conducted to analyse the increasing 

seroprevalence of hepatitis C virus (HCV) over a period of 3 years. The 

objectives of the study determine the seroprevalence of hepatitis B (HBV), 

hepatitis C (HCV) and human immunodeficiency virus (HIV) among the voluntary 

blood donors at a tertiary care hospital & associated blood bank. 

 

METHODS 

This cross-sectional study was done at the Department of Transfusion Medicine, 

GSVM Medical College, Kanpur, Uttar Pradesh, over a period of 3 years from July 

2017 to June 2020. The samples collected were screened by enzyme-linked 

immunosorbent assay (ELISA) tests. 

 

RESULTS 

A total of 69561 blood units were collected during this 3-year study from July 

2017 to June 2020. Of all the blood bags screened, the highest prevalence was 

seen for HBV followed by HCV and HIV. 949 (1.4 %) were reactive for HBV, 75 

(0.1 %) were reactive for HIV and 332 (0.5 %) were reactive for HCV. The 

results show a remarkable increase in the seropositivity for hepatitis C infection. 

 

CONCLUSIONS 

The seroprevalence of HCV has seen an increase in case load over the years as 

compared to HBV and HIV. This increase in case volume is indicative of 

impending liver diseases progressing to chronic stage over the years. Thus, it is 

imperative to create awareness in the general population to help reduce the risk 

factors responsible for HCV infection. 
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BACKGROUND 
 

 

 

Transfusion of blood and blood components form the basis 

of emergency services in a tertiary care centre. Though of 

utmost importance as a life saving measure it also 

predisposes an individual to transfusion associated 

infections (TTIs).1 The increased seroprevalence of HCV in 

blood donors indicates high prevalence of HCV infection in 

an otherwise healthy population.1,2 

India’s National Blood Policy indicated strategic 

implementation of safe blood transfusion practices. As a 

result of this mandatory screening of every unit of blood is 

done for hepatitis B surface antigen, anti-HIV, anti HCV, 

malaria and syphilis.1,3,4,5 As no vaccine exists to prevent 

HCV infection and the treatment being costly the 

prevention of primary HCV infection is of utmost 

importance.3,6 unlike HBV which is preventable with the 

availability of vaccine. A unified strategy for blood safety is 

required for elimination of these transfusion transmitted 

infections and for provision of safe and timely blood 

transfusion services to the people. The main component of 

an integrated strategy include collection of blood only from 

voluntary non-remunerated blood donors.2,4,7 Though these 

strategies have been effective, but transmission of diseases 

still occurs, primarily because of the inability of the test to 

detect the disease in the ‘window’ period of infection, 

immunologically variant viruses, immune-silent carriers and 

inadvertent laboratory testing errors.6,8 The study was 

conducted to assess the rising trend in seroprevalence of 

HCV among otherwise healthy donors at a tertiary care 

centre in North India. There is an utmost need to estimate 

the burden of disease radically. To evaluate the global 

burden of disease, three components have to be assessed: 

1) The global, regional and national burden of morbidity 

and mortality associated with HCV infection, based on 

prevalence, incidence, transmission and economics; 2) The 

natural history of HCV infection, including ‘healthy 

individuals’; and 3) The areas for which more research is 

needed.9 

HCV is recognised as the primary cause of transfusion-

associated non-A-non-B viral hepatitis worldwide and is 

endemic in West Africa. Hepatitis C virus (HCV) causes 

serious mortality and morbidity and thus are major global 

health problem.3,6,10,11 HCV has an incubation time of 2 to 

26 weeks and is a causative factor of chronic hepatitis. HCV 

is transmitted by – sexual contact, by infected blood and 

components and by vertical route of transmission.3,4,12,5 

Initial infection during acute stages may be mild to 

moderate but more than two thirds of patients develop 

chronic disease which can progress to cirrhosis, chronic 

liver disease and hepatocellular carcinoma (HCC).10,13 The 

prevention and control of HCV infection showed complexity 

and challenge in describing geographic distribution of HCV 

infection, determining its associated risk factors, and 

evaluating cofactors that accelerate hepatitis C 

progression.4,7,13,11 Blood donors, particularly those who 

rely on blood donation as a source of income, had a very 

high prevalence of HCV infection.7 India is already carrying 

a burden of 50 million of HBV carriers and 2.27 million of 

HIV cases.14,15 
 

 

