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Abstract

Background: The infectious disease markers for which blood donors are screened include anti-human immunodeficiency virus
(HIV), hepatitis B surface antigen (HBsAg), anti-hepatitis C virus (HCV), rapid plasma reagin (RPR) card test for syphilis and
malarial parasites. Materials and Methods: A total of 3026 donors were screened over two years to assess the prevalence of
infectious disease markers. Screening for anti-HIV I and II, HBsAg and anti-HCV was carried out by enzyme linked
immunosorbent assay (ELISA). Syphilis was tested using RPR card test. Malaria parasite was tested by detection of genus
specific Plasmodium lactate dehydrogenase. Result: The overall seropositivity for anti-HIV I and II was 3(0.1%), for HBsAg 55
(1.82%), for anti-HCV 25 (0.83%), for syphilis 4 (0.13%) and for malaria 6 (0.20%). There was a significant difference (p<.05) in
the seropositivity of HBsAg between voluntary and replacement donors. A significant increase (p<.05) in the prevalence of
seropositivity for HCV, but not for HIV and HBsAg and syphilis was found over the two year period of the study. Conclusion: The
prevalence of infectious disease markers was similar to that reported by other studies in India. However, a significant difference
was seen in the infectious marker positivity in voluntary and replacement donors, as no voluntary donor showed positivity for
HIV, syphilis and malaria whereas only one voluntary donor for HBsAg and two voluntary donor for HCV infection was found
positive in this period of study .

INTRODUCTION

Blood transfusion is an integral and life saving procedure of
modern medicine, but simultaneously it carries the risk of
transmitting the life- threatening transfusion-transmissible
infectious agents such as human immunodeficiency virus
(HIV), hepatitis B virus (HBV), hepatitis C virus (HCV),
syphilis and malaria. Thus ensuring the safety of blood is a
major concern in transfusion therapy although the improved
screening and testing of blood donors has significantly
reduced transfusion-transmitted diseases. In sub-Saharan
Africa 5-10% of HIV infections are caused by blood
transfusion, similarly the risk of post-transfusion hepatitis is
12.5% higher in patients receiving blood transfusion. The
prevalence of anti-human

immunodeficiency virus (HIV), hepatitis B surface antigen
(HBsAg), anti- hepatitis C virus (HCV) and syphilis
positivity in Indian blood donors is 0.084-3.87% (3,
6,8-9,11), 0.66-12% (3,7-11), 0.5-1.5% (3-11) and 0.85-3%
(3,6-11) respectively. The present study was designed with
the aim and objective of estimation of the sero-prevalence of

infectious disease markers in the donor population of the
blood bank of a tertiary teaching hospital, in North India and
to compare the difference if any in prevalence of infectious
disease markers among voluntary and replacement donors as
well as to measure any significant change in trend over the
period of study.

MATERIALS AND METHODS

A total of 3026 blood units from voluntary and replacement
donors were collected and screened over the period of two
years (may 2008 to april 2010) Samples were screened by
enzyme linked immunosorbent assay (ELISA) kits from J
Mitra & Co Ltd. for HIV-1 p²⁴ antigen and anti-HIV I and II

( 4 th generation Microlisa – HIV Ag and Ab), HBsAg
(Hepalisa) and anti-HCV(HCV Microlisa).Third generation
anti-HCV ELISA test kits utilizing a combination of
antigens with the sequence of both HCV structural and non-
structural antigens i.e. Core, E1, E2, NS3, NS4 and NS5,
with increased sensitivity and specificity were used. The
ELISA was validated by the acceptance criteria laid down by
the manufacturer for the absorbance of reagent blank as well
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mean absorbance of positive and negative controls provided
with the test kits. The cut off value was calculated as per
manufacturer’s directions for reporting positive and negative
results. Known positive and negative samples were used
randomly as external controls in each screening. Screening
for syphilis was carried out by using ultra rapid test strip
from Acon Biotech (Hangzhou) Co. Ltd. The screening for
malaria antigen was done by SD BIOLINE Malaria Antigen
P.f/Pan rapid test kit from SD Bio Standard Diagnostic
Private Ltd. by detection of malaria genus specific
Plasmodium lactate dehydrogenase released from parasitized
red cells. All reactive samples were retested before being
labeled as seropositive and then all the seropositive blood
units were disinfected and discarded.

RESULTS

Over the two years period under study, a total of 3026 blood
units were collected from apparently healthy donors (n=448,
14.81 % voluntary and n=2578, 85.19 % replacement).
Majority of the donations were made by males (n=2876,
95.04%) and females represented a very small group (n=150,
4.96%) of donation for their friends and relatives. The
overall seropositivity of HIV infection was 0.10 %, with
0.09 % seropositivity in first year and 0.10 % in second year.
No voluntary donor was found positive for HIV infection.
No significant change in the prevalence of HIV infection
was found over the period of two years.

