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Abstract

Background Blood transfusion is a life-saving medical intervention that can transmit transfusion-transmitted
infections (TTls). In Uganda, prevalent infections in the general population may increase the risk of TTls. This study
determined the trends in seroprevalence of TTls, including the Human Immunodeficiency Virus (HIV), Hepatitis B Virus
(HBV), Hepatitis C Virus (HCV), and syphilis among blood donations over a 6-year period at a tertiary hospital blood
bank in Uganda.

Methods This was a retrospective cross-sectional study utilizing data from Mengo Hospital Rotary Blood Bank in
central Uganda. Data was accessed through the central electronic system of Uganda Blood Transfusion Services for
January 2017 to December 2022. Data was analyzed using STATA version 16.0. Descriptive statistics and time trend
analysis were performed. A p-value <0.05 was considered statistically significant.

Results We analyzed 24,547 blood donations, the majority of which were male donors (18,525, 75.5%) within the
age group of 25-40 years (9737, 39.7%) and of Blood group O (12,509, 51.0%). The overall prevalence of TTIs was 8.7%
(2,142) and significantly higher among males (8.9%, p <0.001) and those over 40 years (10.7%, p <0.01). Syphilis had
the highest prevalence at 3.0%, followed by HBV (2.8%), HCV (1.7%), and HIV (1.3%). Co-infections were observed

in 0.6% (136) of the donors, with the most common being HBY and syphilis (33, 0.1%). The prevalence trends of

TTls analysed among new donations decreased from 13.7% in 2017 to 8.9% in 2022 (p=0.124). Only HCV showed a
statistically significant variation, decreasing from 5.2% in 2017 to 1.7% in 2022 (p=0.009).

Conclusion There is a decreasing trend of TTls among blood donors in Central Uganda, although the prevalence of
HBV and Syphilis remains high. Additional public health interventions to decrease TTl rates in the general population
may increase the safety of blood transfusions.
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Background

Blood transfusion is a life-saving treatment for critical
conditions involving significant blood loss, such as hemo-
philia, hemolytic anemia, major trauma, and various
surgeries [1, 2, 3]. Globally, approximately 118.2 million
donations are made yearly, with the greatest percentage
coming from developing countries [4]. Although much
needed, blood transfusion is a potential route for vari-
ous transfusion-transmitted infections (TTIs) of public
health concern [3, 5]. The WHO recommends mandatory
screening of donor blood for four major TTIs including
the Human Immunodeficiency Virus (HIV), Hepatitis B
Virus (HBV), Hepatitis C Virus (HCV), and syphilis [3,
4].

Several measures, including stringent donor selection,
clinical exams, history taking, standardized testing, safe
disposal of infected blood, and advanced procedures
like pathogen inactivation, have been implemented to
ensure blood transfusion safety [5, 6, 7]. However, elimi-
nating risk remains challenging, with studies showing a
1% risk of transfusion-related adverse reactions, includ-
ing TTIs, in developing countries [2, 8]. This is com-
pounded by untested pathogens, testing errors, and false
negatives due to immunological windows or incubation
periods that current serological tests cannot detect [2, 9].
A recent study found an 84% false discovery rate in the
Architect anti-HCV screening test in Uganda, suggest-
ing the need for confirmatory testing using an algorithm
based on signal-to-cut-off ratios to reduce false positives
[10].

The risk and prevalence of TTIs are highest in Low-
and Middle-income countries (LMICs) due to the high
prevalence of both TTIs in the general population and
conditions that are transfusion dependent, like thalas-
semia, sickle cell disease, and significant injuries. This
attracts high donation demand, hence possibly recruit-
ing risky donors [11, 12]. This is further compounded by
using serological tests that have limited sensitivity [3].
The WHO recommends using nucleic acid amplification
tests (NAATS) to reduce the risk of missed opportunities
during widow periods of infections. NAATSs have signifi-
cantly reduced the transmissions of TTIs in developing
countries [13]. However, they are unsustainable due to
high costs, lack of infrastructure, and lack of necessary
expertise in these settings [9].