METHODS 
 

 

Study Design 

This cross-sectional study was done at the Department of 

Transfusion Medicine, GSVM Medical College, Kanpur, Uttar 

Pradesh over a period of 3 years from July 2017 to June 

2020. Data was retrieved from serology registers in the 

record section and from the voluntary blood donors. These 

donors were meticulously screened by taking proper 

history, clinical examination and physical examination. 

 

 

Inclusion Criteria  

1. Healthy donors between 18 to 65 years, weighing 45 

kg or more and haemoglobin greater than 12.5 g / dl. 

2. No previous or existing illnesses. The donors who 

donated periodically were counted only once. 

 

 

Exclusion Criteria  

Individuals of high-risk pool such as patients with chronic 

diseases for e.g. diabetics, paid donors, known drug 

addicts, dialysis patients, pregnant females, thalassaemia, 

and patients diagnosed with sexually transmitted disease 

(STDs) were not included. Aphaeresis donations were also 

excluded. 

 

 

Tests Conducted 

The samples collected were screened by ELISA tests. 

1) HCV: Merilisa HCV (Meril Diagnostics, Gujarat) is a 3rd 

generation enzyme linked immunosorbent assay for 

the qualitative determination of antibodies to 

Hepatitis C virus in human serum or plasma. Merilisa 

HCV detects human IgG to the HCV proteins i.e. Core, 

NS3, NS4 and NS5. 

2) HIV: Erba Lisa (Transasia Biomedicals, Daman) is a 

3rd generation enzyme linked immunosorbent assay 

for the qualitative detection of antibodies to HIV-1 

and HIV-2 virus in human serum and plasma. 

3) Hepatitis B: Erba Lisa (Transasia Biomedicals, Daman) 

is a 3rd generation enzyme linked immunosorbent 

assay for the qualitative detection of HBV. 

 

Blood bags which were reported seropositive were 

discarded following standard disposal protocol. 

 

 

Data Collection Procedure  

Data regarding blood donation at the blood bank as well as 

various blood donation camps organised by the blood bank 

were collected, tabulated and analysed. Details about age, 

sex, previous donations, type of donation whether 

replacement or voluntary were taken from departmental 

records. The data was analysed with respect to sero-

reactive cases. 
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Statistical  Analysis  

The data was collected and analysed by calculating 

percentages. Statistical analysis was done by using Chi-

square test. P < 0.05 was considered to be statistically 

significant. Informed consent of the donors was taken for 

donating blood. 

 

 
 

 

RESULTS 
 

 

 

A total of 69561 blood bags were collected during this 3-

year study from July 2017 to June 2020. Voluntary blood 

donors were predominantly males with female  contribution 

being 0.4 % [Table 1]. Of all the blood donors screened 

332 voluntary donors were positive for hepatitis C infection, 

949 donors were positive for hepatitis B infection while 75 

donors positive for HIV infection. The results show a 

remarkable increase in the seropositivity for hepatitis C 

infection [Table 2]. 

 

Year Total Donors Male (N %) Female (N %) 
2017 (July to Dec) 12426 12365 (99.5) 61 (0.5) 

2018 (Jan to Dec) 24287 24191 (99.6) 96 (0.4) 
2019 (Jan to Dec) 24749 24646 (99.6) 103 (0.4) 
2020 (Jan to June) 8099 8068 (99.6) 31 (0.4) 

Total 69561 69280 99.6) 291 (0.42) 

Table 1. Year Wise and Gender Wise  
Tabulation of Blood Donors 

 

Year Total Donors HCV HIV HBV Total 
2017 12426 69 10 191 270 

2018 24287 111 28 309 448 

2019 24749 107 31 352 490 

2020 8099 45 06 97 148 

Total 69561 332 75 949 1356 

Table 2. Year Wise Seroprevalence of HCV, HIV & HBV 

 

Of all the donors screened for TTI’s maximum 

seroprevalence was observed for HBV followed by HCV and 

HIV. 949 (1.4 %) were reactive for HBV, 75 (0.1 %) were 

reactive for HIV and 332 (0.5 %) were reactive for HCV. 

