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Abstract

Background: Screening of life threatening transfusion-transmissible infections (TTIs), like Human Immunodeficiency
Virus (HIV), Hepatitis B and Hepatitis C Virus (HBV and HCV) in blood donors is important to maintain transfusion
safety. Objective: To determine the prevalence of HBV, HIV and HCV in blood donors in Blood Bank of our hospital.
Material and Methods: A retrospective analysis of 37,090 blood donors’ records was carried out over a period of five
years from 2010 to 2014. Results: Of the 37,090 donors, seroprevalence of HBV, HIV and HCV was 1.5%, 0.6% and
0.2% respectively. Conclusion: Transfusion Transmitted Infections (TTIs) are important consideration for safe blood
transfusion. The precise estimate of prevalence of viral infections in a group will help to monitor transfusion safety
measures.
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Introduction

Blood transfusion carries risk of transmitting infections
like HIV, Hepatitis, Syphilis, Brucellosis, Malaria and
other viral infections. With every unit of blood
transfusion there is 1% chance of transfusion associated
problems including transfusion-transmitted infections
(TTIs) [1]. Screening of transfusion transmitted
infections is pre requisite before blood transfusion.
Hepatitis B (HBV) and Hepatitis C viruses (HCV) are
the most common causes of chronic liver disease in the
world.

Both viruses induce chronic hepatitis, which may
progress to cirrhosis and eventually to hepatocellular
carcinoma [2]. Over the past three decades, the risk of
transfusion transmitted infections has been dramatically
reduced by the introduction of routine donor laboratory
screening of blood-borne pathogens [3,4]. However,
small risks of infection transmission persist due to
several factors such as genetic variation of infectious
agents, presence of an immunologically silent carriage,
laboratory errors, and variations in the window period
of an infectious agent as well as limitations in screening
test [5]. Poor health education and lack of awareness in
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developing nations also results in the reservoir of
infections in the population. World Health Organisation
(WHO) recommended that all blood donations should
be screened for infection prior to use. Hence, it is
extremely essential to be cautious about the possible
spread of these diseases in the course of blood
transfusion.

Material & Methods

Setting, duration and type of study: A retrospective
study was undertaken in the Blood Bank, Navodaya
Medical College, Hospital and Research Centre,
Raichurover a period of five years from 2010 to 2014.

Sample size and Data collection: Data of 37,090 blood
donors’ screening test for HIV, Hepatitis B and
Hepatitis C virus was retrieved from various documents
maintained by blood bank authority.

Sample Methods: In the blood bank, sera were
separated and all the blood bags were screened for HIV,
HBV and HCV by ELISA (Enzyme-linked immuno-
sorbant assay) method. The data was analysed for
calculating frequency of seropositivity of HIV,
Hepatitis B and Hepatitis C infections among them.
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Inclusion Criteria: All blood donations collected
during this period were included. The donors were
either voluntary or replacement donors. The male and
female donors between the age group of 18 to 60 years
having weight more than 45 kg were included.

Exclusion Criteria: Donors with history of febrile or
debilitating illness, weight loss, jaundice, hepatic or
cardiovascular or pulmonary derangement, malignancy,
epilepsy, bleeding diathesis, past blood transfusion,
recent blood donation, consumption of prohibited drugs,

Results
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surgical intervention, age under 18 or over 60 years,
pregnancy or lactation were excluded.

Data analysis: The data entry was carried out using
Microsoft Office Excel worksheet and percentage and
proportions for each variable was calculated.

Ethical Considerations and permissions: Ethical
clearance was obtained from the institutional ethical
committee. The written, informed consent from the
donors was taken at the time of donation.

A total of 37,090 blood donors were recorded, out of which overall seroprevalence of HIV, HBV and HCV was found in
855 cases (2.3%). The prevalence of HBV, HIV and HCV was 1.5%, 0.6% and 0.2% respectively, maximum being HBV

(Table 1).

Table-1: Year wise distribution of HBV, HIV and HCV seropositivity.