The importance of screening donated blood is multi-
pronged; besides eliminating the risk of TTIs, it pro-
vides a continuous surveillance platform for the specific
tested TTIs in the general population [14, 15]. There-
fore, the trends and changing epidemiology of TTIs
can be tracked, acting as an indicator upon which ten-
able strategies to ensure their control could be hinged
[14]. Additionally, several public health interventions
like vaccination programs for some TTIs, such as HBV,
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have been widely implemented; the routine screening is
an avenue to monitor their impact and effectiveness and
guiding efforts of the health authorities. Thus, it’s impera-
tive to assess and report up-to-date prevalence and inci-
dence of TTIs among donated blood, especially in LMICs
with the highest risk.

Despite the benefits, the endemicity of routinely
tested TTIs globally and within the sub-Saharan region
has not been extensively documented [16]. In Uganda,
data on TTI seroprevalence among blood donors is lim-
ited. Cwinyaai et al. reported a TTI prevalence rate of
13.8% from a random sample of 1370 blood donors at a
regional blood bank in Northern Uganda [17]. This rela-
tively high prevalence in a presumably healthy population
warrants more studies to determine the burden of TTIs
in Uganda’s general population. The currently limited
information hinders our ability to monitor the evolving
epidemiology of these infections, particularly consider-
ing changing public health dynamics such as the Coro-
navirus disease 2019 (COVID-19) pandemic, which may
have influenced their patterns through altered healthcare
access, vaccination coverage, and social behaviors. There-
fore, this study determined the trends in the seropreva-
lence of TTIs, including HIV, HBV, HCV and syphilis, at
a tertiary private hospital blood bank in Uganda over six
years from 2017 to 2022.

Methodology

Study design

This was a retrospective cross-sectional study utilizing
data from Mengo Hospital Rotary Blood Bank (MHRB)
from January 2017 to December 2022.

Study setting

The Mengo Hospital Rotary Blood Bank (MHRB) was
established in 2017 in Kampala, Uganda’s capital city.
It is the second-largest blood bank in the country and
is regulated by the Uganda Blood Transfusion Services
(UBTS) in Nakasero. The UBTS is a centrally coordinated
department at the Ministry of Health with a network of 8
regional blood banks and six blood collection centers dis-
tributed across the country’s cities and regions. MHRB
provides free blood and blood products to all hospitals
nationwide and is open 24 h daily to hospitals with trans-
fusion licenses. The primary sources of blood collec-
tion are communities such as schools and churches and
donors who visit the blood bank at Mengo Hospital. The
majority of the blood donations come from students. The
blood bank collects and dispatches approximately 1500
units of blood components each month, majorly around
the central Uganda region. All donors at MHRB are
Voluntary Non-Remunerated Blood Donors (VNRBD).
They are categorized into new donors, donating for the
first time, repeat donors who have donated more than
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once and regular donors who donate every three months
throughout the year.

Sample size

The available data determined the sample size. The study
analyzed the records of all blood donations at MHRB
over a six-year period, using data from the UBTS elec-
tronic records. Uganda has approximately 80,000—90,000
registered blood donors, most donating twice a year [18].

Study population

The study included blood donations made at Mengo Hos-
pital from eligible blood donors per the UBTS criteria:
aged>16 to 70 years, >45 kg, Hemoglobin levels>12.5 g/
dL, no chronic conditions such as diabetes, asthma, etc.,
no respiratory infection within 14 days, no skin lesions,
no known TTIs, females shouldn’t have been menstruat-
ing, pregnant or breastfeeding, and one must have com-
pleted malaria treatment more than two weeks before the
donation [19]. We excluded records whose data on the
outcomes of the TTT test results was missing.