The yearly prevalence of these are shown in table 2. There 

was no statistically significant trend for the TTI’s over the 

year with X2 = 7.603 and P value of 0.26 where it is > 

0.05. Seroprevalence of HCV shows a remarkable increase 

in cases over the year posing new challenges in the 

diagnosis and management of liver related disorders. 

Our study included all age groups permissible for 

donations from 18 - 65 years. As the highest number of 

cases of infection were observed in the age group 21 - 40 

years which formed the largest group among blood donors 

no separate age-based charting was done. 

The prevalence of TTIs among blood donors in a 

tertiary care setup with well-developed blood transfusion 

services can be used as an observatory tool against those 

infections which are transmitted through blood and blood 

components and henceforth can contribute to overall 

estimation of these viruses in the healthy population. 

 

 
 

 

DISCUSSION 
 

 

Blood transfusion services form an integral part of modern 

health care delivery system when used optimally saves 

millions of lives every year. Clinical usage of blood should 

be based on national guidelines; taking the individual 

patient's needs into consideration, with minimum cost and 

wastage, optimum safety and efficacy.4,7,16 

In the western world the transmission rates of HIV, 

HBV and HCV through blood transfusion have been 

reported to be around 1 in 2 - 5 million, 1 in 0.5 – 1 million 

and 1 in 2 - 4 million respectively.8 Even though blood 

transfusion remains the mainstay of life saving protocol but 

it also poses a hazard for transmission of transfusion 

transmitted infections (TTIs).1,2,3,7 Apart from following 

strict measures for blood donation and state of the art 

testing measures, there is still a significant risk of 

transmission of TTI’s. This may be due to the voluntary 

donors being in the window period and any other error 

which might occur at the time of testing / issue of the 

blood bag.1,7 Transmission of these TTIs during the 

serologically window period still poses a threat to blood 

safety in environments where there is high rate of 

TTIs.1,7,12 HBV and HCV are the two well researched causes 

of hepatitis secondary to blood transfusion. The 

introduction of nucleic acid amplification techniques (NAT) 

has enabled the developed nations to reduce the chances 

of occurrence of TTIs, but the running cost of NAT is high. 

Though NAT has several advantages, but its high running 

cost is a major constraint, mainly in developing countries 

like India. Our centre has recently implemented NAT 

testing to improve the testing accuracy. 

With every unit of blood, there is 1 % chance of 

transfusion associated problems including TTI.1,17 The risk 

of TTI has declined dramatically in high income nations 

over the past two decades, primarily because of extensive 

measures in preventing HIV and other transfusion 

transmitted viruses from entering the blood 

supply.1,3,7,17,5,10 

The study also emphasises male predominance (99.6 

%) wherein females only contributing 0.4 % to the 

voluntary blood donation program. The main factors 

responsible for this is higher number of females with 

anaemia and low body weight especially in the child 

bearing age group of 20 - 40 yrs. Another important aspect 

being the lack of awareness among lower income groups 

and various social stigma associated with voluntary blood 

donation.1,3,7,18 Lack of motivation and coexisting fears also 

contribute to reduced number of female voluntary blood 

donors. In our study none of the female donors were 

positive for hepatitis C and HIV. 

