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ABSTRACT

Background

Infection with hepatitis B virus (HBV), hepatitis C virus (HCV), human Immunodeficiency Virus (HIV)
and syphilis are serious complications of blood transfusion. These infections are always screened
by blood banks. Such tests are mandatory for transfusion safety in Nepal and the entire world. This
study was aimed at determining the seroprevalence of HBV, HCV, syphilis and HIV.

Method

A retrospective analysis of blood donor data from June 2017 to May 2020 was conducted at
Blood Bank of Grande International Hospital, Kathmandu, Nepal. Sera samples were screened for
hepatitis B surface antigen (HBsAg), antibodies to hepatitis C virus (HCV), human immunodeficiency
virus (HIV) 1 & 2 by Enhanced Chemiluminance Assay method, using diagnostic kit from Johnson &
Johnson at Vitros 5600 machine and by Immunochromatography method for Treponema pallidum
antibody, commercially available immunochromatography based kits from SD biosensor.

Result

Out of 8811 candidate blood donors, 133 (1.5%) donors were serologically reactive with either one
of Transfusion Transmitted Infection. Seroprevalence of HIV, HBV, HCV and syphilis infection was
0.17%, 0.39%, 0.28% and 0.65% respectively. The prevalence of TTIs was 1.55% for male and 1.31
% for female in the donation population.

Conclusion

The prevalence of HIV, HBV, and HCV was higher in male donor whereas syphilis show high
prevalence among the female donors. According to age group HIV prevalence was highest among
blood donors of the age group 21 to 30 years of age.
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Introduction which are also included in our National Guidelines

Blood transfusion and component therapies are
essential medical practices; however these medical
practices are not without risks and may lead to
the transmissions of infectious agents from donor
to recipient. Common infectious agents include
hepatitis B virus (HBV), hepatitis C virus (HCV),
human immunodeficiency virus (HIV) and syphilis*

on Screening Donated Blood for Transfusion-
Transmissible Infections'*. HIV, hepatitis B, and
hepatitis C are major public health problems
in developing countries. They are transmitted
parenterally, vertically, or through high-risk sexual
behaviors and can cause fatal acute and chronic
life-threatening disorders. With every unit of
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blood, there is 1% chance of transfusion-associated
problems including transfusion-transmitted
diseases. Among all infections HIV and hepatitis
are the most dreadful. The first case of transfusion-
associated AIDS was described in an infant given
transfusion for erythroblastofoetalis®In Nepal, HIV
prevalence among 15-49 sexually active age group
was 0.13%.0n the other hand, the overall prevalence
of hepatitis B in Nepal is estimated at 0.9%*3.
HCV seroprevalence among Nepalese general
population and blood donors has been reported
to range from 0.1 to 1.7%**. A high prevalence of
Human Immune deficiency virus (HIV), hepatitis B
virus (HBV), hepatitis C virus (HCV) and syphilis in
blood donors poses an increased risk of window
period transmission through blood transfusion. Due
to cost limit and lack of Nucleic Acid Amplification
Test(NAAT) in the Transfusion Transmitted Infection
(TTI) screening blood units, the chance of detection
of blood borne pathogensis limitedin our developing
country during window period that lead to high
chance of infection among the Nepalese patients.
So, this study aim at the finding prevalence rate of
HIV, Hepatitis B, Hepatitis C and syphilis among the
blood donors at the tertiary level hospital, Grande
International Hospital, Dhapasi, Kathmandu, Nepal
with high specific and sensitive test Enhanced CLIA
to reduce the risk of infection transmission to the
Nepalese patients.

Materials and metods

This cross-sectional study was performed at
Grande International Hospital, Department of
Transfusion Service, and Dhapasi Kathmandu.
The total sample number included the number
of blood donors donating blood only once during
the study period from 2017 June to 2020 May.
The sample site of the study was located in
Kathmandu valley where there is high demand
for the blood supply. All the replacement and
non-remunerate volunteer healthy blood donors
who have participated in blood donation program
organized by different social organizations, private
sectors, local government and individuals were
first assigned unique donor donors and bag
number. The donor went through the pre-donation
screening asking some questionnaires as per the
National guideline of transfusion service. The
donors were randomly selected for the sampling
method. The information included in the guideline
criteria of Donor Health Quarries (DHQ) includes
Age limit, donor appearance and inspection,

