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ABSTRACT

Background: Transfusion transmissible infections (TTIs) are one of the major adverse effects of blood transfusion. Serological testing can reduce,
but not eliminate the occurrences of TTIs. Study of TTIs amongst blood donors could help to find safe blood for the patients.

Aims: This study was conducted to evaluate the prevalence of markers of Hepatitis B virus (HBV), Hepatitis C virus (HCV), Human
Immunodeficiency Virus (HIV), Syphilis and Malaria among Voluntary Blood Donors and Replacement Blood Donors in a tertiary care centre.
Materials and Methods: A retrospective study was conducted at The State of the art Model blood bank, Pt. Jawaharlal Nehru Memorial Medical
College (JNMMC) and Dr. B. R. Ambedkar Memorial Hospital, Raipur, Chhattisgarh. This study included all the blood donors both from in-
hospital donations and outdoor camps donations (including Voluntary and Replacement donors) from January 2011 to December 2018. Enzyme-
linked immunosorbent assay (ELISA) test was done for screening of HBV, HCV and HIV; Rapid Plasma Reagin (RPR) test was done for syphilis
and Card Test for Malaria Antigen.

Results: A total of 1,08,577 donors were screened over a period of eight years. The seroprevalence of HIV, HBV, HCV, syphilis and malaria was
found to be 0.12%, 0.77%, 0.04%, 0.22% and 0.03% respectively. Overall seroprevalence of reactive TTIs was 1.19%, which was maximum in the
year 2013 (2.28%) after that there was a gradual decrease in the prevalence rate of TTIs in blood donors over the years. Infections were more
common among Replacement Donors as compared to Voluntary Donors.

Conclusion: The increase in public awareness regarding Voluntary blood donation, meticulous donor screening, counselling and use of highly
sensitive tests can help in reducing the risk of TTIs. Prevalence of HIV infection is decreasing in the blood donors. The HBV infection still remains
amenace to be tackled. HCV, Syphilis and malaria maintain a low rate of positivity. Methods to ensure a safe blood supply should be encouraged.
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INTRODUCTION:

Blood transfusion is an integral part of medical management.
Adequate, safe and timely given transfusion save millions of life;
however, unsafe transfusion leads to many life-threatening
complications and increases the possibility of transfusion-transmitted
infections (TTIs). " Unsafe transfusions are costly from both human
and economic points of view and lead to high morbidity and
mortality.”” Most common TTIs are Human Immunodeficiency Virus
(HIV), Hepatitis B virus (HBV), Hepatitis C virus (HCV), Syphilis and
Malaria. An effective donor screening protocol for donor selection,
proper counselling of donors, sensitive screening tests and effective
discarding techniques for reactive units can ensure a reduction in the
risk of acquiring TTIs." There is always chance of false-negative result
due to limitation of kits used and “window period” of the infection.
Every transfusion is a potential risk factor. Minimizing its use and
taking donation from low risk population for TTIs are some of the
modalities used for reduction of adverse events associated with blood
transfusions. The present study was conducted to estimate and
compare the seroprevalence of TTIs amongst VDs and RDs during 8-
years period (2011-2018).

MATERIALSAND METHODS:
This retrospective study was carried out over a period of 8-years from

January 2011 to December 2018. These included in-hospital donations
as well as outdoor camps donations, including Voluntary as well as
Replacement Donors. In this 8-year period, 1,08,577 donations were
tested. Donor selection was based on detailed past and present history;
examination was done according to the criteria from National Blood
Transfusion Council (NBTC). A donor consent form including history
of previous hospitalization, surgery, jaundice, fever, vaccination, dog
bite, blood transfusion, occupation, high risk behaviour, tattoo marks,
etc were obtained to eliminate risky donors. All blood donors' samples
were screened for HIV, hepatitis B surface antigen (HBsAg), HCV,
Syphilis and Malaria. HIV, HBsAg, HCV tests were done by third
generation ELISA kits. Syphilis was diagnosed by performing the
Rapid Plasma Reagin (RPR) test. Malaria testing was done by Malaria
Antigen Card test.

RESULTS:

1,08,577 healthy blood donors were tested over a period of 8 years from
2011 to 2018 for HIV, HBsAg, HCV, Syphilis and Malaria. Majority of
the blood donors 1,02,505 (94.4%) were males and the remaining 6,072
(5.6%) were females. Out of which 63,525 (58.5%) were Replacement
Donors and 45052 (49.5%) were Voluntary Donors. Their ages ranged
from 18 to 60 years. Out of 1,08,577 donors, 1,297 (Prevalence: 1.19%)
donors were found to be positive for one of the TTIs.