Laboratory testing procedures

The collected blood units are screened routinely for HIV,
HBV, HCV, and Syphilis. The MHRB uses multiple test
system starting with the Architect i2000-system (Abbott
Core Laboratories, USA) and follows testing algorithms
approved by the quality department [19]. Chemilumines-
cent microparticle immunoassay (Abbott Core Labora-
tories, USA) is used for the qualitative detection of HIV
p24 antigen and antibodies to HIV 1 & 2, hepatitis B
surface antigen, and antibodies to the Hepatitis C virus.
Syphilis is detected using the Treponema pallidum hem-
agglutination Assay (TPHA) (Abbott Core Laboratories,
USA). Positive samples are repeatedly tested in duplicate
for reproducibility and confirmed with ELISA techniques
[19]. Test results obtained from the screening and all
donor demographics are fed routinely into the electronic
UBTS system, a central system used by all blood banks in
Uganda.

Data collection tool and procedures

We extracted data from the UBTS donor electronic
records with the help of the blood bank data clerk
at MHRB. The data was then exported into a Micro-
soft Excel sheet and cleaned. Information extracted
included demographics (age, sex, and address), labora-
tory test results for HIV, HCV, HBV, and syphilis, and
details regarding previous donations (dates, test results,
impediments).
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Measures of study outcomes

Prevalence of TTls

The prevalence of each specific TTI was calculated and
expressed as a percentage:

Number of donations with a confirmed TT1
- 2100
The total number of donations

Data management and analysis

Data was automatically extracted from the UBTS elec-
tronic system, then converted to a Microsoft Excel
spreadsheet, cleaned, and exported for analysis into
STATA version 16.0 (StataCorp, College Station, Texas,
USA). Descriptive statistics were performed to describe
the characteristics of the study population and the dis-
tribution of the different TTIs. The chi-square test for
trends was used to test the significance of annual changes
in seroprevalence rates of TTIs over 6 years among
new blood donors. Chi-square and/or Fischer’s exact
tests were also conducted to examine the relationships
between the seroprevalence rates of TTIs and the inde-
pendent variables. A p-value <0.05 was considered statis-
tically significant.

Results

Participant socio-demographics and blood donation
characteristics

The analysis included 24,547 blood donations, the major-
ity of which are males (18,525, 75.5%) and those aged
25-40 years (9737, 39.7%). Donors were predominantly
from blood group O (12,509, 51.0%) and the largest group
of donors were new (15,745, 64.1%) and repeat donors
(8,618, 35.1%) (Table 1).

Prevalence rates and demographic distribution of
transfusion-transmitted infections among blood donations
The overall prevalence of transfusion-transmitted infec-
tions was 8.7% (n=2,142). Syphilis was the most preva-
lent infection at 3.0%, whilst HIV was the least (1.3%).
The highest prevalence rates were observed among males
(8.9%, p<0.001), individuals aged over 40 years (10.7%,
p<0.01), donors with blood group B (8.6%, p<0.01), and
new donors (10.0%, p<0.01) (Table 1).

Syphilis prevalence was highest among donors aged
over 40 years (5.3%, p<0.001), whereas HIV (1.7%,
p<0.001), HCV (1.8%, p=0.008), and HBV (3.1%,
p=0.002) were most prevalent among those aged 25-40
years. Male donors had significantly higher rates of HBV
(3.1%, p<0.001) and HCV (1.9%, p<0.001) compared to
female donors. Blood group A donors exhibited the high-
est prevalence of HCV (2.1%, p <0.01), while blood group
B donors showed the highest prevalence of HIV (1.5%,
p=0.02). New donors consistently demonstrated signifi-
cantly higher prevalence rates across all TTIs compared
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Table 1 Prevalence rates of transfusion-transmitted infections across various sociodemographic characteristics of blood donations at

Mengo hospital blood bank from 2017-2022

Variable Total n (%) Total TTls n (%) HBV n (%) HCV n (%) HIV n (%) Syphilis n (%)
Sample Size 24,547 (100) 2142 (8.7) 682 (2.8) 419(1.7) 316(1.3) 725 (3.0)
Sex

