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Abstract

Background: Transfusion transmissible infections (TTIs) are among the greatest threats to blood safety for recipients and the
economy of the developed and developing countries. Therefore, the study of the prevalence and trends of TTIs is important to
assess for its prevention and control strategies.

Objectives: This study aimed to evaluate the prevalence and trend of transfusion transmissible infections among blood donors
at the Bule Hora Blood Bank, West Guji, Ethiopia, from 2019 to 2021.

Method: A retrospective study was conducted on all blood donors at the Bule Hora Blood Bank from 2019-2021. The data of
4193 blood donors were collected from the databank (logbook) of the blood bank using a checklist. Data were analyzed by using
SPSS software, and the chi-square test was used to assess the association between independent variables and transfusion trans-
mission infection. Different types of graphs, charts and tables were used to present the data. P values less than .05 were con-
sidered statistically significant.

Result: The overall transfusion transmissible infection among blood donors was 4.6% (192). Out of the tested blood donors, 86
(2.1%) were found to be seropositive for hepatitis B virus. The trend analysis showed that the positivity rates of the screened
tests were 28 (4.72%) in 2019, decreased to 77 (4.26%) in 2020 and increased to 87 (4.86%) in 2021. The sex of blood donors
was significantly associated with TTIs (P value= .021), and the positivity rates were significantly higher among male than female
blood donors. The study results showed that overall seropositivity rates increased along the age groups of the donors.

Conclusion: The study reported a moderate prevalence of transfusion transmissible infections among blood donors visiting the
Bule hora blood bank. Health education about the transmission, prevention and create awareness of TTIs should be strengthened
by the government and non-government organization.
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Back Ground
Blood transfusions are transfusions of whole blood or its com-
ponents. This is important to save millions of patients world-
wide from death and morbidity each year. There were reports
that a quarter of a million mothers died globally due to obstet-
ric bleeding, particularly in developing countries where there
was a high number of maternal mortality, motor accidents
and populations non-immune to malaria. Furthermore,
anemia causes 15% of child deaths in Africa.1,2 All the
above mentioned cases required blood transfusions that
correct the different conditions of patients, such as anemia,

plasma clotting factor deficiency, thrombocytopenia, and
hypoalbuminia.3,4

Blood transfusion is a therapeutic procedure, but contami-
nated blood transfusion can transmit infectious diseases and
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can be fatal instead of saving life. The discovery of transfusion
transmissible infections (TTIs) has heralded a new era in blood
transfusion practice worldwide with an emphasis on the funda-
mental objective, safety and protection of human life.
Hepatitis B virus (HBV), hepatitis C virus (HCV), human
immune virus (HIV) and syphilis are of great concern in trans-
fusion medicine because of their prolonged viremia and carrier
or latent state.5,6

TTIs cause serious mortality, morbidity and financial burden
and are thus a major global health problem. The prevalence of
TTIs antibodies among blood and plasma donors permits an
assessment of the occurrence of infections in the blood donor
population and consequently the safety of the collected dona-
tions. It also gives an idea of the epidemiology of these diseases
in the community. Transfusion-associated infections continue
to be a major threat.7

Despite uncertainty in the exact rates of transmission, blood
transfusion is still considered to be a contributing mode of virus
and bacterial transmission in parts of Africa. The proportion of
new HIV infections might range from 5% to 10%.8 Similarly,
12.5% of patients are at risk of post-transfusion hepatitis infec-
tion.9 HBV is a highly known potential infectious virus that is
associated with complications such as cirrhosis, portal hyper-
tension and hepatocellular carcinoma.10

Several studies have been conducted to assess the preva-
lence and trends of TTIs among blood donors in different
parts of the world. They found an increase or decrease in
trends in TTIs.11 Thus, the blood transfusion units of each
health institution should have a major role in screening, mon-
itoring and controlling TTIs. These practices also provide
some clues about the magnitude of TTIs in healthy popula-
tions.1,11 Selection of blood donors with low TTIs risk was
followed by effective laboratory screening in the majority of
blood transfusion units.12,13

In Ethiopia, the main source of blood donation is voluntary
donors, and most of them are students and teachers. Proper
screening of blood and selection of donors is very important
to ensure a safe blood supply. Conducting this study at Bule
Hora blood bank, the only blood bank serving over million pop-
ulations of the Pastoral community of South Ethiopia, can
provide a better understanding of the epidemiology of these
infections, particularly in pastoralist areas. This can support
the development of strategies to reduce infectious disease trans-
mission, in addition to the preventive and control measures that
are needed to manage the burden of these infections in the com-
munity. Therefore, the study aims to assess the prevalence and
trends of transfusion transmissible infections among blood
donors at Bule Hora blood during the period 2019 to 2021.