Table 1: Year wise distribution of blood donors; seropositive cases and prevalence of TTIs

Year| Total HIV HCV HBsAg VDRL MP Total reactive cases
number and prevalence
of blood[ " No. of [Prevalence| No. of |Prevalence| No. of |Prevalence| No. of |Prevalence| No. of |Prevalence| No. of | Prevalence
donors | pogitive Positive Positive Positive Positive Positive

2011| 10468 31 0.29% 8 0.07% 98 0.93% 4 0.03% 11 0.10% 152 1.45%
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2012 10469 16 0.15% 4 0.03% 116 1.10% 7 0.06% 2 0.01% 145 1.38%
2013| 11150 18 0.16% 3 0.02% 113 1.03% 118 1.05% 3 0.02% 255 2.28%
2014| 11661 9 0.07% 9 0.07% 120 1.03% 33 0.03% 1 0.01% 172 1.47%
2015| 13478 18 0.13% 6 0.04% 95 0.70% 7 0.05% 6 0.04% 132 0.98%
2016( 16127 14 0.08% 7 0.04% 107 0.66% 44 0.03% 1 0.01% 173 1.07%
2017| 17286 20 0.11% 5 0.02% 102 0.59% 20 0.11% 5 0.02% 152 0.88%
2018| 17938 8 0.04% 6 0.03% 90 0.50% 10 0.05% 2 0.01% 116 0.65%
Total| 108577 | 134 0.12% 48 0.04% 841 0.77% 243 0.22% 31 0.03% 1297 1.19%

Table-1 shows donors and their seroprevalence of TTIs in different
years. The overall seroprevalence for HIV, HBsAg, HCV, Syphilis and
Malaria was 0.12%, 0.77%, 0.04%, 0.22% and 0.03% respectively.

Maximum Number of Positive cases (n=1282; 98.8%) were from male
donors and remaining only 15 (1.2%) positive cases were from female
donors (Table 2).

Table 2: Gender wise distribution of blood donors; seropositive cases and prevalence of TTIs

Year | Total HIV HCV HBsAg VDRL MP Total No.[Prevalence
b f
(I)lfu 11;1102:1 No.. pf Prevalence No'. pf Prevalence NO.' _of Prevalence No'. pf Prevalence No'. gf Prevalence Posoitive
donors |Positive Positive Positive Positive Positive cases
cases cases cases cases cases
Total |102505| 131 0.13% 48 0.05% 837 0.82% 235 0.23% 31 0.03% 1282 1.25%
Male (98.84%)
Total | 6072 3 0.05% 0 0 4 0.07% 8 0.13% 0 0.00% 15 0.25%
Female (1.16%)
Total |108577| 134 0.12% 48 0.04% 841 0.77% 243 0.22% 31 0.03% 1297 1.19%
Further subdivision amongst Voluntary Donors and Replacement Donors were shown in Table 3 and 4.
Table 3: Distribution of TTIs among blood donors according to their type of donation.
Year| Total HIV HCV HBsAg VDRL MP Total No.|Prevalence
number of No. of [Prevalence| No. of [Prevalence| No.of [Prevalence| No. of |Prevalence| No. of |Prevalence] O.f.
blood Positi " o o i Positive
ositive Positive Positive Positive Positive|
donors cases
cases cases cases cases cases
Total| 63525 93 0.15% 39 0.06% 598 0.94% 180 0.28% 22 0.30% 932 1.46%
RD (71.86%)
Total| 45052 41 0.09% 9 0.02% 243 0.54% 63 0.14% 9 0.02% 365 0.81%
VD (28.14%)
Total| 108577 134 0.12% 48 0.04% 841 0.77% 243 0.22% 31 0.03% 1297 1.19%
Table 4: Year wise distribution of TTIs among blood donor according to their type of donation.
Year Total number of Replacement Donor | Voluntary Donor Reactive RD Reactive VD Total Reactive cases
blood donors
2011 10468 4526 5942 101 (66.45%) 51 (33.55%) 152
2012 10469 5850 4619 83 (57.24%) 62 (42.76%) 145
2013 11150 6419 4731 185 (72.55%) 70 (27.45%) 255
2014 11661 7137 4524 123 (71.51%) 49 (28.49%) 172
2015 13478 9157 4321 106 (80.3%) 26 (19.7%) 132
2016 16127 8597 7530 112 (64.74%) 61 (35.26%) 173
2017 17286 10297 6989 117 (79.97%) 35(23.03%) 152
2018 17938 11542 6396 105 (90.52%) 11 (9.48%) 116
Total 108577 63525 45052 932 (71.86%) 365 (28.14%) 1297

Positive cases were more common among Replacement Donors
(n=932; prevalence - 1.46%) compared to Voluntary Donors (n=365;
prevalence — 0.81%). Amongst donors, HBV (n=841; prevalence-
0.77%) turned out to be the most prevalent TTI. The seropositivity for
HIV has decreased overall in both Voluntary Donors and Replacement
Donors over the study period. The seroprevalence of HBV, HCV and
syphilis were maximum in the year 2013 (2.28%) after that there was a
gradual decrease of TTIs in blood donors over the years. Malaria was
found to be the least prevalent TTI during the study period.

