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ABSTRACT

Background: With over 93 million donations made every year worldwide, blood transfusion continues to save
millions of lives each year and improve the life expectancy and quality of life of patients suffering from life
threatening conditions. At the same time, blood transfusion is an important mode of transmission of infection to the
recipient. The present study was conducted to estimate the prevalence of HIV, HBV and HCV infections in voluntary
blood donors at a tertiary care teaching hospital in Mumbai over a decade.

Methods: All voluntary donors reporting to the blood bank were screened for HIV, HBsAg and HCV by using the
appropriate enzyme linked immunosorbent assay. The study was designed for duration of ten years between January
2008 to December 2017. Medical reports of the donors were accessed from the blood bank records and analyzed.
Results: A total of 8928 voluntary blood donors were screened. Amongst the blood donors, seropositivity of HBV
(6% to 1.52 %) was highest followed by HIV (2.5% to 0.15%) then HCV (1.85% to 0.37%).

Conclusions: Decreasing trends with low prevalence observed in the study is an encouraging sign supporting the
growing awareness of these life-threatening diseases.
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INTRODUCTION

India has the third largest HIV epidemic in the world. In
2017, HIV prevalence among adults (aged 15-49) was an
estimated 0.2%. This figure is small compared to most
other middle-income countries but because of India's
huge population (1.3 billion people) this equates to 2.1
million people living with HIV. Overall, India’s HIV
epidemic is slowing down.! Between 2010 and 2017 new
infections declined by 27% and AIDS-related deaths
more than halved, falling by 56%. However, in 2017,
new infections increased to 88,000 from 80,000 and
AIDS-related deaths increased to 69,000 from 62,000.!
India is the second largest global pool of chronic HBV
infection. Based on the prevalence of hepatitis B carrier
state in the general population, countries are classified as

having high (8% or more), intermediate(27%),or low
(less than 2%) HBV endemicity.? India is at the
intermediate endemic level of hepatitis B, with hepatitis
B surface antigen (HBsAQ) prevalence between 2% and
10% among the populations studied.® Currently India
harbours an estimated 10 -15 million chronic carriers of
HCV, which is a major cause of liver related mortality
and morbidity of the country.* The prevalence of
Hepatitis C Virus (HCV) infection in the general
population is estimated to be around 0.5-1.5%.%

According to World Health Organization it is mandatory
to screen pre-transfusion blood test for TTIS namely
HIV, hepatitis B, hepatitis C viruses, syphilis and
malaria. All these infectious disease screening must be
negative in order to release the blood unit for
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transfusion.> Blood transfusion reduces morbidity in
many clinical diseases and conditions but there is a
potential risk of TTIs associated with it. This makes
vigilant screening of blood a mandatory process. Trends
and prevalence of infections among healthy individuals
may be monitored and estimated by screening of TTls
among blood donors.® Trend analysis of TTls is useful in
evaluating the efficacy of the currently employed
screening procedures. This enables policy makers to
suggest strategies for ensuring safe blood.

METHODS

A retrospective hospital record-based study was
conducted at the blood bank of a tertiary care teaching
hospital in Mumbai, Maharashtra India. The ethics
committee of the institute approved the study. This
research involves human participants and written consent
was taken before blood collection. Data were collected
for a period of 10 years from January 2008 to December
2017. Sera of voluntary blood donors from various
localities and of different age groups was screened for
anti-HIV, HBsAg and anti-HCV. A total of 8928
voluntary blood units were collected and studied.

Inclusion criteria

All voluntary blood donors were screened as per WHO
criteria and NACO guidelines for blood donor selection.

Exclusion criteria

Enrolled donors who failed to meet donor selection
criteria were deferred from blood donation.

Informed consent was taken from all the eligible donors’
prior blood donation and testing of HIV, HBsAg and
HCV. Blood from pilot samples were centrifuged and the
sera were separated and analyzed. Two Kits were used
based on WHO recommendation of two different testing
strategies involving third generation enzyme-linked
immunosorbent assay (ELISA) and/or simple or rapid
assays for surveillance. Samples were analyzed for

antibodies to HIV and HCV and surface antigen to HBV,
by ELISA technique. The validity of the test is assured as
per the given criterion and the results were computed. All
reactive samples and blood units were labelled as
seropositive, disinfected and discarded.

