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Abstract

Introduction: Transfusion transmitted infections (TTI) are major risk factors for blood transfusion. To increase
the blood safety IDNAT has been introduced along with compulsory donor screening tests in all NACO
assisted blood banks by Government of Karnataka and KSAPS from Dec. 2011. To evaluate the safety benefits
of introducing IDNAT and to estimate the seroprevalence of infectious markers TTI and their yearly trends
among blood donors, a retrospective studywas conducted at Blood bank of  Hassan Institute of Medical
sciences, Hassan, Karnataka. Materials and Methods: Blood bank records were reviewed retrospectively from
January  2013 to December 2016. Results of mandatory serological tests and NAT Yield cases were compared.
Descriptive statistics were used to estimate the prevalence of TTI and to show their yearly trends for four
consecutive years. Result: Total numbers of blood units collected during study period were 18,694. Voluntary
donors were 69% and Replacement donors were 31%. Out of 176 infective cases detected 23 were  serologically
non reactive but NAT reactive giving a high NAT yield of  1 in 812 cases.Overall prevalence of TTI was 0.94%
and seroprevalence of HIV (0.08% ), HBV ( 0.80%), HCV (0.06% ), Syphilis (0.01% ). An increasing trend of HBV
infection and decreasing trend of HIV, HCV were observed among blood donors in these four consecutive
years. Conclusion: The present study population showedcomparatively low prevalence of Transfusion
transmitted infection and it clearly indicated the benefits of IDNAT screening for the improvement of blood
safety.
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Introduction

Blood transfusion is an integral part of Health care
system saving millions of lives every year. But
transfusion transmitted infections (TTI) are the major
risk factors associated with the blood transfusion. In
developing country like India where there is high
prevalence of HIV, hepatitis B and C, TTI pose a serious
threat to transfusion recipient. To avoid such
transmission  NACO has made mandatory screening
tests for Human Immuno Deficiency Virus (HIV),
Hepatitis B Virus(HBV), Hepatitis C Virus (HCV),

Syphilis and Malaria on all donated blood and any
unit of whole blood or blood components that test
positive should be discarded [1]. Still the blood is not
entirely safe from TTI as there is always a risk of blood
donation during window period, presence of occult
blood infectionwhich are not detected by mandatory
serological tests [2]. To increase the blood safety,
Government of Karnataka, Department of Health and
Family Welfare and Karnataka State AIDS prevention
Society (KSAPS) has decided to introduce ID NAT
(Individual Donor Nucleic Acid Testing) facility in all
its NACO assisted Blood Banks in Karnatakastate. As
a NACO assisted Blood bank ID NAT facility was
implemented in our Institution Blood Bank from
December 2011and henceblood samples from all
donated blood units are sent to IDNAT laboratory at
Blood bank of Bowring and Lady Curzon hospital
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which is the only authorized nodal agency to carry
out Nucleic Acid Test.

ID NAT is a highly sensitive molecular technique
which detects even low level of viral genomic material
andthere by allows earlier detection of infection and
reduces the window period when compared to
serological screening methods which are based on
seroconversion(3).

On this background we conducted a retrospective
study toassess the safety benefits of implementing
IDNAT. Objectives of our study were to estimate the
seroprevalence of infectious markers among blood
donors and to assess their yearly trends over a period
of four years and to evaluate the impact of IDNAT on
screening blood donation.

Materials and Methods

This is a retrospective study carried out at blood
bank, Department of Pathology ,Hassan Institute of
medical Sciences, Hassan , Karnataka . Blood bank
records were reviewed retrospectively from January
2013 to December 2016.  They were both Voluntary
Donors (VD) and Replacement Donors (RD).The
voluntary donations were obtained from walk in
donors and in voluntary blood donation camps
organized by different institutions, neighboring
colleges, social and political organizations.

Donors are selected according to standard eligibility
criteria for blood donation (4). Two blood samples;
each of 2 ml was collected in labeled plain vial from
donor tubing of blood bag. Samples are centrifuged at
3500 rpm for 5 minutes to obtain clear non
hemolysedserum. One sample is screened in our blood

bank for the presence of anti HIV1&2, anti HCV and
HBs Ag by using semi automated 3rd generation ELISA
and Syphilis is screened by using RPR (Rapid Plasma
Reagin) test. Another sample is sent to NAT
Laboratory in Bowring and Lady Curzon Hospital for
IDNAT.