The overall seroprevalence of HCV is higher than that 

of HIV in our study. According to United Nations 

Programme on HIV/AIDS (UNAIDS), between 1996 and 

2010 the rate of new HIV infections fell by 56 per cent.19 

The occurrence of these infections among voluntary blood 

donors directly reflects the seropositivity among the 

general population in a given region. Most of the tests 

done for HCV were third generation ELISA still the actual 

seroprevalence is difficult to assess as the existing tests do 

not discriminate between acute, chronic or resolved 

infections. In event of the rising cases of HCV infections it 

will soon become the most common cause of viral liver 

diseases as presently no vaccine is available for its 
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prevention unlike Hepatitis B which is preventable by 

vaccine.1,3,7,12,16,5 The disease is a challenge to blood 

transfusion services all over the world because of its well 

reported transmission through blood and existence of a 

window period.4,12,20,13,18 Prevalence of HCV infection varies 

from region to region because of local sociocultural factors, 

which potentially influence the transmission and prevalence 

in a specific geographic area.12,16,8,10,11 

The overall seroprevalence of HIV is much lower in our 

study (0.1 %) as compared with India's overall HIV 

prevalence in adults (0.27 %) estimated in 2011 by 

National Aids Control Organisation (NACO).21 

Our study shows the highest seroprevalence for HBV as 

observed in other studies across India. Comparison of 

various studies with the present study with respect to 

seroprevalence of HCV, HIV and HBV is shown in table 3. 

 

Regions Study Duration HCV HIV HBV 
North India Makroo et al., Delhi 2005 - 2013 0.43 0.24 1.18 

 Koshy et al., Punjab 2008 - 2010 1.53 0.27 1.11 
 Sharma et al., Gwalior 2009 - 2013 0.24 0.13 3.15 

 Present study 
2017 - 2020 

(mid) 
0.5 0.1 1.4 

Other regions Reddy et al., Telangana 2009 - 2013 0.51 0.26 1.28 

 Sastry et al., Pune 2008 - 2013 0.41 0.28 1.23 
 Fernandes et al., Mangalore 2007 - 2009 0.06 0.06 0.34 
 Shah et al., Ahmedabad 2006 - 2013 0.10 0.15 0.89 

Table 3. Comparison of Various Studies across India 
with the Present Study with Regard to 

Seroprevalence of HCV, HIV and HBV Infections 

 

Makroo et al. did a study in Delhi and reported 

seroprevalence of 0.43 for HCV, 0.24 for HIV and 1.18 for 

HBV which is closest to our study. 

Many studies were done in different parts of India 

regarding seroprevalence of hepatitis C infection and when 

compared with our study, it was found that the sero-

prevalence was low but it was depicting a rising trend 

when compared with other infections like HIV and 

HBV.3,13,12,23 A rise in seropositivity of HCV infection was 

observed from studies in different parts of India showing 

that the infection would have been acquired in the last few 

years due to the use of unsafe needle and contaminated 

equipment used in health-care related 

procedures.10,22,11,24,25 In our study there were no paid 

donors. 

 

 
 

 

CONCLUSIONS 
 

 

 

This meta-analysis renders comprehensive and dependable 

data on the seroprevalence of HCV among voluntary blood 

donors. We observed during this study that the overall 

seroprevalence of TTI’s was lower in our region of North 

India where our blood bank is a high-volume centre with a 

second place in the state in terms of voluntary blood 

donation. The seroprevalence of HCV has seen an increase 

over the years as compared to HBV and HIV. This increase 

in case volume is indicative of impending liver diseases 

progressing to chronic stage over the years. 

It is imperative to be strictly vigilant as far as voluntary 

donor selection is concerned by strictly following criteria for 

blood donors, along with standard and highly sensitive 

screening, to avoid any high-risk donors. Accurate 

identification and clinical management of both blood 

donors and their family members would reduce the 

probability of transfusion transmitted infection and 

prevents further dissemination of the infection. Also, 

recruitment of more donors into the periodic voluntary 

donors’ group will contribute to safe donation practice. It is 

also suggested to make optimal usage of blood and blood 

products and to avoid unnecessary transfusions. 

 

 

What This  Study Adds  

Since the present study is done to review the sero-

prevalence of blood donors in our hospital, being the 

second largest study on blood donors from the state of 

Uttar Pradesh, it is likely to reflect the changing trends in 

TTIs in particular the rise of seroprevalence of Hepatitis C 

in the region over last few years. 
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