DISCUSSION:

Blood transfusion is a life-saving integral remedy in current medical
practices along with it also carries contemporary risk of transmitting
dreadful TTIs like HIV, Hepatitis B and C.” Donor selection is the
most important steps in improving the safety of blood and blood
products. Knowledge and awareness regarding the reasons of donor
deferral is important to avoid the loss of the potential donor.

In our study, total number of donation in last eight years (January 2011
to December 2018) was 1,08,577, out of which were 1,02,505 (94.4%)
were male and 6,078 (5.6%) were females. Majority of the donors

belonged to the age group of 18-60 yrs. The result of female donors
were comparable with other studies of Giri PA et al. (4.72%), Petal PJ
(7%), Pallavi et al. (2%), Jain and Gupta (2%), Fernandes et al. (3%),
Pahuja et al. (3%) and Arora et al. (4%)."""In our study (Table 2), only
15 cases (1.16%) of female donors were positive for various TTIs
while there were 1,282 (98.84%) positive cases among male.
Participation of female blood donors should be encouraged to carry
forward this trend and help to ensure safe blood for patients.

Replacement Donations were 63,525 (58.5%) while Voluntary
Donations were only 45,052 (28.14%) in the present study.
Replacement Donors are more likely to be one time donors and various
study documented high prevalence of TTIs in this group””'” same as in
our study where 932 (71.86%) cases of replacement donors were
positive for various TTIs while only 365 cases (28.14%) of voluntary
donors were positive for TTIs (Table 3 and 4).

The seroprevalence of the HIV, HBV, HCV, syphilis and malaria were
0.12%, 0.77%, 0.04%, 0.22% and 0.03%, respectively which is
comparable with other studies such as Bharti et al.,"” Patel et al'”,
Sushama et al.,""" Mandal et al.,"” Bhawani et al.,"*' Rawat et al."” as

shown in Table 5.
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Table 5: Comparison of transfusion transmitted infections prevalence rate with other studies

Author Year Place Group Total HIV HBsAg |HCV Syphilis |Malaria |Total
Donation Prevelance

Bharti etal |2005 - 2017 |Yavatmal RD and VD|111462  [0.46% [1.27% |0.06% |0.12% [0.00%  [1.90%
Patel et al 2007-2013 |Gandhinagar, Gujarat|RD and VD|15368 0.14% 10.38%  [0.06%  [0.14%  [0.00%  |0.72%
Sushama et al[2007-2011 [Mumbai RD and VD|76653 0.26% [|1.30%  [0.25%  [0.28% |NA 2.10%
Mandal et al |2010-2012 |Darjeeling RD and VD|28,364 0.42%  |1.24%  [0.62%  [0.65% |<0.01% |2.93%
Bhawani et al |[2004-2009 |Amalapuram, AP, RD and VD|[8067 039% [|1.41% [0.84% [0.08% |NA 2.74%
Rawat etal  |2008-2014 |Delhi RD and VD|220482  [0.32%  [1.61% |0.73% |1.62% [0.06%  [4.36%
Matee etal  [2004-2005 | Tanzania RD and VD|[1559 3.80% 18.80% 1.50% 14.70% |NA 15.90%
Tarufietal  |2008 Italy Refugee  |529 1.50%  8.30%  [4.50% [1.50% |NA 12.29%
Tessema et al |2003-2007 |Ethiopia RD and VD|6361 3.80% [4.70% [0.70%  [1.30% |NA 9.50%
Kapseetal |2011-2018 |Our Study RD and VD|[108577  0.12%  [0.77%  |0.04%  ]0.22% [0.03%  [1.19%

However, this seroprevalence rate is lower than studies done by Matee
etal.,'”” Tafurietal.,"" Tessema etal."”as shown in Table 5.

CONCLUSION:

As the present study has been done for longer duration i.e 8 years, this
will help to better understand the trend as compared to other studies
which are done for shorter durations. This study also highlights that
blood transfusion is one of the major modes to contract HIV, HBV,
HCV and syphilis. HBV is the most and malaria the least common TTI
found among blood donors. Though Replacement Donors
overwhelmingly predominate the donor subpopulation in the modern
world. Blood donations from Voluntary Donors are safer than
Replacement Donors. The Voluntary Donor strength intimately
correlates with the number of blood camps. Due to multidimensional
approach by blood bank, nongovernment organizations and
government support through NACO, Voluntary Donations are
increasing year by year. Decreased reliance on Replacement Donors
helps to show reducing trend for prevalence of TTIs. Steps should be
taken to encourage more Voluntary Donors to provide safe blood to the
patients.
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