RESULTS

In the present study, out of total 8928 voluntary blood
donors, 8031 (90%) were males and 897 (10%) were
females which show predominance of males as compared
to females for the ten studied years (Table 1). The
prevalence of HIV, HBsAg and HCV among voluntary
blood donors in the study population is showed in (Table
2). The highest prevalence of HIV was 2.5% in 2008
while lowest was 0.0% in 2010. The highest prevalence
of HBsAg was 5.99% in 2008 while lowest 0.84% was
noted in 2015. In 2009 and 2010 prevalence of HCV was
2.3%, while lowest 0.0% was noted in 2015.

Figure 1 showing declining trends of seroprevalence for
HIV and HCV from 2008 to 2017, while HBsAg shows
some spikes but overall prevalence is declining. Age wise
distribution pattern of seroreactive blood donors in the
study population shown in (Table 3).

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

Year el Ly Male Female
donors
2017 1317 1133 (86.02%) 184 (13.97%)
2016 1295 1159 (89.49%) 136 (10.50%)
2015 710 619 (87.18%) 91 (12.81%)
2014 687 613 (89.2%) 74 (10.77%)
2013 1084 965 (89.035) 119 (10.97%)
2012 1024 934 (91.22%) 90 (8.780%)
2011 754 701 (92.98%) 53 (7.02%)
2010 438 413 (94.3%) 25 (5.70%)
2009 702 645 (91.89%) 57 (8.11%)
2008 917 849 (92.59%) 68 (7.41%)
Total 8928 8031 (90%) 897 (10%)

Table 2: Prevalence of seroreactivity among voluntary blood donors in the study population.

Reactive for anti-HIV

No. of donors

2017 1317 02 (0.15%)
2016 1295 10 (0.77%)
2015 710 01 (0.14%)
2014 687 03 (0.30%)
2013 1084 18 (1.66%)
2012 1024 11 (1.07%)
2011 754 15 (1.98%)
2010 438 00 (0.0%)

2009 702 07 (0.99%)
2008 917 23 (2.50%)
Total 8928 90 (1.00%)

Reactive for HBsAg Reactive for anti-HCV
20 (1.52%) 5 (0.37%)

33 (2.55%) 6 (0.46%)

06 (0.84%) 0 (0.0%)

21 (3.05%) 3 (0.43%)

31 (2.86%) 18 (1.66%)

44 (4.3%) 9 (0.88%)

33 (4.37%) 11(1.45%)

08 (1.82%) 10 (2.3%)

14 (1.99%) 16 (2.3%)

55 (5.99%)
265 (3.00%)

17 (1.85%)
95 (1.06%)
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Table 3: Age wise distribution pattern of seroreactive blood donors in the study population.

Reactive for anti-HIV

Reactive for HBsAQ

Reactive for anti-HCV

Figure 1: Trends of HIV, HBV and HCV prevalence
over a decade.

The highest prevalence of hepatitis B (42.64%) and
Hepatitis C (51.57%) was noted within the age group 21-
30 years, while highest prevalence of HIV (40%) was
noted in the age group of 31-40 years. Sex distribution
pattern of seroreactive voluntary blood donors shown in
(Table 4). Females contributed 10% of voluntary
donation in our study and their total seroprevalence rate
was 4.67%. Prevalences of HIV, HBV and HCV were
more in males as compared to females.

Table 4: Distribution of seroreactive blood donors
according to the sex.

Reactive
for
anti-

Total
seroreac-

Reactive Reactive

for anti- for
HBsAg

Males 86 257 86 429

(8031)  (95.56%) (97%)  (90.52%) (95.33%)

HOV tivity

(Fgg;?les 4 (4.44%) 8(3.0%) 9(9.5%) 21 (4.67%)
Total

(8928) 5y 265 » 10
DISCUSSION

With over 93 million donations made every year
worldwide, blood transfusion continues to save millions
of lives each year and improve the life expectancy and
quality of life of patients suffering from life threatening