vital signs such as pulse, body temperature and
pressure, hemoglobin screening, donor medical
history about non communicable diseases such
as anemia, coagulation disorder, cardiovascular
disease, hypertension, thrombosis, Gastrointestinal
disease, metabolic and endocrine disease diabetes
and thyroid, immunological disease (allergy),
central nervous system disease cardiovascular,
epilepsy, dementia, multiple sclerosis, the donors
were asked about immunization and vaccine,
Blood transfusion and transplantation, medication
diagnostic and surgical procedure and donor risk
assessment such as viral infection HIV, Hepatitis B,
Hepatitis C, Hepatitis A. The consent was taken for
every blood donors during counseling who were
eligible to donate the blood. The donor who was
not eligible to donate blood as per the criteria
was excluded from the study. About 350 -450 ml
of blood units were collected in the mother bag
and 3-4 ml of blood volume collected in labeled
Ethylenediaminetetraacetic acid (EDTA)and Gel
clot activator Tube as per Standard Operating
Procedure (SOP) of National Guidelines. All samples
were screened for hepatitis B surface antigen,
anti-human immunodeficiency virus antibodies,
hepatitis C virus and Venereal Diseases Research
Laboratory (VDRL) reactivity. The date was entered
in Microsoft Excel 2010 for the analysis. The total
number of seroreactive cases and their distribution
were noted. The seroreactive of the sample
was repeated and confirmed with two different
methods. Then the donors were concealed by the
Transfusion Medicine specialist and referred to
National Public Health Laboratory, Teku, Kathmandu
for further confirmation with NAAT or other assay.

Table 1:
screening

Reagent and company used in donor

Kit Method Company

J & J company,
ECI ortho-clinical
diagnostics, UK

Diagnostic kit for Ab
toHIV 1 and 2

J & J company,
ECI ortho-clinical
diagnostics, UK

Diagnostic kit for Ab
to HCV

Diagnostic kit for
Ab to HBV surface ECI
antigen

J & J company,
ortho-clinical
diagnostics, UK

SD biosensor,
standard Q syphilis
Ab, Korea

Diagnostic kit for
Ab to Treponema ICT
palladium
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Table 2: Seroprevalence of transfusion-transmissible infections : Total Reactive case n= 133 (1.50%) and

Total population N= 8811

Total Reacti
Gender Total HIV HBV HCV Syphilis ota TTelac ve
Male 7334(83.24%) = 13(0.17%) = 31(0.42%) = 22(0.29%) = 48(0.58%) @ 114(1.55%)
Female 1447(16.42%) = 2(0.13%) = 4(0.27%) = 3(0.20%)  10(1.03%) 19(1.31%)
Total 8811(100%)  15(0.17%) 35(0.39%) 25(0.28%) = 58(0.65%)  133(1.50%)

Table3: Seroprevalence of Transfusion Transmissible Infections (Donor Type distribution)

Types of donor Total HIV HBV HCV Syphilis ReaI:itvael m
Volunteer 5730(65.03%) 10(0.17%) 25(0.43%) 17(0.29%) 41(0.71%) 93(1.6%)
Replacement 3081(34.96%) 5(0.16%) 10(0.32%) 8(0.25%) 17(0.55%) 40(1.29%)
Total 8811(100%) 15(0.17%) 35(0.39%) 25(0.28%) 58(0.65) 133(1.50%)

Table 4: Seroprevalence of Transfusion Transmissible Infections(Age group wise distribution)

Age Group Total HIV HBV HCV Syphilis ReaI:it\la(el m
18-20 1199(13.60%) 1(0.08%) 5(0.4%) 2(0.16%) 7(0.58%) 15(1.2%)
21-30 4938(56.04%) 5(0.10%) 17(0.34%) |  12(0.24%) 20(0.40%) 54(5.7%)
31-40 1776(20.1%) 6(0.33%) 11(0.56%) 8(0.45%) 19(1.06%) 43(2.4%)
41-50 734(8.3%) 3(0.40%) 2(0.27%) 3(0.40%) 13(1.7%) 18(2.4%)
>50 164(1.8) 0 0 0 2(1.2%) 3(1.8%)
Total 8811 15 35 25 58 133
Results 0.17%, 0.39%, 0.28% and 0.65% respectively. The

1. Demographic Characteristics of the
participant

The characteristics of the study population are
shown in Table 2 where major group were male
accounting 83.23 % and 16.42% were female
donors. Their age group ranges from 18 to 65
years in which age group 21 to 30 years shows
large participation in blood donation Table 3. Out
of 8811 total donation, 65.03% were volunteer
donor and 34.96% were replacement donors for
their relatives. Majority of volunteer donor were
from different social organization, colleges, private
sectors, bank etc. and replacement donor were
from the family member of admitted patient inside
different wards of hospital.