Method

Study Area, Design and Period
The retrospective study was conducted at the Bule hora blood
bank located in Bule hora town, which is located in the West
Guji zone, Oromia region, South Ethiopia. The common

name for this city was Hager Mariam. It is the capital city of
the West Guji Zone. It is located approximately 470 kilometers
south of Addis Ababa, the capital of Ethiopia. The blood bank
was established in 2019 at the 02 Kebele of Bule hora town. The
blood bank provides blood supply for 1.4 million people,
including patients from Bule hora General Hospital and
nearby health facilities in neighboring zones and districts. The
data were collected between March 03 and June 20, 2022,
from blood donors’ records covering the period from 2019 to
2021.

Study Population and Selection
The study populations were all blood donors who attended the
Bule Hora blood bank during the 3-year period and those
screened for hepatitis B, hepatitis C, HIV AIDS and syphilis
antibodies. All blood donors who had complete data on the
log book were included in the study. Blood donors with incom-
plete data were excluded from the study.

Sample Size and Sampling Technique
A total of 4193 blood donors who attended the Bule hora blood
bank with complete data recorded on the log book from 2019 to
2021 were assessed in the present study.

Data Collection Procedures
At the Bule hora blood bank, the donors’ blood was screened
for TTIs after donation. Blood samples were tested using kits
following the manufacturer’s instructions. Blood samples
from donors were converted to serum or plasma samples
before running for HBV, HIV, HCV and syphilis tests. The
RPR test was used for screening for syphilis. Hepatitis B
surface antigen (HBsAg) was detected using Murex HBsAg.
Antibodies against HCV were detected using the Murex
anti-HCV version. Antibodies against HIV types 1 and 2
were screened using Uni-Form II Ag/Ab. The results of tested
blood were recorded on a registration logbook. Then, trained
data collectors and supervisors checked the data for complete-
ness and consistency. The complete, accurate and fulfilled all
necessary requirements document were extracted for the study.

Data Quality Management
Before commencing data gathering, all 3-year data registration
books were prepared. Then, trained data collectors and supervi-
sors checked the data for completeness and consistency. The
complete, accurate and fulfilled all necessary requirements
document were extracted for the study using data extraction
format. The data were double entered, and all completeness
and appropriateness were checked before analysis.
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Data Analysis
The data generated extracted from the laboratory data registra-
tion book were cleaned, edited and double entered using
EpiData version 3.1 (EpiData Association, Odense,
Denmark). The data were checked and exported to SPSS soft-
ware version 25 for further analysis. Descriptive statistics
such as percentage and frequency were computed, and the
means with standards were used to summarize the continuous
variables. Different types of graphs or charts and tables were
used to present the data. A chi-square test was used to assess
the association between sociodemographic and transfusion
transmission infections. A P value less than .05 was considered
statistically significant.

Ethical Consideration
The study was approved by the Bule Hora University, Institute
of Health Review Committee (IHRC01/22) according to the
Declaration of Helsinki. After ethical clearance, an official
letter was written to Bule Hora blood bank. Then, data extrac-
tion commenced after the permission was obtained from the
Bule hora blood bank. The information of blood donors was
recorded in the anonymized registration book; therefore the
confidentiality was kept strictly by the blood bank.

Result

Sociodemographic Characteristics
A total of 4193 blood donors were screened at the Bule hora
blood bank, West Guji, South Ethiopia, from 2019 to 2021.
The blood donor ages ranged from 17 to 58 years, with a
mean (SD) age of 24 (±7.24) years. Of the blood donors,
2914 (69.5%) were males, and 1279 (30.5%) were females.
The most common age group of donors was found to be 20
to 29 years (55.7%), while the least common age group was
>50 (1.12%). The majority 1809(43.14%) of blood donors
were seen in 2020. All of the blood donors were voluntary
donors (Table 1).