<20 9 (10%) 21 (7.92%) 3 (3.15%)
21-30 28 (31%) 113 (42.64%) 49 (51.57%)
31-40 36 (40%) 77 (29%) 18 (18.94%)
41-50 12 (13.33%) 44 (16.6%) 17 (17.9%)
51-60 5 (5.55%) 10 (3.77%) 8 (8.42%)
Total 90 265 95
conditions. At the same time, blood transfusion is an
7 important mode of transmission of infection to the
6 —‘ recipient.” In the present study, voluntary blood donors
5 shows male predominance (90%) which correlates with
\ Sachdeva et al (92%) and Inamdar et al (98.5%).>8 Bala
4 \ / et al stated that women experience up to 70% more
3 \ / deferrals from donation than men, because of higher
2 '—\'—Hq A\ frequencies of anemia, other health problems and of
1 / X v - adverse reactions.®
0 - - - - - \'\-"‘/\-" - A WHO report states that the viral dose of HIV
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 transmission through blood is so large that one HIV
——HIV —m—HBY HCV positive transfusion leads to death, on an average, after

two years in children and after three to five years in
adult.’® In our study, prevalence of HIV varies from 2.5%
to 0.15% showing declining trend over a decade. Similar
declining trend of HIV prevalence has been noted in
studies conducted by Sachdeva et al, Rawat et al, Giriyan
et al, and Inamdar et al in various regions of India shown
in (Table 5).511.128

HIV prevalence in India is estimated at 0.22% (0.16%-
0.30%) in 2017.1% The adult HIV prevalence at national
level has continued its steady decline from an estimated
peak of 0.38% in 2001-03 through 0.34% in 2007, 0.28%
in 2012 and 0.26% in 2015 to 0.22% in 2017. Among the
States/UTs, in 2017, Maharashtra has the highest
estimated number of PLHIV (3.30 Lakhs, 2.53-4.35)
followed by Andhra Pradesh (2.70 Lakh, 2.00-3.58),
Karnataka (2.47 Lakh, 1.91-3.23), Telangana (2.04 Lakh,
1.49-2.77), West Bengal (1.44 Lakh, 1.03-1.91), Tamil
Nadu (1.42 Lakh, 0.93-1.97), Uttar Pradesh (1.34 Lakh,
1.01-1.77) and Bihar (1.15 Lakh, 0.83-1.58).1%

India is at the intermediate endemic level of hepatitis B,
with hepatitis B surface antigen (HBsAg) prevalence
between 2% and 10% among the populations studied.®
The infectious risk of transmission of hepatitis B through
transfusion of a pine of blood declared negative to HBs
Ag was 9.89%+2.25% at a confidence level of 95%.%* In
our study, the prevalence of Hepatitis B was ranging from
6% to 1.52% showing a declining trend with few spikes
over a decade. Sachdeva et al and Ghosh et al, reported
declining trend in their study while Giriyan et al and
Rawat et al showed a plateau phase in HBV prevalence
shown in (Table 6).51>%211 Prevalence of Hepatitis B was
highest in the age group of 21-30yrs (42.64%) followed
by 31-40yrs (29%) in our study which is accordance with
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Inamdar et al.® In India, 89% of the cases of Hepatitis B from 1.85% to 0.37% showing a declining trend over a
occur among sexually active persons aged 20-49years. decade which is similar to findings by Sachdeva et al and

Ghosh et al shown in (Table 7).5% The seroprevalence
The estimated prevalence of HCV in India is 0.5%- rate of HCV among the blood donor population in India
1.5%.Y In our study, prevalence of Hepatitis C varies is 0.53105.1%.1®

Table 5: Comparison of HIV Prevalence among blood donors’ studies in India. (Various studies from North, South
and East India show declining prevalences of HIV).

Present study Sachdeva et al® Rawat et al*  Giriyanetal®>  Inamdar et al®
(2019) (2016) (2017) (2018) (2018)
Mumbai Chandigarh Delhi Hubballi Telangana

2017 0.15 - - - 0.1

2016 0.77 - - - 0

2015 0.14 - - 0.1 0.2

2014 0.30 0.03 0.25 0.24 -

2013 1.66 0.03 0.30 0.27 -

2012 1.07 0.05 0.29 0.47 -

2011 1.98 0.07 0.29 0.37 -

2010 0.0 0.17 0.29 0.6 -

2009 0.99 0.13 0.33 0.3 -

2008 2.5 0.34 0.53 0.4 -

Table 6: Comparison of HBsAg prevalence among blood donors’ studies in India (various studies from North,
South and East India show declining trend of prevalence of HBsAg with few deviations).