Male 18,525 (75.5) 1644 (8.9) 576 (3.1) 356 (1.9) 246 (1.3) 569 (3.1)
Female 6022 (24.5) 371(6.2) 106 (1.8) 63 (1.0) 70(1.2) 156 (2.6)
P-Value <0.001 <0.001 <0.001 0322 0.055
Age group in years

16-24 9628 (39.2) 651 (6.8) 256 (2.7) 172(1.7) 87 (0.9) 174 (1.8)
25-40 9737 (39.7) 956 (9.8) 305(3.1) 180 (1.8) 168 (1.7) 377 (3.9)
>40 2482 (10.1) 266 (10.7) 66 (2.6) 42(1.7) 37(1.5) 132(5.3)
Unknown* 2700 (10.9) 142 (5.3) 55(2.0) 25(0.9) 24(0.8) 42(1.6)
P-Value <0.001 0.002 0.008 <0.001 <0.001
Blood group

A 5822 (23.7) 500 (8.5) 166 (2.9) 120 (2.1) 78(1.3) 167 (2.9)
AB 1019 (4.2) 84(8.2) 32(3.1) 15(1.5) 12(1.2) 31(3.0
B 5102 (20.8) 441 (8.6) 142 (2.8) 96 (1.9) 79 (1.5) 148 (2.9)
O 12,509 (51.0) 969 (7.7) 337(27) 182 (1.4) 142 (1.1) 372(29)
Unknown* 95 (04) 21(1.0) 5(5.2) 6(6.3) 5(53) 7(74)
P-Value <0.001 0.540 <0.001 0.002 0.152
Type of donation

New 15,745 (64.1) 1575 (10.0) 557 (3.5) 327.(2.1) 245 (1.6) 549 (3.5)
Repeat 8618 (35.1) 435 (5.0) 123 (1.4) 92(1.1) 70(0.8) 174 (2.0)
Regular 166 (0.7) 5(3.0) 2(1.2) 0(0.0) 1(0.6) 2(1.2)
Unknown* 18 (0.1) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
P-Value <0.001 <0.001 <0.001 <0.001 <0.001

*Missing demographic data

Table 2 Trends of prevalence of transfusion-transmitted infections among new blood donations at Mengo hospital blood bank from

2017-2022

Variable Frequency of TTIs N (%)

Year 2017 2018 2019 2020 2021 2022 Total* P-value
Number of Donors 232(1.5) 2149 (13.6) 4713 (29.9) 1234 (7.8) 4109 (26.1) 3305 (20.9) 15,742 (100)

HBV 12(5.2) 94 (4.3) 145 (3.1) 45 (3.6) 137(3.3) 124 (3.8) 557 (3.5) 0.553
HCV 12(5.2) 60 (2.8) 90 (1.9) 20 (1.6) 90(2.2) 55(1.7) 327 (2.1) 0.009
HIV 4(1.7) 38(1.8) 71(1.5) 18 (1.4) 68 (1.7) 46 (1.4) 245 (1.6) 0.509
Syphilis 401.7) 81(3.8) 142 (3.0) 40(3.2) 210(5.1) 72(22) 549 (34) 0.935
Total 32(13.7) 273 (12.7) 448 (9.5) 123 (9.9) 505 (12.3) 297 (8.9) 1678 (10.6) 0.124

*Three of the new donors were missing a year of donation

to repeat or regular donors, including HBV (3.5%), HCV
(2.1%), HIV (1.6%), and syphilis (3.5%; all p<0.001),
Table 1.

Trends of transfusion-transmitted infections among new
blood donations

This analysis examined the prevalence trends of TTIs
among new donors. The prevalence of TTIs among new
donors decreased from 13.7% in 2017 to 8.9% in 2022
(p=0.124). Only HCV showed a statistically significant
variation in prevalence over the years, decreasing from
5.2% in 2017 to 1.7% in 2022 (p = 0.009). The prevalence of
HBYV was highest in 2017 at 5.2% and gradually reduced
to 3.5% in 2022, with the lowest prevalence observed

in 2019 at 3.1% (p=0.553). HIV prevalence decreased
steadily from 1.7% in 2017 to 1.4% in 2022 (p=0.509).
Unlike the other TTIs, the prevalence of syphilis gener-
ally increased from 1.7% in 2017 to 5.1% in 2021, then
dropped to 2.2% in 2022 (p = 0.935) (Table 2; Fig. 1).

