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ARTICLE INFO ABSTRACT

Transfusion Transmitted Infections (TTIs) are one of the major concerns for the blood transfusion
services, which are an integral part of the current medical field. This study is intended to estimate the
prevalence of TTIs among all the blood donors. This is a retrospective observational study carried out
in the blood bank of a tertiary care hospital from January 2014 to December 2018 based on the
records maintained in the blood bank. Total of 4499 blood donors were included in the study with
67% of them being replacement donors and 98.6% being male donors. The overall TTI positivity rate
was 1.02% with HBV accounting for 0.97% and syphilis accounting for 0.04% of the positive cases.
There were no seroreactivity for HIV, HCV and malaria. TTIs were observed exclusively in Male
donors with the common age group being 21-30 years of age and 91.3% of the TTI positive blood
donors were replacement donors. Adoption of stringent donor selection criteria and implementation
of Nucleic Acid Amplification based Tests (NAT) for screening will help in reducing the incidence of
TTIs.

Copyright © 2021 Karthik S et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Transfusion of blood and blood components is a life-saving
procedure practiced in modern medicine. There are no
substitutes for human blood. Transmission of infections is one
of the major complications of blood transfusion. With every
unit of transfused blood, there is 1% risk of transfusion related
complications including Transfusion Transmitted Infections
(TTIs).(1) The major objective of blood transfusion services is
to ensure adequacy, safety, accessibility and efficiency of
blood supply at all levels of healthcare system. As per the
recommendations of Ministry of Health and Family Welfare
(Government of India) under the Drugs and Cosmetics Act
1945, mandatory screening tests should be done on donor
blood for the presence of Human Immunodeficiency Virus
(HIV), Hepatitis-B virus (HBV), Hepatitis- C virus (HCV),
Malaria and Syphilis prior to the issue of compatible blood to
the patients.(2) Evaluation of TTIs is necessary for assessing
the safety of blood transfusion services and also for ensuring
the efficiency of screening procedures practiced in the blood
bank.(3) This study is intended to estimate the prevalence of
TTIs among all the blood donors in a tertiary care hospital.

MATERIALS AND METHODS
This is a retrospective observational study carried out in the
blood bank of a tertiary care hospital. The study period was 5
years from January 2014 to December 2018.

Inclusion criteria

All the eligible blood donors including both voluntary and
replacement donors who had donated blood in the blood bank
during the study period were included in the study.

Exclusion criteria

 Donors less than 18 years and more than 60 years of age
 Voluntary donors having frequency of blood donation

less than 3 months
 Donors with any chronic medical illness

METHODOLOGY
The study was approved by the Institutional Ethics Committee.
Informed consent was collected from all donors during blood
donation. Data was collected from the records and registers
maintained in the blood bank that included donor registration
forms, donor registers, TTIs screening registers, issue registers
and discard registers. Confidentiality of personal data was
maintained throughout the study. All the blood samples
collected from the donors were screened for the five major
TTIs namely HIV, HBV, HCV, syphilis and malaria. The
screening test results were documented in the TTI screening
register. The screening methods were as per WHO guidelines.
HIV, HBV and HCV were tested by Enzyme Linked
Immunosorbent Assay (ELISA) while Syphilis and Malaria
were tested by Immunochromatographic card method. All
samples with positive results were tested in duplicate before
labeling the sample as seropositive.
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RESULTS
Total number of blood donors who had donated blood during
the 5 years study period were 4499, out of which 4436 (98.6%)
were male donors and 63 (1.4%) were female donors. (Fig 1)

Among the blood donors, 3003 (67%) were replacement
donors while 1496 (33%) were voluntary donors. (Fig 2)

Out of total 4499 blood units, 46 units tested positive for
atleast one of the TTIs accounting for an overall TTI positivity
rate of 1.02%.