Sero-Prevalence of Transfusion Transmissible Infections
The overall prevalence of TTIs among blood donors who
attended the Bule Hora blood bank was 192(4.6%). The sero-
conversion rates of HBV, HIV, HCV and syphilis in the
blood donors were 2.1%, 0.34%, 0.8%, and 1.4%, respectively.
There was no coinfection detected (Table 2).

Out of 192 sero-positive transfusion transmissible infections,
the majority proportion 86(44.8%) was occupied by HBV, fol-
lowed by syphilis 60(31.2%), HCV 32(16.7%) and HIV
14(7.3%) (Figure 1). From age groups of blood donors attended
at the Bule Hora blood bank, the highest 7(14.9%) overall sero-
positivity was detected among those aged ≥50 years old. The
study results showed that overall seropositivity rates increased
along the age groups of the donors (Table 3).

The overall prevalence of blood transfusion-transmitted
infections was higher among male blood donors 135(4.63%)
than among female blood donors 57(4.46%). The proportions
of syphilis and HBV were higher among males, while HIV
and HCV were higher among female blood donors (Figure 2).

Factors Associated with Transfusion-Transmitted
Infections
The sex of blood donors was significantly associated with TTIs
(P value= .021). The TBT positivity rates were significantly
higher among male than female blood donors. Similarly, syph-
ilis, HIV and HCV were significantly associated with the sex of
blood donors (P value= .009, P value= .001 and P value=
.001). The age group of blood donors was significantly associ-
ated with syphilis (P value= .001) (Table 4).

Trends of Transfusion Transmissible Infection
The trend analysis showed that the positivity rates of the screen-
ing tests fluctuated over time. Blood transfusion transmissible
infections were 28(4.72%) in 2019, then decreased to 77
(4.26%) in 2020 and increased to 87(4.86%) in 2021. From
screened TTIs, HBV and HIV seropositivity decreased from
2019 to 2020 and increased again from 2020 to 2021.
However, syphilis and HCV positivity rates gradually increased
from 2019 to 2021 (Figure 3).

Table 1. Sociodemographic Characteristics of Blood Donors at the
Bule Hora Blood Bank, South Ethiopia, from 2019 to 2021.

Variable Frequency Percentage (%)

Age group 15-19 977 23.3
20-29 2338 55.7
30-39 600 14.3
40-49 231 5.5
≥50 47 1.12

Sex Male 2914 69.5
Female 1279 30.5

Year 2019 593 14.14
2020 1809 43.14
2021 1791 42.72

Table 2. Sero-Prevalence of Transfusion Transmissible Infections
Among Blood Donors Attended at Bule Hora Blood Bank, South
Ethiopia from 2019 to 2021.

TTIs Frequency Percentage

HBV 86 2.1
HCV 32 0.76
HIV 14 0.34
Syphilis 60 1.43
Total 192 4.58
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Discussion
In this study, the overall prevalence of TTIs among blood
donors who attended the Bule hora blood bank over the past
3 years was 192 (4.57%). This finding was higher than that of
studies conducted in neighboring Eritrea 3.8%,14 Brunei
Darussalam 1.49%,15 Yemen 2.35%,16 Kassala, eastern
Sudan 3%.13 However, this finding was lower than those of
studies conducted in Guyana 6.2%,17 Teaching Hospital of
Islamabad 14.34%,18 Nigeria 19.3%,19 Northwest Ethiopia
43.2%,20 Dire Dawa 7.1%,21 Bahir Dar district 6.0%,22

Hawassa 7.1%23 and Harar 6.6%24 regions of Ethiopia. The
reason for the relatively lower rate of seroprevalence of TTIs
in this study compared with other studies may be because of
the existence of different magnitudes of risk factors for con-
tracting transfusion-transmitted infections and may also be the
sensitivity of the screening technique used. In addition, the
present study only included voluntary blood donors with
good health status, while other studies may have enrolled
patients who required blood replacement.