Prevalence of co-transfusion transmitted infections among
blood donations

Approximately 136 donors (0.55%) experienced co-
infections. Syphilis and HBV were the most common
co-infections, whilst HIV-Syphilis co-infections were the
least (26, 0.11%). Two participants (0.01%) were identi-
fied with multiple co-infections involving HBV, HIV, and
Syphilis (Table 3).
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Fig. 1 Graphical presentations of trends of TTI over the years among new blood donors at Mengo Hospital blood bank, Uganda 2017-2022

Table 3 Prevalence of co-infections of HIV, HBV, HCV, and
syphilis among blood donors

Co-infection Frequency Percentage
HBV- syphilis 33 0.13
HIV- syphilis 26 0.11
HBV-HIV 26 0.1
HBV-HCV 25 0.10
HCV- syphilis 15 0.06
HCV-HIV 8 0.03
HBV-HIV-Syphilis 2 0.01
HCV-HIV-Syphilis 1 0.00
Total 136 0.55
Discussion

Blood transfusion services are critical for a high-quality
healthcare system. However, contaminated blood prod-
ucts can lead to transfusion-transmissible infections
(TTIs), which can be fatal [4]. Initially, syphilis was the
only known TTT in the 1930s, but with research advance-
ments, several other pathogens have been discovered
[20]. This study examined 24,547 blood donations for
the prevalence of four TTIs: HIV, HBV, HCYV, and syphi-
lis, which the WHO recommends for testing in donated
blood.

The overall prevalence of transfusion-transmitted
infections (TTIs) among all donors was 8.7% and higher
(10.6%) when considering only new donors. It's worth
noting that repeat donors consistently exhibited lower
infection rates compared to new donors. Thus, pri-
oritizing repeat and regular donors could serve as a key
strategy to enhance blood safety by minimizing the risk

of TTIs. Also, encouraging the general population to
become regular blood donors could potentially foster
greater health consciousness and reduce engagement in
high-risk behaviors that may lead to acquiring TTIs.

Irrespective of the donation type, however, the TTI
trend showed a general decline over the six-year period.
This could be attributed to public health interventions
such as HBV vaccinations, test-and-treat policies, and
heightened awareness messages to protect against HIV.
The prevalence rate of TTI in this study among donors
from central Uganda is lower than the recently reported
rate of 13.8% from a regional blood bank in Northern
Uganda [17]. This difference reflects geographical varia-
tions in the prevalence of infectious diseases in the gen-
eral population within Uganda, warranting targeted
resource allocation and strategies for addressing these
health concerns. Furthermore, the overall prevalence in
this study is lower than reported in Kenya (14.1%) [21]
and Tanzania (10.1%) [22]. The Kenyan and Tanzanian
studies collected data from various regions, possibly
explaining the lower prevalence.

In this study, syphilis exhibited the highest overall
prevalence rate at 3%. The rate was significantly higher
in individuals over 40 years (5.3%, p <0.001). Among new
donors, the prevalence was even higher at 3.4%, show-
ing a generally increasing trend, although this increase
was not statistically significant. Interestingly, previous
studies have reported considerably lower rates of syphi-
lis, including 1.2% in Kenya [21], 0.7% in India [23], and
1.2% in Nigeria [24]. These differences may reflect tem-
poral changes in disease patterns or variations in study
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populations. However, we acknowledge that TPHA was
used as a confirmatory test without further validation,
which may have led to an overestimation of syphilis prev-
alence in case of cross-reactivity.