Results of ELISA andNAT are compiled and blood
units which are found to be reactive by any of the tests
were segregated and kept in separate quarantine area
till they were sent for disposal using biohazard label

Results

During the study period of four years, total numbers
of 18,694 blood units were collected from apparently
healthy donors. Of these voluntary donors were 12,893
(69%), and 5813(31%) were replacement donors
(Figure 1). Age group of donors was ranging between
18-45 yrs with mean age of 28 yrs. Male and Female
proportion is 94.5: 4.5 ( Figure 2). Total numbers of
seropositive cases for transfusion transmitted cases
were 176 (0.94%). Details of seropositive cases were
given in Table 1.

Results of IDNAT in comparison with serological
tests are given in Table 2. Out of 176 seropositive cases,
NAT yield (Serologically negative/ NAT positive) was
23(1 in 812). NAT yield for HIV was 01; HBV was 20
and HCV was 02.

To see the trend of Transfusion transmitted
infections we have divided the study group into
GroupA(donors of year 2013 -2014) and  Group B(
donors of year 2015- 2016). Seroprevalence of TTI
among Group A and Group B are described in Table 3
and Table 4 respectively.

Table 1: Details of seropositive casesDDeddddeta

TTI  No. of 
seropositive 

donors 

Seropositivity 
rate 

males Females Voluntary Replacement 

HIV 16 0.08% 15 1 3 13 
HBSAg 145 0.80% 141 4 76 70 

HCV 13 0.06% 10 3 6 7 
VDRL 2 0.01% 2 0 0 2 

MP 0 0% 0 0 0 0 
Total 176 0.94% 168 8 85 92 

 Table 2: Results of IDNAT in comparison with serological tests

YEAR Number of 
sample tested  

Seropositive/NAT positive 
cases 

Seronegative/NAT 
positive(NAT yield) 

Seropositive /NAT 
negative cases 

2013 4503 40 7 0 
2014 4558 35 3 0 
2015 4912 39 10 0 
2016 4721 39 3 0 

TOTAL 18694 176 23 0 
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When study group A & B were compared, increasing
trends was seen in seroprevalence  of HBV ( from 0.69%
to 0.80%), whereas  decreasing trends seen in
HIV(0.12% to 0.05%), HCV( from 0.09% to 0.04%)  and
Syphilis ( from 0.02% to 0%). Overall seroprevalence
rate of TTI also showed a decreasing trend (from 0.94%
to 0.90%). Trend charts of individual TTI are displayed
in Figure 4.

Table 3: Seroprevalence in 2013-14

Table 4: Seroprevalence in 2015-16

 Group A(2013-2014)  
TTI Seropositivity Rate No. of Units 

HIV 0.12% 11 
HBsAg 0.69% 63 
HCV 0.09% 9 

SYPHILIS 0.02% 2 
MALARIA 0% 0 

 Group B(2015-2016)  
TTI Seropositivity Rate No. of units 

HIV 0.05% 5 
HBsAg 0.85% 82 
HCV 0.04% 4 

SYPHILIS 0.00% 0 
MALARIA 0% 0 

Fig. 2: Sex distribution

Fig. 3: Distribution of TTI among voluntary seropositive cases

Fig. 1: Donors Type distribution

Fig. 4.1: Yearly Trends of seroprevalence of HIV

Fig. 4.2: Yearly trends of Hepatitis B seroprevalence

Fig. 4.3: Yearly trends of seroprevalence of HCV
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Fig. 4.4: Yearly trends of seroprevalence of Syphilis

Fig. 4.5: Yearly trends of seroprevalence of overall TTI

Fig. 5.1: Comparison of HIV prevalence between Gp.A (2013-
14) and GP.B(2015-16)

Fig. 5.2: Comparison of HBV seroprevalence between GpA(
2013-14) and Gp.B (2015-16)

Fig. 5.4: Comparison of seroprevalence of Syphilis between
GpA(2013-14) and Gp B(2015-16)

Fig. 5.3: Comparison of HCV seroprevalence between
Gp.A(2013-14) and Gp B (2015-16)

Discussion

Our study was aimed at analyzing two blood
transfusion related issues- one was to estimate the
seroprevalence of  infectious markers of TTI and their
yearly trends among blood donors for four consecutive
years (2013-2016) and another aim was to assess the
safety benefits of implementing IDNAT.

• In the present study; out of 18,694 samples tested
176 cases (0.94%) were positive for TTI. Out of
them NAT yield ( serologically non reactive but
NAT reactive) was 23  ( 1 in 812) which is very
high when compared to NAT yield rates from other
blood banks in India that is 1 in 3182 [5], 1in 2972
[6] and 1 in 2622 [7]. But blood bank in Dayanand
Medical College, Punjab showed higher NAT
yield rate of 1 in 753 [8]. This high NAT yield rate
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may be attributed to the fact that though we have
69% of Voluntary donation, majority of them
being first time donors who may not be safer than
the replacement donors. Replacement donors
never declare their risk behavior or medical
condition with the fear of rejection. There is a need
for better predonationcounselingand chance for
donors self exclusion to improve the blood safety.