In our study, the prevalence rate of HBs Ag was 2.1%. This
finding is comparable with a study conducted among blood
donors in India 2.15%.25 This finding is higher than those of
studies conducted among blood donors in Qatar (0.3%) 26

and Guyana (1.5%).17 In contrast, the present finding is lower

than those of studies conducted by Eritrea 4%,14 Gondar
University Teaching Hospital 4.7%,27 Dire Dawa 4.67%,21

and Bahir Dar district 3.9%.22 However, the current finding is
lower than those of studies performed on donors at Felege
Hiwot Referral Hospital 25%20 and Nigeria 18.6%.28 The dif-
ference may be due to the applied diagnostic technique,
sample size of participants and variation in prevalence among
the community.

The prevalence of HCV among blood donors was 0.76%,
which is in line with reports from Qatar (0.6%)26 and Dire
Dawa (0.96%)21; however, this finding is lower than those of
studies performed in Sudan (3.1%),13 Egyptian donors
(3.5%),29 Guyana (1.3%),17 and Bahir Dar district (0.5%).22

The low prevalence of HCV when compared with HBV
might be because HCV is less infective when compared with
HBV and HCV is transmitted mainly through transfusion of
blood or blood products, intravenous drug abuse and needle
sharing, which may not be common in the Ethiopian Somali
Region.

The prevalence of HIV in the current study was 0.33%,
which is in line with a study performed in Bahir Dar district
of 0.5%.22 However, the findings of the current study are
lower than those of studies from Guyana (0.8%)17 and Dire
Dawa (1.24%)21 but higher than those of studies conducted in
Qatar (0.18%)26 and Egypt, in which no cases were reported.29

The prevalence of syphilis in the present study was 1.43%,
which is in line with reports of the Bahir Dar district of
1.2%.22 In contrast, the current finding is higher than that of
studies conducted in Qatar (0.43%),26 Guyana (0.6%),17 and
Dire Dawa (0.44%).21 The differences in prevalence among
these studies may be due to discrepancies in government and
nongovernmental interventions, socioeconomic status of the
community, educational level and quality of blood bank
laboratories.

In this study, the sex of blood donors was significantly asso-
ciated with TTIs (P value= .021). The TBT positivity rates
were significantly higher (4.6 times) in male blood donors
than in female blood donors (4.5%). This finding agreed with
studies conducted in Qatar,26 Dire Dawa,21 and Bahir Dar dis-
trict,22 which reported that the prevalence of transfusion trans-
missible infections was significantly higher among male blood
donors than among female donors. The higher transfusion trans-
missible infection positivity rates among males may be due to
more males being involved in blood donation and contact
with risky activities than females.

The trends of transfusion-transmitted infections among the
blood donors who attended the Bule hora blood bank fluctuated
over time. Blood transfusion transmissible infections were
4.72% in 2019, then decreased to 4.26% in 2020 and increased
to 4.86% in 2021. This finding was supported by a study con-
ducted in Guyana.17 This finding disagrees with studies report-
ing an increase in the overall prevalence of transfusion-
transmissible infections from Qatar26 and Bahir Dar district.22

In contrast, a study conducted in Dire Dawa reported a signifi-
cant decrease in TTIs among blood donors.21 The study found
that syphilis and HCV positivity rates gradually increased from

Figure 1. Proportion of transfusion-transmitted infections among
seroprevalence.

Table 3. Transfusion Transmissible Infections Distribution Among
Age of Blood Donors at Bule Hora Blood Bank, South Ethiopia.

Age-groups Syphilis (%) HBV (%) HIV (%) HCV (%) Total (%)

15-19 2(0.20) 18(1.84) 4(0.41) 9(0.90) 33(3.38)
20-29 13(0.56) 46(1.97) 6(0.25) 20(0.85) 85(3.64)
30-39 23(3.83) 15(2.50) 4(0.67) 1(0.16) 43(7.17)
40-49 18(7.79) 4(1.73) 0(0) 2(0.86) 24(10.39)
≥50 4(8.5) 3(6.38) 0(0) 0(0) 7(14.90)
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2019 to 2021, while HBV, which had the highest seropreva-
lence of TTIs among blood donors in the study area, decreased
from 2019 to 2020 and again increased from 2020 to 2021,
which resulted in a fluctuating overall trend.

