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ABSTRACT

Blood safety is a challenging task in India, with a population of around 1.39 billion
and with A high prevalence rate of HIV (0.30%), HBV (2-4.2%) and HCV (0.5-
1.5%) in general population. TTI's pose a potential threat to safe blood transfusion
practices, and it is more challenging task. Nucleic acid testing (NAT) in blood donor
screening has been implemented in many developed countries to reduce the risk
of transfusion-transmitted viral infections (TTIs). It is a very sensitive and specific
test for detection of viral nucleic acids by shortening the window period, thereby
offering blood centers a much higher sensitivity for detecting viral infections and
reducing TT1. So NAT is highly beneficial in countries like India which has a
high incidence and prevalence of transfusion transmitted infections. But NAT is
restricted to a few blood banks in India since 2008 (less than 3%). NAT is expected
to identify many NAT yield cases which are not detected by other serological tests.
In this view as all our donors are undergoing NAT testing, so we want to project
our data to show the efficiency of this test at our Sakra world hospital.
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blood donor screening has been implemented
in many developed countries to reduce the
risk of transfusion-transmitted viral infections
(TTIs). It is a very sensitive and specific test for
detection of viral nucleic acids by shortening
the window period, thereby offering blood
centers a much higher sensitivity for detecting
viral infections and reducing TT1. So NAT
is highly beneficial in countries like India
which has a high incidence and prevalence of
transfusion transmitted infections. But NAT is
restricted to a few blood banks in India since
2008 (less than 3%). NAT is expected to identify
many NAT yield cases which are not detected
by other serological tests. In this view as all
our donors are undergoing NAT testing, so we
want to project our data to show the efficiency
of this test at our Sakra world hospital.

Nucleic acid testing (NAT)
Transfusion-transmitted infections (TTIs)

MATERIAL AND METHODS

A retrospective analysis study was conducted
in transfusion medicine department at (Sakra
world hospital) a tertiary care hospital in
Bangalore. The transfusion transmitted
infection (TTI) reactive units for over a period
of 53 months from August 2019 to December
2023 were analyzed. We perform thorough
screening for TTI'S at our center. A total
of 13,679 units were collected in this study
period. The donor’s blood units which we
collect are tested for HIV, HBV, and HCV by
enhanced chemiluminesense technology in
vitros ECI by using vitros immunodiagnostics
products and Individual donor nucleic acid
testing (ID - NAT). 4ml of sample collected in
serology tube is used for chemiluminesense
technology and 6ml of whole blood sample
is collected from donor sample pouch into
the EDTA vaccutainer for NAT study and the
samples are sent for testing under cold chain.
NAT screening is carried out within 1 day after
donation. We also perform malaria and VDRL
screening. We analyzed all the seropositive
reports obtained from vitros and by NAT we
calculated NAT yield for Hepatitis B, C and
HIV.

Inclusion criteria: All the donors who
underwent NAT testing from August 2019 to
December 2023.

Exclusion criteria: Nothing. As all the donors
were screened by NAT.

RESULTS

We screened 13,679 donors at Sakra world
hospital by enhanced chemiluminesense
technology and Individual donor nucleic acid
testing (ID - NAT) out of which 48 were reactive
for hepatitis B, 65 were reactive for HIV (we
consideritasreactiveifitshowsslightreactivity
or false positive) and 52 were reactive for HCV
by enhanced chemiluminesense technology. 39
were reactive for hepatitis B, 08 were reactive
for HIV and 02 was reactive for HCV by NAT.
NAT yield in our study comprised 0.04 per
cent (06/13,679) of the total samples tested
(between August 2019 to December 2023)
with a NAT yield rate of 1/2279. Hepatitis B
virus (HBV) contributed to 85 per cent of the
total NAT yields and (HIV) contributed to 15
per cent of the total NAT yields. 1 HBV NAT
yields was from chronic occult donors, HIV
NAT yield was healthy donor and remaining
four HBV positive donors were informed and
advised for complete evaluation. There was no
HCV NAT yield. The NAT yield of 6 in 13,679
donors in our study assumes more significance
when one considers the fact that single
donation is used for generating 3 components
that can be used by 3 recipients. Hence, in
effect the NAT yield becomes 3 times that is,
18 in 13,679. Saving 18 recipients from TTI out
of 13679 (0.13%) is indeed very significant
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DISCUSSION

Blood transfusion is a life saving measure in
many medical and surgical emergencies and
a source of transfusion transmitted infection
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(TTI).! TTI's (HIV, Hepatitis-B & Hepatitis-C)
are major public health concerns in developing
countries. They canbe transmitted parenterally,
vertically or through high risk sexual behaviors
among one of which is blood transfusion
which is a potential route of transmission of
these TTI's.? Therefore, a sensitive & stringent
screening of all blood donors should be done
to minimize the transmission of potentially
fatal infections.! In our 1.39 billion Indian
population there is high prevalence rate of HIV
(0.30%), HBV (2-4.2%) and HCV (0.5-1.5%) in
general population.