2. Major TTI

Out of 8811candidate donors, 133 (1.5%) donors
were serologically reactive with either one of
Transmitted Transfusion Infection. Seroprevalence
of HIV, HBV, HCV and syphilis infection was

prevalence of TTIs was 1.55%for male and 1.31
% for female in the donation population. The
prevalence of HIV, HBV, and HCV was higher in
male donor whereas syphilis show high prevalence
among the female donors. According to age group
HIV prevalence was highest among blood donors of
the age group 21 to 30 years of age. According to
the type of donors high prevalence of positive case
was found among the volunteer donors (1.6 %.)

Discussion

Total 133 individuals (1.33%) tested seropositive
for at least one of the screened pathogens. A
report by Misganaw Birhaneselassie  shows
1.7%, Leena et al indicated a 1.35% and another
report demonstrated a 3.8% positive rate in
Eritrea'>.The prevalence of HIV, HBV HCV and
Syphilis during our study on blood donors was
0.17%, 0.39%, 0.28% and 0.65% respectively. As
comparison, this report is similar to the early
study done in Nepal by Ashish Chandra etal 2009
at Tribhuwan University Kritipur in which HIV HBV
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Table 5: Comparison of transfusion transmitted infections prevalence rate with other studies

Studies HIV HBV HCV Syphilis
Sushma A chandekaretal, 2011, Maharastra, India 0.26 1.30 0.25 0.28
Ashish Chandra etal, 2009, kritipur, Nepal 0.12 0.47 0.64 0.48
Yan Sang etal, 2010, Macau, China 0.87 0.86 0.31 0.70
MF Khattaketal, 2002. Pakistan 0.007 3.3 4.0 -
Arora D etal, 2010,south Haryana, India 0.3 1.7 1.0 0.9
0.17 0.39 0.28 0.65
Tessema et al. (2010), Northwest Ethiopia 3.8 4.7 0.7 1.3
El-Hazmi MM etal, 2004, Saudi Arabia 0 1.5 0.4 -

HCV and syphilis was detected in 0.12%, 0.47%,
0.64% and 0.48%?2. The study report is also similar
to the earlier study performed in India Maharastra
by Sushma A chandekar asseroprevalence rate of
HIV, HBV, HCV and syphilis as 0.26, 1.30, 0.25 and
0.28 respectively. However, the seroprevalence
report is higher in percentage of HIV, HBV and
HCV to the study done by Yansangetal, and Arora
D%2. Another study done by El-Hazmi MM et al,
2004, Saudi Arabia also reveals higher prevalence
of HBV and HCV. The differences in the prevalence
between our study and other studies may be
attributed to differences in the sensitivities of
the assays used, the criteria of positivity, types
of donors as well as in the degree to which
individuals with risk factors for blood-borne viral
infections may have been excluded. In our study
a fourth generation ECl were used, which were
more sensitive and more specific.

In our study seroprevalence of TTIs was higher
among male donors (1.55%) compared to
female donors (1.33%) as the study done Ashish
chandraetal?, sushma A chandekaretal® Arora D
etal®The findings could indicate some risk behaviors
of males, such as outside socialization, multiple sex
relationships, etc. or it may not be valid due to less
participation of female donor and not willing to
donate the blood.

The prevalence rate of seropositive slightly higher
among volunteer donors (1.6%) in our study than
replacement donor (1.2%). This study is different
from the study done by Misganaw Birhaneselassie
in which prevalence rate of TTl reactive case is
more in replacement donor(7.5%) than volunteer
donors®?. In a family/replacement blood donor
system, a donor gives blood when it is required by
a member of the family or community of a patient.

This stricter screening of donated blood and
implementation of more donor selection criteria,
higher percentage of volunteer donors might affect
the result value.

According to the prevalence of age group our
study reveals the higher percentage (5.7%) of TTI
positive was found at the age group of 21 years
to 30 year. The find of this result was similar to
the study done at Nepal, Tribhuwan University
by Ashish Chandra etal 2009.The higher case
reported in this age group reflect the high risk age
group, sexually active group or high number of
blood donor of this group.

Conclusion

Our study shows that there is high prevalence of
reactive cases among the healthy donor. In our
country, most of the regional blood bank depends
upon rapid test for the screening of TTI. Therefore,
selection of donors with low TTI risk and effective
laboratory screening is very important part in
blood bank processing which has reduced the risk
of transmission to very low levels. To minimize this
risk, we recommend to using high level of specific
and sensitive method such as enhanced CLIA and
NAAT method, report the result of the test and
follow up counseling and promote the young donors
who have no history of pervious blood transfusion
to minimize the risk of TTI. The study reflects the
seroprevalence of the general population in our
area, which may be helpful in planning public health
interventional strategies. The major limitation
of the study is that there is no many study done
and no sufficient article available for comparison
and analysis of the trends. Hence, we hereby
recommend for future studies to look into trends
for TTls from this area.
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