Majority of the donors (44 donors) were found to be positive
for HBV and the seroprevalence of HBV was 0.97%. Two of
the donors were positive for syphilis and its seroprevalence
was 0.04%. In the present study, all the blood units tested
negative for HIV, HCV and malaria. (Fig 3)

Among the TTI positive blood donors, 91.3% were
replacement donors and 8.7% were voluntary donors. HBV
was positive in 40 replacement donors and 4 voluntary donors

while both the cases of syphilis seroreactivity were seen in
replacement donor blood samples. (Table-1)

Table 1 Relationship of Transfusion Transmitted Infections to
type of blood donors

S.
No

Transfusion
Transmitted

Infections (TTI)

Replacement
donors

Voluntary
donors Total

1 HBV 40 4 44
2 Syphilis 2 0 02
3 HIV 0 0 0
4 HCV 0 0 0
5 Malaria 0 0 0

Total 42 (91.3%) 4 (8.7%) 46 (100%)

All the 46 cases of TTIs were observed exclusively in Male
donors in the present study with the common age group being
21-30 years of age. (Table-2)

Table 2 Age distribution of Transfusion Transmitted
Infections

S.
No Age HBV Syphilis HIV HCV Malaria Total

1 ≤ 20 years 4 0 0 0 0 4
2 21-30 years 24 2 0 0 0 26
3 31-40 years 15 0 0 0 0 15
4 41-50 years 1 0 0 0 0 1
5 > 50 years 0 0 0 0 0 0

Total 44 2 0 0 0 46

The trend in the seroprevalence of HBV varied over the 5
years study period with a peak incidence of 15 cases observed
in the year 2016. Both the cases of syphilis were recorded in
the year 2016. (Fig 4)

DISCUSSION
Blood transfusion is an integral part of modern healthcare
system and is considered as a life-saving measure in various
medical and surgical emergencies. The indications for blood
transfusion are varied and its necessity is ever-growing owing
to the advancements in the medical field. Approximately 30
million units of blood components are transfused every year
throughout the world.(4) However blood transfusion also
carries the risk of transmitting infections like HIV, HBV,
HCV, syphilis and malaria.

In the present study, replacement donors constituted the major
fraction accounting for 67% which was comparable with other
similar studies. Replacement donors constituted 60.2% and
64.7% in the studies of Gupta et al(5) and Pallavi et al(6)

respectively. This may be due to lack of public awareness and
motivation regarding voluntary blood donation. However in
the study of Prerna Mahajan et al(7) from Haryana, voluntary
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blood donors constituted the major fraction of 95.3% among
the total blood donors.

Female donors accounted for only 1.4% of the total blood
donors in the current study in concordance with the studies of
Rajat mondal et al (1.7%) and Saroj Pachori et al (0.83%).(1,2)

During the selection of blood donors, deferral of female donors
is high due to anemia and other physiological causes like
lactation, pregnancy etc.

The overall prevalence rate of TTI was 1.02% in this study
comparable to other studies conducted in various parts of
India. In the study conducted by Sethi et al(8) in Uttarakhand,
the overall TTI prevalence rate was 1.05% while Dobariya et
al(9) reported an overall TTI prevalence rate of 1.34% in their
study conducted in Gujarat. The present study was carried out
in a tertiary care hospital in Tamilnadu and Sundaramurthy et
al(10) conducted similar study in Tamilnadu with an overall TTI
prevalence rate of 1.12%. Chandra et al(11) from Lucknow
reported a high prevalence of TTIs accounting for 3.05%. Thus
there were regional differences in the prevalence of TTIs
which was influenced by the various cultural factors, social
factors, public awareness and improved personal health.

Majority of TTIs was observed among young donors in the age
group of 21-30 years accounting for 57% in the present study
similar to the studies of Suresh B et al (52.6%) and Dobariya
et al (43.09%).(9,12) This may be due to the high number of
eligible blood donors belonging to the age group of 21-30
years while the number of blood donors progressively reduces
with advancing age due to high deferral rate related to medical
illness etc. However Rajat mondal et al reported high
incidence of TTIs among blood donors in the age group of 38
to 47 years and syphilis was the most prevalent TTI in their
study that affected the donors in the age group of 38 to 47
years.(1) Thus personal sexual practices also plays an important
role in the prevalence of TTIs since majority of the TTIs like
HIV, HBV, syphilis etc are also transmitted via sexual
transmission.

