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Background: Although blood transfusion is a life-saving modality, it is associated with certain
infectious and non infectious risks, Transfusion Transmitted Infections (TTI) are quite hazardous
among them. Transfusion-transmissible infectious agents such as human immunodeficiency virus
(HIV), hepatitis B virus (HBV), hepatitis C virus (HCV) Syphilis and Malaria are among the
greatest threats to blood safety for the recipient. To assess the magnitude of disease transmission and
for its prevention and control, the study of its seroprevalence is important. Method: This prospective
study was done in Blood donors in Blood Bank, Dept. of IHTM, SMS Medical college & Hospital
Jaipur, which is the largest tertiary Health center in Rajasthan. Study aimed to determine the
seroprevalence of HIV, HBV, HCV Syphilis and Malaria infections among blood donors in study
centre. Study was done on 15173 Blood donors who met the standard criteria for donor fitness were
screened for HIV, HBS, HCV, Syphilis and Malaria, from July 2017 to June 2018 (1 year).Results:
Out of 15173 units collected, 237 (1.56%) units had seropositivity for HBsAg/, p24 Ag. & anti-HIV
Ab/ anti-HCV Ab/ anti-Treponemal Ab, 1 unit revealed co infection infections with HIV-HBV.
Seropositivity rates of HIV, HBsAg, HCV, Syphilis were 0.085%,1.25%,0.07%,0.15% respectively,
no donor was found positive for Malaria among study population. Seroprevalence of TTI was more
in replacement donors (1.15%) in comparison to voluntary donors (0.40%). Most common age
group of blood donors (68.7%) was 18-30 years. Conclusion: Even with the implementation of
effective preventive strategies, there is significant risk of transmission of infectious agents in India.
Efforts to ensure an adequate and safe blood supply should include proper screening and striving for
optimal use of blood and its products.

Copyright © Ashok Pal ef al, 2019, this is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is

properly cited.

INTRODUCTION

e Retroviruses: HIV1, HIV2 HTLV I, HTLV II
e Parvovirus B19 (Human Erythrovirus)

Blood transfusion is an integral and life-saving modality
imparted to the patients during various surgeries, in certain
medical conditions like anaemia, thalassemia, renal pathologies
etc. After the starting of the blood transfusion scientifically in
the early 1940s, various transfusion related problems like
Transfusion Transmitted Infections (TTIs) have been
associated with blood transfusion. Transfusion Transmitted
Infections was first noted in late 1940s"".It has been calculated
that for every unit of blood transfused, there is 1% chance for
transfusion associated problems including transfusion

transmitted diseases'®.

. . . . . . 3
Transfusion transmissible infections include”

Viruses
e Hepatitisviruses: A, B, C, D and E
e Herpes viruses:(EBV, CMV, HHVS)

*Corresponding author: Ashok Pal

e West Nile fever virus (WNV), Ebola virus, Zika virus

Parasite

Malaria (P.vivex, P.falciparum, P. malariae , P.ovale)
Chagas’ disease (Trypanosomacruzi)

Nantucketfever ( Babesiamicroti)

Toxoplasmosis (rare, Toxoplasma gondii)
Leishmaniasis (rare, Leishmaniadonovani)

Bacteria

o Syphilis (Treponemapallidum)
o Brucellosis ( Brucella)

Prions: Variant Creutzfelt-Jakob disease (vCID)
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Transmission of infections still occurs because of the inability
to detect the disease in the pre-seroconversion or “Window”
phase of the infection, Immunological variant viruses, Immuno
silent carriers and Laboratory testing errors”. The prevalence
of the transfusion transmitted infections, among blood donors
allows for assessment of epidemiology of these infections in

the community®.

Globally, approximately 35 million people are living with HIV.
Yearly, worldwide infection rate of HIV through blood
transfusion alone range from 80,000 to 160,000. It has been
estimated that over 350 million individuals worldwide are
chronically infected with HBV, resulting in about 620,000
deaths per year. The World Health organization (WHO)
estimates that 3% (170 million) of the world’s population is
chronically infected with HCV®. Total number of people
living with HIV (PLHIV) in India is estimated at 21.17 lakhs in
2015. Whereas National adult (15-49 years) HIV prevalence is

estimated at 0.26% (0.22%-0.32%)""India has 43 million
HBYV positive and 15 million HCV positive persons. WHO has
placed India in the intermediate zone of prevalence of hepatitis
B (2-7%)®.The risk of transfusion transmission of these
viruses may be alarming due to high seroprevalence of HIV,
anti-HCV, and HBsAg among blood donors.

In this paper we report the trend in the detected sero prevalence
of human immunodeficiency virus (HIV), hepatitis B (HBV),
hepatitis C (HCV), syphilis and malaria over a period of 1 year
at SMS medical college and hospital.