In the current study, there was no coinfection detected
among blood donors at the Bule hora blood bank. This result
was lower than that of a study conducted in Bahir Dar district,22

which reported that 0.14% of the study participants were coin-
fected with more than one infection. On the other hand, the
study results showed that overall seropositivity rates increased
along the age groups of the donors, with the lowest prevalence
of 3.38% detected among the 15 to 19 age group and the highest
prevalence of 14.9% detected among the above 50 age groups.
This finding was supported by a study conducted in Dire
Dawa21 that reported that the prevalence of TTIs increased
with age. The increase in TTIs with age might be due to an
increase in risk contact and involvement in polygamous mar-
riage among the old age group.

The Strengths and Limitations of the Study
The strengths of the study were large sample size data gathered
from voluntarily blood donors hence, the findings could be gen-
eralized to determine the exact prevalence TTIs among the
general population in the area. However, the current study
was based on a retrospective review of monthly summary
records at the Bule hora blood bank, which limits the indepen-
dent variables to only sex and age. Since Bule Hora blood
blanks were established a few years ago, the study assessed

Figure 2. Distribution of transfusion-transmitted infections among sexes of blood donors.

Figure 3. Trends of transfusion-transmitted infection among blood
donors at the Bule Hora blood bank, South Ethiopia.

Table 4. Association Between Transfusion-Transmitted Infections and the
Sociodemographic Characteristics of Blood Donors at Bule Hora Blood Bank,
South Ethiopia, from 2019 to 2021.

Variables Category

TTIs

χ2 P valuePositive (%) Negative (%)

Age >29 74(8.43) 804(91.57) 2.5 .36
≤29 118(3.60) 3197(96.40)

Sex Male 135(4.60) 2779(95.40) 1.04 .021
Female 57(4.50) 1222(95.50)

Variables Category HBV χ2 P value
Positive (%) Negative (%)

Age >29 22(2.50) 856(97.50) 1.31 .25
≤29 64(1.9) 3251(98.1)

Sex Male 64(2.19) 2850(97.81) 1.28 .32
Female 22(1.72) 1257(98.28)

Variables Category HIV χ2 P value
Positive (%) Negative (%)

Age >29 4(0.45) 874(99.55) 1.51 .48
≤29 10(0.30) 3305(99.70)

Sex Male 8(0.27) 2906(99.73)
Female 6(2.15) 1273(97.85) 1.7 .001

Variables Category HCV χ2 P value
Positive (%) Negative (%)

Age ≤29 30(0.91) 3285(99.09) 4 .43
>29 2(0.23) 876(99.77)

Sex Male 12(0.30) 2902(99.70)
Female 20(7.20) 1259(92.80) 3.8 .001

Variables Category Syphilis χ2 P value
Positive (%) Negative (%)

Age >29 45(5.13) 833(94.87) 11.9 .001
≤29 15(0.45) 3300(99.55)

Sex Male 51(1.76) 2863(98.24) 2.5 .009
Female 9(3.20) 1270(96.80)
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only three years of data with four blood transfusion transmissi-
ble infections, which restricted the study to seeing trends of
long time and various infections. There was no confirmatory
test performed in the Bule hora blood bank; hence, it was diffi-
cult to manage false positives.

Conclusion
The study revealed a moderate prevalence of TTIs among blood
donors visiting the Bule hora blood bank. The trend analysis
showed that the positivity rates of the screened tests fluctuated
from 2019 to 2021. The TBT positivity rates were significantly
higher among male than female blood donors. The study results
showed that overall seropositivity rates increased along the age
groups of the donors. The prevalence of HBV followed by
syphilis is considerably higher than that of other TTIs among
blood donors at the Bule hora blood bank. There was no coin-
fection detected among blood donors. Health education about
the transmission, prevention and awareness of TTIs infections
should be strengthened by the Bule hora Health Bureau.
Inclusion of vaccination for hepatitis B virus in the expanded
plan for immunization (EPI) is recommended by the Federal
Ministry of Health.

Abbreviations
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AIDS Acquired Immune Deficiency Virus
CDC Center of Diseases Control
HBC Ag Hepatitis B core Antigen
HBs Ag Hepatitis B surface Antigen
HCV Hepatitis C Virus
HIV Human Immune Virus
RPR Rapid Protein Reagin
TTI Transfusion Transmission Infection
WHO World health organization
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