Hepatitis B virus (HBV) also had a high overall preva-
lence rate of 2.8% and the highest rate among new donors
at 3.5%. This trend remained almost constant over the
six years. Similarly, HBV was reported as the common-
est TTI in several studies, with comparatively higher
rates of 4.1% in Northern Uganda [17], 4.5% in India [2],
13.4% in Burkina Faso [7], and 5.2% in Tanzania [22]. This
is because HBV is likely to have a high prevalence in the
general population due to its highly contagious nature. It
can be easily transmitted from one infected individual to
another through various routes, as it is present in all body
fluids and secretions, including blood, saliva, semen,
sweat, breast milk, tears, and urine [25]. The compara-
tively lower prevalence from Ugandan studies can be
attributed to the national HBV program initiated in 2015
with WHO support. This program has screened over
4 million people of all age groups, and more than 30% of
those infected with hepatitis B are aware of their status
and can access comprehensive treatment services [26].
However, sustainable efforts and complementary pro-
grams are needed because Uganda still bears one of the
highest burdens of hepatitis B worldwide, with 6% of the
population chronically infected [26, 27].

This study showed a relatively low overall prevalence of
HCV (1.7%) and 2.1% among new donors, with a signifi-
cant downward trend observed over the years (p =0.009).
In contrast, HCV was the most prevalent TTI in North-
ern Uganda (6.6%) in a similar study [17]. This also aligns
with a recent report showing a high prevalence of active
HCV (7.8%) among the general Ugandan population
[28]. The higher HCV prevalence in Northern Uganda
is largely due to unsafe injection practices linked to the
region’s history of conflict and displacement in camps,
compounded by limited awareness of HCV transmission
and inadequate healthcare infrastructure [28]. The preva-
lence of specific infections among blood donors likely
reflects the broader disease burden in the general popula-
tion [21]. Therefore, targeted interventions are needed to
address these regional differences in prevalent infectious
diseases in Uganda.

HIV had the lowest overall prevalence rate at 1.3% and
among new donors at 1.6% compared to all the TTIs.
Uganda has made significant strides in the fight against
HIV, achieving the second target of the Joint United
Nations Program on HIV/AIDS (UNAIDS)’s “95-95-95”
targets [29], with 96.1% of HIV-positive adults receiving
Antiretroviral Therapy (ART) [30]. Progress is also being
made toward the third target, with 92.2% of those on
ART being virally suppressed [30]. This high rate of viral
suppression means that individuals on ART are less likely
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to transmit the virus, contributing to the low rates of HIV
in the population.

Strengths and limitations

This study utilized a large sample size from a compre-
hensive Uganda Blood Transfusion Services dataset. The
study’s retrospective design also enabled the assessment
of long-term trends and the identification of changes in
TTI prevalence over time. Despite its strengths, the study
has several limitations. First, as a retrospective study,
it is liable to inherent inaccuracies, inconsistencies, or
missing information. Second, the study is limited to a
single blood bank in Uganda that largely collects blood
within the central region, which may not represent other
regions. In addition, comparing results with other stud-
ies is challenging, as many African studies do not include
confirmed results through alternative assays or molecular
methods. This includes the lack of confirmation for syph-
ilis assays in this study, which may impact the interpreta-
tion of the findings.

Conclusions

This study presents the current prevalence of TTIs
among blood donors in Central Uganda. The findings
indicate that syphilis and HBV are commonly prevalent
TTIs in this region. The high prevalence of syphilis and
HBYV raises significant public health concerns due to their
potential for severe complications. The treatment for
these diseases is cheap and available; therefore, interven-
tions should focus on heightening awareness and encour-
aging prevention, testing and early treatment among the
general population. The study also noted a significant
decrease in blood donors in 2020, likely due to COVID-
19 pandemic restrictions, demonstrating the impact of
global health crises on blood donation rates. Addition-
ally, the observed prevalence of co-infections, especially
HBYV and syphilis, necessitate comprehensive screening
and targeted interventions to prevent multiple infections.
Further research is warranted to investigate the factors
contributing to the high prevalence of HBV and syphilis
and to develop targeted interventions.
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