Similarly, the overall seropositivity for HBsAg was 1.82%
with 2.0 % and 1.71% seropositivity in first and second year
respectively. A non-significant change (P-value: 0.663) in
prevalence of HBsAg seropositivity was seen in first and
second year. A significant difference (P- value: 0.01) was
found in seropositivity of HBsAg among voluntary and
replacement donors.

The HCV positivity ranged from 0.18 % in first year to 1.20
% in second year with a overall positivity of 0.83%.The
difference in prevalence of HCV infection was non-
significant (P- value:0.49)among voluntary and replacement
donors. A significant change (P-value: 0.06) in the
prevalence of HIV infection was found over the study
period.

A significant increase in prevalence of syphilis (P-value:
0.32) was found in second year ( 0.21%) with overall
positivity 0.13%, as no single case showed positivity for
syphilis in first year. All voluntary donors were found
negative for syphilis infection.

The prevalence of malaria infection also showed a non-
significant increase (P-value0.56), with 0.09% positivity in
first year, 0.26% in second year and overall positivity
0.20%. No voluntary donors showed positivity for malaria
infection.

Figure 1

Table- 1 HIV prevalence trend in first and second year

P-value: 0.914 (non-significant), chi square: 0.012

Figure 2

Table-2 HBsAg prevalence trend in first and second year

P-value: 0.663 (non-significant), chi square: 0.189

Figure 3

Table-3 Prevalence of HBsAg in voluntary and replacement
donors

P-value: 0.01(significant ), chi square: 6.479

Figure 4

Table- 4 HCV prevalence trend in first and second year

P-value: 0.006 (significant), chi square: 7.55
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Figure 5

Table- 5 Prevalence of HCV in voluntary and replacement
donors

P-value: 0.49 (non-significant), chi square: 0.46

Figure 6

Table- 6 Malarial antigen prevalence trend in first and
second year

P-value: 0.56 (non-significant), chi square: 0.33

Figure 7

Table- 7 Syphilis prevalence trend in first and second year

P-value: 0.32 (non-significant), chi square: 0.98

During the study period an interesting donor was found
positive for three infectious markers (HIV, HBsAg and HCV
infections) at the same time. Similarly a second case was
found positive for co-infection with HBsAg and HCV.

Only one female blood donor was found positive for HBV
infection.

DISCUSSION

Majority of donations in our study, were done by
replacement donors (85.19%) for their family or friends and
females represented a very small group as blood donors
(4.96%). Nanu A et al and Singh B et al found similar results
in their study (8,11).

The overall seropositivity of HIV (0.10%) was similar to the

rate of seropositivity shown by Gupta N et al (0.084%)
(3).However the other studies showed a higher prevalence
rate (7-11). No voluntary donor was found positive for the
HIV infection in our study where as Salawu L et al (10)
showed a statistically significant difference in HIV
prevalence rate between replacement and voluntary donors.
There was no significant change in prevalence of HIV
seropositivity over the period of the study.

The prevalence of overall seropositivity for HBsAg is higher
than the study done by Gupta N et al (3) 0.66% whereas
other studies showed same results (6,8,9,11). Matee MI et al
(7) and Salawu L et al (10) showed higher seropositivity for
HBsAg (8.8% and 7.50% respectively) . A statistically
significant difference was found in the prevalence rate
among voluntary and replacement donors for HBsAg as high
prevalence was found in replacement donors, similar as
reported in other studies (3,8-9). There was no significant
change in the prevalence of HBsAg positivity in the study
period.

Anti- HCV positivity (0.83%) was almost similar to that
reported in other studies (3-5, 7-11).Gosavi et al (2) reported
a quite higher prevalence rate (15.9%). A statistically
significant higher prevalence is found among replacement
donors as compared to voluntary donors. Also, there was a
significant increase in the prevalence of anti-HCV positivity
over the period of two years.

The overall positivity for syphilis (0.13%) was lower than
the other studies (3, 7-11) and a significant difference in
prevalence similar to other studies (3, 8,11) was found
among voluntary and replacement donors.

None of these studies have reported the prevalence and trend
over a period of time for the malaria infection. The overall
prevalence of malaria infection (0.20%) also showed a non-
significant increase (P-value 0.56) in second year.

No female donor was found positive for HIV, HCV, syphilis
and malaria infection in our study population. Only a single
female donor was found

positive for HBV infection which was statistically
significant ( p-value < 0.005).

To conclude, the prevalence of infections in our study is
similar to those reported by other studies in India
(2-6,8-9,11). The prevalence of positivity for infectious
disease markers is quite higher in replacement donors as
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compared to voluntary donors (3,7-9,10). This may be due to
the fact that voluntary donors are likely to be from better
socioeconomic background than the replacement donors.
These findings call for adequate screening of all prospective
blood donors to reduce the transmission of the infection.
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.
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