Year Year wise Total no. | Year wise Total no. HBV HIV Positive HCYV Positive
of Blood donors of seropositive Positive cases Cases
donors cases
2010 6710 178 (2.6) 108 (1.6) 50 (0.7) 20 (0.3)
2011 6975 178 (2.5) 113 (1.6) 44 (0.6) 21(0.3)
2012 7151 166 (2.3) 107 (1.5) 43 (0.6) 16 (0.2)
2013 7933 162 (2.0) 112 (1.4) 41 (0.5) 9(0.1)
2014 8321 171 (2.0) 117 (1.4) 45 (0.5) 9(0.1)
Total 37090 855 (2.3) 557 (1.5) 223 (0.6) 75 (0.2)
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Graph-1: Percentage of seropositivity of HBV, HIV and HCV among blood donors

From above graph 1, it is evident that seroprevalence of all TTI’s went on progressively decreasing from the year 2010 to
2014. The declining trends is a good signal as the risk of acquiring infections due to transfusion is decreased.
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Discussion

Blood transfusion has been used since 1930 for various
indications [6].Transfusion therapy is a well-established
treatment in various medical and surgical procedures
[7]. Transfusion medicine, apart from being important
for the medical treatment of each patient, also has a
great public health importance worldwide [8]. After the
introduction of the blood banks and better storage
techniques, it became more widely used [9].

Blood is a scarce and life-saving resource; however
blood transfusion can be a source for transmitting life
threatening infections if screening is not carried out
properly. HIV, HBV and HCV infections are important
blood-borne and transfusion transmitted infections
throughout the world including India.Clerical errors like
release of unsuitable blood units, accidental transfusion
of autologous blood to another recipient and errors in
testing also contribute to transfusion induced
transmission of harmful agents [10]. Screening of blood
is now mandatory for many diseases and is undertaken
routinely in blood banks. Transmission of TTIs during
the serologically window period still poses a threat to
blood safety in environments where there is high rate of
TTIs. So, it is necessary to measure how much they are
spread in our country. In a vast country like India, a
survey of blood transmissible diseases in the country as
a whole is very difficult.

Individual epidemiological surveys are one of the
primary methods to determine the prevalence of TTI
and may help us to understand the seriousness of the
problem and the changing trends. So, we did this study
in our Blood Bank. Knowledge of the prevalence of the
TTIs among the blood donorshelps in determining the
safety of blood products and gives an idea of the
epidemiology of these diseases in the community [11].
It also guides to develop and implement efficient
strategies for ensuring safety in blood transfusion. In
general, the diagnosis of HBV, HCV, HIV and syphilis
is based on the presence of the corresponding antigens
or antibodies in blood serum [12]. HBV and HCV are
the two established causes of post transfusion hepatitis
[13]. 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%, respectively [14].

India is the second most populous nation in the world.
The Indian subcontinent is classified as an intermediate
Hepatitis B Virus (HBV) endemic (HBsAg carriage
2%-7%) zone and has the second largest global pool of
chronic HBV infections [15] causing death due to
chronic hepatitis, cirrhosis liver and hepatocellular
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carcinoma [12]. The prevalence of HBV in our study
sample was 1.5%, the highest among the recorded TTIs
in this study which was comparable with study
conducted by Singh et al (1.8%)[16], Sri Krishna et al
(1.8%)[17], Arora et al (1.7%)[18] and Bhattacharya et
al (1.4%)[12].

For HIV, India is second only to South Africa in terms
of overall number of people living with HIV. The
Indian National AIDS Control Organization (NACO)
suggested an overall prevalence of 0.22% (2017) in
India [19]. In the present study we calculated the
prevalence of HIV to be about 0.6%. There are several
reports of prevalence of HIV in India as less as 0.084%
to as high as 3.87% [14]. There was significant decrease
in prevalence of HIV seropositivity over the five year
period of the study, which was comparable with another
study by Singh et al (0.8%)[16], Pahuja et al (0.56%)
[20], SriKrishna et al (0.44%)[17] and Pallavi et al
(0.44%)[21]. A WHO report states that the viral dose in
HIV transmission through blood is so large that one
HIV positive transfusion leads to death, on an average,
after 2 years in children and after three to 5 years in
adults [18]. Hence, safe transfusion practices like
avoidance of single donors and practices of autologous
blood transfusion should be encouraged [22].