Rajat mondal et al(1) reported TTI seroreactivity exclusively
among male donors similar to the present study which again is
influenced by the high deferral rates of female blood donors.

About 91.3% of TTIs was reported among replacement blood
donors in the present study similar to the studies of Rajat et
al(1) and Chandra et al.(11) In these studies, replacement donors
constituted the major fraction of the total blood donors.
However in the study of Prerna Mahajan et al, 90.5% of TTI
seroreactivity was reported in voluntary blood donors who
constituted the major fraction among the total blood donors in
their study.(7) Thus the prevalence of TTIs among the type of
blood donors is directly proportional to the major fraction of
blood donors registered in the respective studies. Studies with
more number of replacement blood donors compared to
voluntary blood donors reported correspondingly high
percentage of TTI positivity among the replacement donors
and vice versa.

Hepatitis-B virus (HBV) constituted the major TTI in the
present study with a prevalence rate of 0.97% while syphilis
accounted for 0.04% of TTIs. These observations were
comparable to several other similar studies carried out in
different parts of India. Unlike other studies, there were no
seroreactivity for HIV and HCV in this study. (Table-3)

Table 3 Comparison of prevalence of TTIs in various studies
in India

TTIs Present
study

Sethi
et al(8)

Dobariya
et al(9)

Saroj Pachori
et al(2)

Rajat Mondal
et al(1)

HIV Nil 0.19% 0.08% 0.1% 0.14%
HBV 0.97% 0.63% 0.98% 1.22% 0.45%
HCV Nil 0.2% 0.09% 0.14% 0.66%

Syphilis 0.04% 0.02% 0.16% 0.4% 0.72%
Malaria Nil Nil Nil Nil 1
Overall

TTI
1.02% 1.05% 1.34% 1.87% 2%

Several prevention strategies implemented in India have
resulted in the absence of seroreactivity for malaria in the
majority of studies carried out in different parts of India
similar to the present study in Taminadu. Also any donor with
history of fever in the preceding three months period is
deferred from blood donation thereby minimizing the risk of
malaria related TTIs.(13)

Prerna Mahajan et al reported a unique scenario of HIV &
HCV co-infection in a voluntary blood donor at the
sametime.(7) However in this study there was no co-infection
reported. Several factors favour HIV and HCV co-infection
including high degree of epidemiological similarities in their
mode of transmission. Around 2-4 million cases of chronic
HBV co-infection and 4-5 million cases of chronic HCV co-
infection have been reported in HIV infected persons.(7)

Rajat mondal et al(1) found an increasing trend in the incidence
of HBV infection while the incidence of HIV and HCV
exhibited decreasing trend with syphilis reactivity remaining at
the same level during their study period. In the present study,
there was varied incidence of HBV infections over the five
year study period with the maximum number of cases recorded
in the year 2016. Interestingly both the cases of syphilis were
also reported in the year 2016 with no cases in the remaining
years.

CONCLUSION
Blood transfusion services are indispensable in the modern
healthcare system. However TTIs threaten the safety in the
recipients of blood and blood components globally.
Transmission of TTIs during the window period along with
genetic variability of the viral strains poses a real challenge to
blood transfusion services.(1) Prevalence of TTIs is much
higher and far from attaining “zero risk” level in developing
countries in accordance with several published data.(2) In
western countries, the risk of TTIs has reduced considerably
with the advent of the more sensitive Nucleic Acid
Amplification based Tests (NAT).(1) Thus the risk of TTIs can
be reduced by adopting stringent donor selection criteria,
meticulous pre-transfusion testing and implementation of the
more sensitive Nucleic Acid Amplification based Tests (NAT)
for screening of TTIs in developing countries. Also improved
public health and increased public awareness about the
importance of blood donation and associated risk of TTIs will
motivate more number of healthy voluntary blood donors in
the community thereby minimizing the risk of transmission of
infections through blood transfusion and ensuring the safety of
blood transfusion services.
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