MATERIAL AND METHODS

The present study was done from 1% July 2017 to June 2018
(1yr.) in Blood bank, Department of Immunohaematology and
Blood Transfusion. Total of 15173 apparently healthy adult
donors were screened for TTIs during the study period. Healthy
voluntary and replacement blood donors who were fit to donate
blood according to standard blood donor selection criteria (as
per NACO & WHO guidelines), were included. The serum was
tested for HIV infection by 4" generation ELISA technique,
HBsAg and HCV infection by 3™ gen. ELISA, RPR test was
used for syphilis and malaria antigen card used for malaria
infection.

OBSERVATION AND RESULTS

Blood donors belonged to age group ranging from 18 to 60
years. Maximum donors were in 18-30 (68.7 %) and minimum
donors belonged to >50 year age group (1.04%). Mean age of
donors was 28.73 +7.44 years.

Out of total 15173 donations, 15060 were Male (99.25%)

donors and 113 (0.74%) were Female donors. 68.62%
(10412/15173) donors were Replacement donors and 31.37%
(4761/15173) donors belonged to Voluntary blood donor
category.

Overall seroprevalence of TTI in study population was
1.56%.0ut of total study population 13 donors were found
seroreactive for HIV,190 donors were seroreactive for HBsAg,
11 donors were seroreactive for Hepatitis C virus, 23 donors
were found reactive for syphilis with percentage prevalence of
HIV, HBsAg, HCV, Syphilis 0.085%, 1.25%, 0.07%, 0.15%
respectively. No donor among study population was found

positive for Malaria.74.53% donors were residing in urban area
at the time of donation while 3864 (25.46%) donors had their
residence in rural area.Maximum 35.03% donors were of B
group followed by O group (32.4%), A group (23.06%) and
AB group (9.46%). Prevalence of blood group in our study
population was B>O>A>AB. 92.23% donors were Rh D
positive and 7.77 % donors were Rh D negative.

Seroprevalence of TTI among replacement donors was 1.15%
while in voluntary donors it was 0.40% The difference of
seroprevalence among replacement and voluntary donors was
statistically not significant (P=0.531). Among replacement
donors maximum seroreactivity of HIV (0.28%) was seen in
31-40 year age group While in voluntary donors it was
maximum (0.06%) seen in 18-30 year age group. In
replacement donors maximum seroreactivity for
HBsAg(1.23%) was seen in 18-30 year age group, whereas in
voluntary donors it was maximum (2.1%) in51-60 years.
Seroreactivity for HCV Among replacement donors maximum
(0.15%) was seen in 41-50 year age group While in voluntary
donors maximum seroreactivity (0.09%) was seen in 18-30
years. Seroreactivity for syphilis among replacement donors
maximum (4.54%) was seen in 51-60 years age group.While in
voluntary donors maximum seroreactivity (0.46%) was seen in
41-50 years.

Seroprevalence of overall TTI in rural area was reported 1.78%
(69/3864), in comparison to urban area where seroprevalence
was 1.48% (168/11309). Whereas seroprevalance of HCV was
more in urban area (no donor was found seroreactive belonging
to rural area). But the difference is not significant statistically
(P=0.230)

SEROPREVALENCE OF TTI
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DISCUSSION

The discovery of Transfusion-Transmissible Infections has
heralded a new era in blood transfusion practice worldwide
with emphasis on safety and protection of human life. Human
immunodeficiency virus (HIV), hepatitis B virus (HBV) and
hepatitis C virus (HCV) are of great concern because of their
prolonged viremia and carrier or latent state. They also cause
fatal, chronic and life-threatening disorders®. The risk of TTI
has declined dramatically in high income nations over the past
two decades. But the same may not hold good for the
developing countries. The national policy for blood transfusion
services in our country is of recent origin and the transfusion
services are hospital based and fragmented '”.
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Table 1 Profile of seropositive blood donors