Hepatitis C infection is an evolving global health
problem. The wide variations of HCV seroprevalance in
different studies in India might be due to the use of
different generation of ELISA test kits, having different
sensitivities and specificities [21]. Overall prevalence of
HCV in our study was 0.2% which was comparable
with study by Pallavi et al (0.2%)[21], Garg et al (0.2%)
[23] and Bhattacharya et al (0.3%)[12]. In Indian
scenario, the prevalence of HCV is higher at Ludhiana
(0.78%) [24]. With the advent of nucleic acid
amplification techniques (NAT), western countries have
decreased the risk of TTIs to a major extent [20]. But
the cost-effectiveness of NAT is poor. The NAT has
added benefits but its high financial cost is of concern,
especially in economically restricted countries. Along
with advanced technology such as NAT for donor
screening, other factors such as public awareness,
vigilance of errors, educational and motivational
programs, help in decreasing the infection [20].

Overall there is decline in seroprevalence of transfusion
transmissible infections may be due to more public
awareness through education and media, use ofnewer
generation kits having improved sensitivity and
specificity, proper donor selection and education as per
NACO guidelines.
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Conclusion

On comparing the data of five years, a decreasing trend
in seroprevalence of HIV, HBV and HCV was
observed. In developing countries such as India, the use
of NAT technique for screening of blood donors is
difficult because it is not cost effective.

Hence, applying strict selection criteria for selection of
blood donors and screening of them for transfusion
transmitted infections using standard and more
advanced methods kits with improved specificity &
sensitivity are highly recommended to ensure the safety
of blood for recipient.
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‘What this study adds to the existing knowledge?

The precise estimates of prevalence of viral infections
in a group will help to monitor transfusion safety, to
analyze the effects of current safety measures and to
assist in developing public health policy. Improvements
in donor history questionnaire and testing methodo-
logies to screen blood donors have proved to be
successful.

However, residual transmission of infectious agents
during the window period and new emerging pathogens
still occurs. Hence, effective proactive approach has to
be developed to minimize the technical and financial
burden of screening individual blood donors.

Findings: Nil; Conflict of Interest: None initiated
Permission from IRB: Yes

References

1. Widmann FK, editor. Technical manual American
association of blood banks. Aglington USA: 1985;
325-344.

2. Tsai JF, Jeng JE, Ho MS, et al. Effect of hepatitis C
and B virus infection on risk of hepatocellular
carcinoma: a prospective study. Br J Cancer. 1997; 76
(7) : 968-74.D0I1:10.1038/bjc.1997.493

3. Allain JP, Thomas I, Sauleda S. Nucleic acid testing
for emerging viral infections. Transfus Med. 2002 Aug;
12(4):275-83.

Original Research Article

4. Luban NL. Transfusion safety: Where are we today?
Anmn N Y Acad Sci. 2005;1054:325-41. doi:10.1196/
annals.1345.040

5. Fathi Abed Al-Gani. Prevalence of HBV, HCV and
HIV-1, 2 infections among blood donors in Prince
Rashed Ben Al-Hassan Hospital in North Region of
Jordan. Int J Biol Med Res 2011;2(4):912-916.

6. Zafar N. A survey of blood transfusion practices. J
Coll Physicians Surg Pak 2000;10:90-2.

7 Isbister JP. Risk management in transfusion medicine.
Transfus Med Rev. 1996 Jul;10(3):183-202.

8. Grgicevic D, Balija M, Pirc-Tiljak D, Mihaljevic” I,
Gjenero- Margan I, Zupancic'-Salek S. Decreasing risk
of viral transfusion-transmitted diseases in Croatia.
Croat Med J 2000;41:191-6.

9. Asif N, Kokher N, Ilahi F. Seroprevalence of HBV,
HCV, and HIV infection among voluntary non
remunerated and replacement donors in northern
Pakistan. Pak J Med Sci 2004;20:24-8

10. Chandra T, Kumar A, Gupta A. Prevalence of
transfusion transmitted infections in blood donors: an
Indian experience. Trop Doct. 2009 Jul;39(3):152-4.
doi: 10.1258/td.2008.080330.