• In our study, majority of NAT yield  was for HBV
(20 cases  ) .This is very significant finding , as
there is increasing trend of Hepatitis infection in
the population , there will increase number of
donors in window period and Occult blood
infection (OBI) which are not detected by
mandatory HBsAg test. This finding  supports
the fact that HBs Ag screening alone is not
sufficient to detect HBV in all phases of infection
and in combination with IDNAT it can detect
most of the potentially infectious donors [2].

• Due to concerted and active efforts, the prevalence
of TTIs has come down significantly over the years.
Overall the nationalseropositivity of transfusion
transmitted infections among blood donors in the
year 2016 is HIV (0.136%), HBV (0.93%), HCV
(0.326%), Syphilis (0.182%) and Malaria (0.039%)
[9]. However, there is a huge variation between
States. Mythree et al reported low seroprevalence
of TTI in south Indian donors when compared to
North Indian studies [10]. NACO assessment
showed  seroprevalence of TTI in Karnataka HIV(
0.12%), HBV(0.89%), HCV( 0.18%), Syphilis
(0.04%) and Malaria(0%) [9].

Our data is correlating with recent NACO statistics
and showed significantly low prevalence rate of TTI
when compared with other recent studies done in
South India on serosurveillence of TTI. Comparison
was shown in the Table 5.

Table 5: Comparison of Seroprevalenceof  TTI among Blood donors in  various studies

Year of study Place TTI % HIV% HBV% HCV% Syphilis% Reference 
2016 Present study 

Hassan ,KAR 
0.94% 0.08% 0.80% 0.06% 0.01%  

2016 NACO,KAR  0.12% 0.89% 0.18% 0.04% 9 

2015 A.P 1.85% 0.18% 1.58% 0.10%  11 
2013 Bagalkot, KAR 3.15% 0.39% 2.90%   12,13,14 
2011 Tamilnadu  0.19% 0.98% 0.22% 0.05% 10 
2011 Bangalore,KAR  0.23% 0.53% 0.05% 0.05% 15 
2009 coastal karnataka  0.62%   16 
2008 Mysore,KAR  0.34% 1.16% 0.19% 0.29% 17 
2002 Kerala  0.18% 1.26% 1.40% 0.22% 18 

KAR- Karnataka

• To see the significance of yearly trends study
group was divided into 2 groups, Group ‘A’ ( 2013-
2014) and Group ‘B’(2015-2016).

• Trends of Individual TTI were as follows: The
seropositivity of HIV was 0.12% in Group A
significantly decreased to 0.05% .This decreasing
pattern is comparable with findings of studies
done in Mysore [17], Bangalore [15] and
Tamilnadu [10]. The prevalence of HIV in various
parts of India is different; NACO surveillance
(2016) showed an overall prevalence of 0.14% in
India and 0.12% in Karnataka [9].

• Seropositivity of HBV in Group A was 0.69%
which significantly increased to 0.85% in Group
B. Similar increasing trends were also seen in
seroprevalence of Hepatitis B infection in studies
done at Bangalore [15] and Mysore [17], whereas
study done in coastal Karnataka [16] showed low
prevalence. HBV was more prevalent than HIV in
our study. The focus was so far been on HIV and
the problem of transfusion associated hepatitis

that is greater in magnitude, has to be seriously
addressed.

• The seropositivity of HCV in Group A was 0.09%
and in Group B was 0.04%. This decreasing
pattern is comparable with findings of similar
studies done at Mysore and Bangalore [17,15].

• Syphilis showed low prevalence (0.02%) and
decreasing trends (from 0.02% to 0%); no Malaria
positive samples were found in the study period.
This correlated with  2016 NACO prevalence rate
for syphilis (0.04%) and Malaria (0%) among
blood donors in Karnataka [9].

Conclusion

The present study in our institution showed low
prevalence of Transfusion transmitted infections when
compared to recent similar studies done in south India.
On comparing retrospective data over 4 years
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significantly increasing trend was seen in
seroprevalence of HBV and decreasing trend was seen
in seroprevalence of HIV, HCV and Syphilis. judicious
use of blood and blood products are equally important
measures to reduce transfusion transmitted infections.

Acknowledgement

Authors want to thank Mr. Sivaswamy, Mrs.
Zareena, Mr.Nazeem and all other technical staff of
Blood Bank of HIMS for their excellent technical
assistance.