The traditional method for screening
blood donations, known as immunoassay
(or serology) testing is the mainstay for
screening blood donors. Immunoassays detect
antibodies to viruses or viral antigens. With
immunoassays; however, there is an interval
between the donor’s exposure to a virus until
antibodies against the virus are produced,
known as the “window period (WP).” It is
duringthisperiod therisk ofinfectionindonated
blood can be missed by the immunoassay
testing. These undetected WP infections
are responsible for most of the transfusion
transmission of these viruses. Nucleic acid
amplification testing (NAT) shortens this WP,
thereby offering blood centers a much higher
sensitivity for detecting viral infections.(4).
NAT was first introduced in Germany in 1997
and it was performed on pooled samples of 96
blood donations [Minipool NAT (MP-NAT)]
due to its limitations, testing each donation
individually (ID-NAT) started. It is more
effective. However, this has limitations of
higher cost.”

It is a molecular technique to detect viral
nucleic acids of HIV 1-2, HBV, and HCV at
a very low concentration in donor blood by
Nucleic acid amplification technology.® The
primary benefit of NAT is the ability to reduce
residual risk of infectious WP donations.” It is
an advanced technique which has reduced the
window period of TTT'S drastically. HBV to 59
to 25-30 days, HCV to 70 to 12 days and HIV
22 to 11 days.®

Its efficacy in improving the safety of blood
supply is expected to be higher in countries
with intermediate/high endemicity, where
anti-HBc antibody screening cannot be
routinely performed. Good results were shown
in countries like Italy, Canada, Germany and
South Africa 5,9, 10, 11.

Many blood bank centers in our country
started this testing since 1990 and reduced
TTT'S to a large extant. As one unit is separated
into 3 components, detecting one case will
reduces risk for 3 recipients.

According to Chigurupathi et al, out of 15000
donations, the NAT yield was 1 in 2000."2

According to Tikula et al a study done
in North India detected total 156 NAT
yield donations among 35,722 seronegative
donations. Out of which the NAT yield rate
in this donor population for HBV was 1:627;
HCV was 1:1051 and HIV at 1:17,861.2°

A study was conducted recently in New
Delhi after screening their donors by NAT
testing, with a combined yield of 1 in 610
donations.”* Makroo et al. where a total of
12,224 samples, they observed eight NAT yield
cases (0.06% i.e., 1:1528).° In another study
conducted in north India, 18,354 donors were
tested by both ID-NAT and fourth generation
enzyme-linked immunosorbent assay (ELISA),
7 were found to be NAT-positive but ELISA-
negative (NAT yield) for HBV and HCV.
The prevalence of NAT vyield cases among
routine donors was 1 in 2622 donations tested
(0.038%)." According to a study from the
western part of India combined NAT yield
(NAT reactive/seronegative) for HIV, HCV
and HBV was 0.034% (1 in 2972 donations)
which is high when compared to studies from
developed countries."”

In a pilot study of 18 months from China,
ID-NAT was compared with enzyme
immunoassays. It was observed that HBV
gield rate in their population is 1:1056 for

lood donations.™

Hence the decision of starting NAT should
be considered, when basic quality assured
blood transfusion system is already in place
such as volunteer %ase for blood donation,
provision of donor self-deferral, donor
notification and counseling along with guality
assured sensitive serological methods for
testing TTIs.”? NAT yield is many studies are
correlating to our study.

CONCLUSION

Introduction of NAT has helped in reducing
window period donation thus making a
significant contribution towards ensuring safe
blood transfusion and restoring confidence
in blood safety. After comparing with many
studies NAT yield is high in our country due
to high prevalence of TTI'S, so it is important
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to implement NAT as an additional layer of
blood safety. Similar to our study (1/2279)
many were consistent in saying that NAT yield
is significant especially in HBSAg. Despite
certain limitations and cost constraints the
importance of NAT testing in blood banking
cannot be overlooked. Finally we can conclude
saying NAT technology has revolutionized the
ability of blood banks to efficiently test and
provide safety blood transfusion to society to
good extant.
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