11. Singh K, Bhat S, Shastry S. Trend in seroprevalence
of Hepatitis B virus infection among blood donors of
coastal Karnataka, India. J Infect Dev Ctries. 2009 Jun
153 (5): 376-9.

12. Bhattacharya P, Chandra PK, Datta S, Banerjee
A, et al. Significant increase in HBV, HCV, HIV and
syphilis infections among blood donors in West Bengal,
Eastern India 2004-2005: exploratory screening reveals
high frequency of occult HBV infection. World J
Gastroenterol. 2007 Jul 21;13(27):3730-3.

13. Giri PA, Deshpande JD, Phalke DB, et al. Sero-
prevalence of transfusion transmissible infections
among voluntary blood donors at a tertiary care
teaching hospital in rural area of India. J Family Med
Prim Care. 2012 Jan;1(1): 48-51. doi: 10.4103/ 2249-
4863. 94452.

14. Chattoraj A, Behl R, Kataria VK. Infectious Disease
Markers in Blood Donors. Med J Armed Forces
India. 2008 Jan;64(1):33-5. doi: 10.1016/S0377-1237
(08) 80142-6. Epub 2011 Jul 21.

Pathology Update: Tropical Journal of Pathology & Microbiology Available online at: www.medresearch.in377 | P a g e



June, 2019/ Vol 5/ Issue 6

Print ISSN: 2456-9887, Online ISSN: 2456-1487

15. Lavanchy D. Hepatitis B virus epidemiology,
disease burden, treatment, and current and emerging
prevention and control measures. J Viral Hepat. 2004
Mar; 11(2):97-107.

16. Singh B, Kataria SP, Gupta R. Infectious markers in
blood donors of East Delhi: prevalence and trends.
Indian J Pathol Microbiol. 2004 Oct;47(4):477-9.

17. Srikrishna A, Sitalakshmi S, Damodar P. How safe
are our safe donors? Indian J Pathol Microbiol. 1999
Oct;42(4):411-6.

18. Arora D, Arora B, Khetarpal A. Seroprevalence of
HIV, HBV, HCV and syphilis in blood donors in
Southern Haryana. Indian J Pathol Microbiol. 2010
Apr-Jun; 53 (2): 308-9. doi: 10. 4103/ 0377-4929.
64295.

19. National AIDS Control Organization & ICMR-
National Institute of Medical Statistics (2018). HIV
Estimations 2017: Technical Report. New Delhi:
NACO, Ministry of Health and Family Welfare,
Government of India. Pg 21.

How to cite this article?

Original Research Article
20. Pahuja S, Sharma M, Baitha B, et al. Prevalence and
trends of markers of hepatitis C virus, hepatitis B virus
and human immunodeficiency virus in Delhi blood
donors: a hospital based study. JpnJ Infect Dis. 2007
Nov; 60 (6):389-91.

21. Pallavi P, Ganesh C, Jayashree K, Manjunath G.
Seroprevalence and Trends in Transfusion Transmitted
Infections Among Blood Donors in a University
Hospital Blood Bank: A 5 Year Study. Indian J
Hematol Blood Transfus. 2011; 27:1-6.

22. Singh B, Verma M, Kotru M, et al. Prevalence of
HIV and VDRL seropositivity in blood donors of Delhi.
Indian J Med Res. 2005 Sep;122(3):234-6.

23. Garg S, Mathur DR, Garg DK. Comparison of
seropositivity of HIV, HBV, HCV and syphilis in
replacement and voluntary blood donors in western
India. Indian J Pathol Microbiol. 2001 Oct;44(4):409-12

24. Kaur H, Dhanon J, Pawar G. Hepatitis C infection
amongst blood donors in Punjab — a six year study.
Indian J Hematol Blood Transfus2001;19:21-22.

Banasode 1. N, Zubair A.A. Seroprevalance of hepatitis B Virus, human immunodeficiency virus and hepatitis C virus
among blood donors: a retrospective study. Trop J Path Micro 2019;5(6):374-378.d0i:10.17511/jopm.2019.106.07.

Pathology Update: Tropical Journal of Pathology & Microbiology Available online at: www.medresearch.in378 | P a g e