References

1. NACO. Standards for blood banks and blood
transfusion services 2007.p.33-34.

2. Arora S, Doda V, Kirtania T. Sensitivity of Individual
donor nucleic acid testing (NAT) for the detection of
Hepatitis B infection by studying diluted NAT yield
samples. Blood Transfusion. 2015; 13:227-32.

3. Hans R, Marwaha N. Nucleic acid Testing- benefits
and constraints (Editorial).asian Journal of
Transfusion Sciences, 2014 Jan-Jun; 8(1):2-3.

4. Pal R, Kar J, Zaman FA, Pal S. The quest for an Indian
blood  transfusion services regulatory frame work.
Asian J Transfusion Sci.2011; 5(2):171-174.

5. Makroo RN. Impact of routine individual blood donor
nucleic acid testing (ID-NAT) for HIV-1, HCV and
HBV on blood safety in a tertiary care hospital. Apollo
Med. 2007; 4:9–12.

6. Jain R, Aggarwal P, Gupta GN. Need for nucleic Acid
testing in countries with high prevalence of
transfusion-transmitted infections. ISRN Hematol
2012. 2012.p.718671. 

7. Chatterjee K, Coshic P, Borgohain M, Premchand,
Thapliyal RM, Chakroborty S, et al. Individual donor
nucleic acid testing for blood safety against HIV-1
and hepatitis B and C viruses in a tertiary care
hospital. Natl Med J India. 2012; 25:207–9. 

8. Gupta S, Gupta M, Kaur A, Kumar R.Individual donor-
nucleic acid testing for human immunodeficiency
virus-1,hepatitis C virus and hepatitis B virus and its
role in blood safety. Asian Journal of Transfusion
Sciences. 2015; 9(2): 199-202.

9. National AIDS Control Organization (NACO)
andNational Blood Transfusion Council (NBTC),

Ministry of Health and Family Welfare, Government
of Indiain collaboration with U.S Centers for Disease
Control and Prevention (HHS/CDC)Division of
Global HIV and TB (DGHT), India, Christian Medical
College, Vellore&Christian Medical Association of
India (CMAI), New Delhi. Assessment of NACO
Supported blood banksA Preliminary Report 2016

10. Mythreyee M, Jayachandran C, Amudhan M,
Sivashankar M, Mythily N et al. Low prevalence of
transfusion transmissible infections among voluntary
donors in South India (letter to the editor). J Infect
Dev Ctries. 2011; 5(5):410-412.

11. G.J. Vani Padmaja, S.S.S. Quadri, O. Sharavan Kumar.
Serosurveillance of Blood Donors. IAIM, 2016; 3(7):
245-249.

12. Kulkarni KR, Kotbagi H.B, Dombale V.D.
Seropositivity of Transfusion Transmissible HIV
infection among Voluntary and replacement donor.
Journal of Biomedical and Pharmaceutical Research.
2015; 4(3):15-21.

13. Kulkarni.KR, Khageshan AP, Prabhu MH.
Seropositivity of Transfusion transmissible HBV
Infections Among Voluntary Ana Replacement
Donors. International Journal of Recent Scientific
research.2015; 6(8):5901-5904.

14. Khageshan AP, Kulkarni KR, Prabhu M.H.
Seropositivity Of Transfusion Transmissible HCV
infections Among Voluntary and Replacement
Donors. International Journal of Recent scientific
research. 2015; 6(8):5905-5908.

15. Bai KRU, Prasad S. Seropositivity of HIV, Hepatitis B
and C and Syphilis among blood donors: A
Retrospective Study ( Letter to the Editor). Asian
Journal of Transfusion Science, 2014; 8(1):66-67.

16. Singh K, Bhat S, Shastry S. Trend in serorevalence of
Hepatitis B virus infection among blood donors of
coastal Karnataka, India. J Infect devCtries 2009; 3(5):
376-379.

17. Pallavi P, Ganesh C.K, Jayashree K, Manjunath CV.
Seroprevalence and trends in transfusion transmitted
infections among blood donors in a university
hospital blood bank: A 5year study. Indian J Hematol
Blood transfus.  2011 Jan- Mar; 27(1):1-6.

18. Mathai J, Sulochana PV, Satyabhama S, Nair PKR,
Shivakumar S et al. profile of transfusion
Transmissible infections and associated Risk factors
among blood Donors of Kerala. Indian J.Pathol.
Microbiol. July 2002; 45(3):319-322.

Sowmya T.S. et. al. / Impact of IDNAT on Blood Safety; A Retrospective Study on Prevalence of Infectious
Markers and Their Trends amoung Blood Donors at a Tertiary Care Hospital