Characteristics No. of units (%) HIV HBsAg HCV Syphilis
1830 10436(68.7) 06(0.05%)  123(1.17%) 03(0.07%) 09(0.08%)
Ace Grou 31-40 3514(23.1) 07(0.19%) 58(1.65%) 02(0.05%) 08(0.22%)
& P 41-50 1065(7.01) 0(0) 07(0.65%) 01(0.09%) 03(0.28%)
51-60 158(1.04) 0(0) 02(1.26%) 0(0) 03(1.89%)
Male 15060 (99.2%) 13(0.08%)  189(1.25%) 13(0.08%) 22(0.14%)
Gender Female 113(0.74%) 0(0) 01(0.8%) 0(0) 01(0.8%)
. . . 0
Typeof  Replacement 10412 (68.6) 1100.07%)  143(0.94%) 08(0.05%) 14(0.09%)
donation Voluntary 4761(31.3) 02(0.01%)  47(0.30%) 03(0.01%) 09(0.05%)
A 3500(23.6) 03(0.08%)  41(1.17%) 02(0.06%) 02(0.06%)
Blood B 5318(35.04) 5(0.09%) 71(1.34%) 04(0.08%) 12(0.23%)
groups 0 4918(32.41) 04(0.08%) 58(1.18%) 05(0.10%) 06(0.12%)
AB 1437(9.47 01(0.07% 20(1.39% 0(0 03(0.21%
Rural/ Rural 3864225.4; 0450.10%3 5921.52%(3 020; 0620.15‘%(3
Urban Urban 11309(74.5) 09(0.07%)  131(1.15%) 11(0.09%) 17(0.15%)

Table 2 Seroprevalence of TTI according to Age distribution in
Replacement and Voluntary donors

Age group 18-30yrs 31-40yrs 41-50yrs 51-60yrs
Total 7213 2499 634 66
Replacement HIV 04(0.05%)  07(0.28%) 0 0
Donors HBsAg  89(1.23%) 50(2%) 04(0.63%) 0
HCV  05(0.06%) 02(0.08%) 01(0.15%) 0

Syphilis  06(0.08%) 04(0.16%) 01(0.15%) 03(4.54%)
Total 3223 1015 431 92
HIV 02(0.06%) 0 0 0

Voluntary HBsAg 34(1.05%) 08(0.78%) 03(0.69%)  02(2.1%)
Donors HCV  03(0.09%) 0 0 0
Syphilis  03(0.09%) 04(0.39%) 02(0.46%) 0

In current study replacement donors (68.62%) were more as
compared to voluntary donors (31.37%).Which is comparable
with most of the similar studies in India where percentage of
replacement donors was more than the voluntary donors.
Prevalence of replacement and voluntary donors In Gupta R et
al'V is 60.2%, and 39.7%,In Makroo RN et al'? 96.9% and
3.06% and in Chowdhury FS et al “® 79.1%and 20.8%
respectively. Cause of less voluntary donations may be lack of
awareness and presence of social and cultural taboos in the
society. Certain studies like Sethi B et al®, no. of voluntary
donors (50.5%) were slight more or equal to Replacement
donors (49.9)%. In other studies Rawat A et al'® and Sharma
DC et al"no. of voluntary donors were more than replacement
donors that was (74.17%) and (25.83%), (65.3%) and (34.7%)
respectively.

Better response towards blood donation in the present study
was seen in the younger age group i.e. (68.7%) in 18-30 years,
followed by (23.1%) in 31-40 years which is similar to that
observed in the study of Thakral et al’®.It is also comparable
with study by Sethi B et al” where majority of donors
(41.12%) were from age group of 18-25 years. Thereafter, the
contribution towards blood donation decreased with increase in
age in both voluntary as well as replacement donors; the donors
beyond 50 years contributing the least. This might be due to the
fact that large numbers of elderly age group donors were
rejected due to their lower health standards. Females made a
very small section of the present study, only 113 (0.74%)
female donors contributed in present study out of which 99
females donors (87.6%) were voluntary and 14 (12.3%) were
replacement donors. The prevalence of female donors in
current study (0.74%) is comparable to Makroo RN et al'?,
Dobariya GH et al'”where prevalence of female donors was
around 4.14%and 2.84% respectively.

Since more males qualified following the criteria of fitness and
a higher proportion of males came for voluntary donations,
especially in camps. During donor screening deferral rate of
females was higher than male because of anaemia, deferral
during menstruation and other fitness issues like lactation etc.

Overall seroprevalence of TTI in study population reported was
1.56%.Seroprevalence of HIV, HBsAg, HCV, Syphilis was
0.085%,1.25%,0.07%, 0.15% respectively. Prevalence of
infections (HIV, HBsAg, HCV, Syphilis) in present study
among replacement donors were 0.07%, 0.94%, 0.05%, 0.09%
respectively while in that of voluntary donors were 0.013%,
0.30%, 0.19% ,0.059% respectively but this difference is
statistically not significant (P=0.531).Studies like Makroo RN
et al'?, Jain R et al"®have shown high seropositivity rates of
TTI in replacement donors compared to voluntary donors, a
similar finding was noted in present study. The risk of having
TTIs in the replacement donors was 2 to 2.5 times more when
compared with the voluntary donors. This emphasizes the
importance of repeat, non- remunerated, regular voluntary
donations. The discrepancy of TTI seropositivity in
replacement/relative versus voluntary donors in various studies
including present study may be due to the large number of
replacement/ relative donors compared to the voluntary donors.
Lack of knowledge about TTI probably accounted for high
infection in replacement blood donors.