Present study  Sachdeva et al® Rawatet  Giriyan et al’?> Inamdar et al® Ghosh et
(2019) (2016) al** (2017) (2018) (2018) al®® (2018)
Mumbai Chandigarh Delhi Hubballi Telangana Assam
2017 1.52 - - - 0.5 -
2016 2.55 - - - 0.2 -
2015 0.84 - - 1.76 0.6 -
2014 3.05 0.33 1.60 1.9 - -
2013 2.86 0.41 1.45 2.0 - 0.71
2012 4.3 0.43 1.80 2.1 - 0.62
2011 4.3 0. 44 1.57 2.2 - 0.64
2010 1.82 0.57 1.63 2.26 - 0.86
2009 2 0.33 1.54 1.8 - 1.07
2008 6 0.95 1.71 1.56 - -

Table: 7 Comparison of HCV prevalence among blood denors’ studies in India (various studies from North, South
and East India show declining trend of prevalence of HCV).

Present Sachdeva et al® Rawatet  Giriyanetal*® Inamdar et al® Ghosh et
study (2019)  (2016) al'! (2017) (2018) (2018) al’s (2018)
Mumbai Chandigarh Delhi Hubballi Telangana Assam
2017 0.37 - - - 0.1 -
2016 0.46 - - - 0 -
2015 0.0 - - 0.17 0 -
2014 0.43 0.02 0.82 0.1 - -
2013 1.66 0.15 0.86 0.25 - 0.15
2012 0.88 0.05 0.80 0.37 - 0.13
2011 1.45 0.09 0.63 0.5 - 0.23
2010 2.3 0.42 0.67 0.3 - 0.33
2009 2.3 0.47 0.59 0.1 - 1.13
2008 1.85 0.34 0.69 0.1 - -
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In many developing countries, women do not come
forward for blood donation or for health camps due to
many socio-cultural inhibitions, ignorance and fear for
donating blood.™ Irrespective of the size of sample and
type of study population the prevalence of HIV, HBsAg
and HCV in females is significantly lower than males.
Similar finding was noted in our study.

Amongst the blood donors, seropositivity of HBV (6% to
1.52 %) was highest followed by HIV (2.5% to 0.15%)
then HCV (1.85% to 0.37%). Decreasing trends with low
prevalence observed in the study is an encouraging sign
supporting the growing awareness of these life-
threatening diseases.

All blood banks are empanelled by the government and
all authorized centers have been instructed to follow
blood safety guidelines as listed by the National Aids
Control Organization (NACO). Stricter control over the
quality of blood and its products has been done to ensure
that only non-reactive blood and blood components are
released for clinical use. The accurate estimation of
residual risk of transfusion transmissible infectious
diseases are essential for monitoring the safety of blood
supply and the evaluation of the potential effect of
screening tests and the risk reduction procedures under
implementation.

This study has several limitations. The ideal condition to
conduct a seroprevalence study is by taking sample of
general population. As blood donors are specifically
selected based on extensive questionnaire, strict selection
criteria and physical examination and only apparently
healthy individuals with lowest risk of TTIs were allowed
to donate blood, our study sample does not represent
general population. Further, the donor pool was
predominantly composed of male population. We
acknowledge the limitation of not using advanced
methods like NAAT (Nucleic Acid Amplification
Techniques) which are needed for detection of window
period in HIV due to non-availability in our blood bank.

CONCLUSION

Present study reveals that over a decade, trend analysis
for risks of TTIs has shown a decreasing trend.
Substantial risk of transfusion-transmissible infections is
still prevailing with the current blood transfusion services
in our community and ensuring primary prevention of
transfusion transmissible infections has a long way to go.
Improvements must be made in donor selection criteria
and screening for infectious diseases in order to provide a
safe blood supply. Blood can save lives; however, it also
carries the potential to transmit life-threatening
infections. Sensitive screening tests and a mandatory
quality assurance system are essential to maintain blood
safety. Transfusion safety begins with healthy donors.
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