In the present study seropositivity of HIV was reported in
0.085% donors, which is comparable to other studies from
India those reported lower or almost similar prevalence of
present study like Dobariya GH et al'”, Giri PA et al!”
0.081%, 0.07% respectively. While Sastry JM et al ®*, Sethi B
et al®, Makroo RN et al'?, Leena MS et al®", Sundramurthy
et al® reported higher prevalence rate of HIV among blood
donors than current study that was 0.28%, 0.19%,0.24%,
0.27%, 0.13% respectively. All the HIV seropositive donors
were males and no female donor was found to be HIV
seropositive, with males constituting 0.10% (11/10412) and
0.04% (2/4761) respectively in replacement and voluntary
groups.

Geographically urban area constituting 0.07% (9/11309) and
rural area constituting 0.10% seroreactive donors for HIV
(4/3864) in current study. Difference of HIV seropositivity in
rural verses urban was not found to be significant statistically
(P =0.230)

Seroprevalence of hepatitis B in present study noted was 1.25%
which is higher than certain previous studies done in various
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regions in India like Dobariya GH et al'”, Sastry JM et al*?,
Sethi B et al”, Makroo RN et al'®, Giri PA et al'”, and
Sundaramurthyet al*?where seroprevalence of Hepatitis B was
reported  0.98%, 1.23%, 0.63%,1.18%, 1.09%, 0.42%
respectively. Whereas Seroprevalence of Hepatitis B in current
study was lower than certain studies which have been done in
various regions in country like Bommanahalli B.et al®®,
Chandra T. et al®’, Chandekar SA®? et al where prevalence
rate was 2.12%,1.96%1.30% respectively. The prevalence of
Hepatitis B varies from country to country and even in different
regions of our country, and may depend upon a complex mix of
behavioural, environmental, and host factors. In India, the
highest prevalence has been reported among the aborigines of
Andaman as well as from Arunachal Pradesh ®®. There was
only one HBsAg reactive female in entire study which
belonged to replacement group, no female was found reactive
in voluntary group in any age group.While comparing
HBsAgseropositivity with geographical area, urban area
constituting 1.15% (131/11309) and rural area constituting
1.52% (59/3864) seroreactive donors. Difference of
HBsAgseropositivity in rural verses urban area was not found
to be significant statistically (P =0.230).

CONCLUSION

Blood transfusion is becoming a leading risk factor for spread
of these above mentioned infections thus showing need and
importance of screening of these infections in blood donors.
Though the risks of infections associated with blood
transfusions are declining, a lot is still to be done to improve
access and accountability of the health services. Achievements
of these goals are only possible through greater awareness,
motivation to participate and supplying the laboratories with
advanced and affordable technologies. Effort should be made
to achieve 100% voluntary blood donation as they have very
low prevalence of TTI and for this, donor motivation and
education is advised. Extensive pre-donation counselling
should be done to provoke self deferral of donors along with
donor education. More sensitive and more specific Nucleic
Acid Testing (NAT) based screening systems for TTIs should
be introduced in blood bank to screen donors. Education of
public at large scale is necessary to increase the general
awareness towards TTIs. By minimizing irrational or
inappropriate use of blood and blood products, risk of TTI can
be minimized to an extent.

Comparison of Prevalence of TTI in Various Studies in India

Study/year Study Region Total TTI HIV HBsAg HCV Syphils
Chandekar SAet al** (2017) Mumbai 2.09% 0.26% 1.30% 0.25% 0.28%
Sundaramurthyet al*2(2016) Tamilnadu 1.12% 0.13% 0.42% 0.56% -
Dobariya GH et al'’(2016) Gujrat 1.34% 0.081%  0.98% 0.09% 0.16%

Makroo RN et al'? (2014) Delhi 2.09% 0.24% 1.18% 0.43% 0.23%

Sethi B et al’ (2014) Uttarakhand 1.05% 0.19% 0.63% 0.20% 0.02%
Bommanahalli,Bet al*>(2014) Karnataka - 2.12% 0.1% -
Sastry JM et al’’(2014) Pune 1.92% 0.28% 1.23% 0.41% -

Giri PA et al'’ (2012) Maharashtra 1.97% 0.07% 1.09% 0.74% 0.07%

Leena MS et al*'(2012) South India 1.35% 0.27% 0.71% 0.14% 0.1%

Chandra T. et al**2009 Lucknow 3.05% 0.23% 1.96% 0.85% 0.01%

Present study Jaipur 1.56% 0.08% 1.25% 0.07% 0.15%
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