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Abstract
Background  Blood transfusions save millions of lives each year, but are also associated with significant health risks, 
including transfusion-transmitted infections (TTIs). The World Health Organization recommends mandatory screening 
for human immunodeficiency virus (HIV), hepatitis B virus surface antigen (HBsAg), hepatitis C virus antibody (anti-
HCV), and syphilis prior to transfusion. This study presents the first screening results from a public blood bank in 
Somaliland.

Method  Records from blood donors attending the blood bank of Hargeisa Group Hospital, Somaliland from 
January 2020 throughout December 2022 were reviewed retrospectively. Blood donations were screened using 
rapid diagnostic tests for HIV, HBsAg, anti-HCV and syphilis. Screening results and baseline demographic data were 
collected from all unique blood donors.

Results  Among the 19,021 blood donors, 18,989 (99.8%) were male and the median age was 29 (interquartile range 
25–35) years. A total of 310 (1.6%) individuals had one of the four TTIs screened for, of whom 226 (73%) were HBsAg 
positive. The seroprevalence of HIV was 0.1%; HBsAg 1.2%; anti-HCV 0.1%; and syphilis 0.3%. No co-infections were 
found.

Conclusion  The most common TTI was hepatitis B virus infection. The reported seroprevalence of TTIs was low 
compared to other studies in the region.
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Background
Globally, nearly 120  million units of blood are donated 
every year and considered as lifesaving supportive care 
[1]. However, blood transfusions are also associated with 
significant health risks, including transfusion-transmit-
ted infections (TTIs). The World Health Organization 
(WHO) recommends that all blood donations should be 
subject to mandatory screening for human immunodefi-
ciency virus (HIV), hepatitis B virus (HBV), hepatitis C 
virus (HCV), and syphilis prior to transfusion.

Globally, the seroprevalence of HIV, HBV, HCV and 
syphilis markers among blood donors vary greatly, with 
the lowest seroprevalence in high-income countries and 
the highest seroprevalence in low-income countries. 
Among blood donors in low and low-middle income 
countries, the estimated pooled median seroprevalence is 
nearly 1% for HIV, 4.5% for HBV, 1.4% for HCV, and 1.6% 
for syphilis [1].

In sub-Saharan Africa, a high prevalence of HIV has 
been a challenge for more than thirty years. Although the 
majority of HIV transmission is attributable to unpro-
tected sexual intercourse, it is also transmitted through 
unsafe blood transfusion. A previous study suggested that 
1% of new HIV infections are attributable to blood trans-
fusions in sub-Saharan Africa [2]. However, the data on 
HIV burden in blood donors and recipients post transfu-
sion are scarce, and thus the incidence of HIV infection 
attributable to blood transfusion remains uncertain.

Globally, about 300  million people live with chronic 
HBV infection, of whom an estimated 82  million reside 
in sub-Saharan Africa [3]. In countries where donor 
screening and blood testing have been implemented, the 
estimated risk of acquiring HBV infection after blood 
transfusion is considered low, around 1:500,000 blood 
units [4]. However, in low-income countries children 
under five years of age receive up to 54% of all blood 
transfusions given, hence children run a higher risk of 
acquiring chronic HBV infection after blood transfusion 
than adults [3, 5, 6].

An estimated 58  million individuals are chronically 
infected with HCV worldwide, of whom 9 million live in 
the WHO African region [7]. In high-income countries, 
the estimated risk of acquiring HCV infection after blood 
transfusion is considered low, less than 1:200,000 blood 
units. In low-income countries, however, blood transfu-
sion still remains one of the main causes of HCV trans-
mission [3, 7–9].

The global burden of syphilis infection is high, with an 
estimated 7.1  million incident cases occurring annually 
[10]. Syphilis transmission has occurred via blood trans-
fusion in the past; however, since the implementation of 
blood safety programs and refrigeration of blood prod-
ucts, it is now believed to be rare [4, 11, 12].

Data on the prevalence of TTIs at the Horn of Africa 
are scarce. A recent study of 420 blood donors at the 
Somali Sudanese Specialized Hospital in Mogadishu, 
Somalia found a seroprevalence of 0% for HIV and HCV, 
2.1% for HBV and 0.7% for syphilis [13]. However, a pre-
vious study of blood donors in Jijiga, Ethiopia Somali 
Region, found a high seroprevalence of HBV (10.9%), and 
a low seroprevalence of HIV (0.1%), HCV (0.4) and syph-
ilis (0.1%) [14]. Moreover, a recent study of 494 blood 
donors attending the Banadir Hospital in Somalia, Moga-
dishu found a high HBsAg seroprevalence of 9.7% [15].

To the best of our knowledge, however, there are no 
published data on the seroprevalence of TTIs among 
blood donors in Somaliland. This study aimed to assess 
the seroprevalence of HIV, HBV, HCV, and syphi-
lis among blood donors using available screening data 
from Hargeisa Group Hospital Blood Bank, Hargeisa, 
Somaliland.

Methods
Study setting and participants
A retrospective cross-sectional study of adult (≥ 16 years) 
blood donors attending the blood bank of Hargeisa 
Group Hospital (HGH), Hargeisa, Somaliland between 
January 1, 2020, and December 31, 2022, was undertaken 
by using screening data available. HGH is located in 
Hargeisa, the capital and largest city of the self-declared 
Republic of Somaliland. The blood bank was estab-
lished in 2019 and serves HGH which is a governmental 
regional hospital providing health services to a popula-
tion of 1.2 million. HGH is also functioning as a referral 
hospital for the total population of Somaliland, which is 
estimated to be 4.2 million [16].

Blood donation routines
If a patient needed blood transfusion, the relatives of the 
patient were routinely asked for blood donation, as non-
relative voluntary blood donors were rare. The HGH 
blood bank did not routinely register the specific type of 
donor.

The eligibility criteria for blood donation were (1) age 
between 16 and 75 years of age; (2) body weight ≥ 65 kg; 
(3) hemoglobin 13.5  mg/dL for males, and 12.5  mg/dL 
for females. Exclusion criteria were medical history of 
viral hepatitis or sexually transmitted infections, hyper-
tension, heart condition or seizures the last six months 
before blood donation.

Screening data
Demographic data of the blood donors and laboratory 
results were registered manually at the time of dona-
tion. Only screening results from first-time donors were 
included in the analyses, and consequently results from 
multiple blood donors were excluded. ABO and Rhesus 
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anti-D blood grouping was determined using monoclonal 
antibody (anti-A/B/D) red blood cell agglutination tests 
(Spinreact, Girona, Spain). HIV-1/2 and Treponema pal-
lidum antibodies were detected using the rapid diagnos-
tic test (RDT) Standard Q HIV/Syphilis Combo Test (SD 
Biosensor Inc., Gyeonggi-do, Republic of Korea; detec-
tion of HIV antibody, sensitivity: 100%, specificity: 99.9%; 
detection of Treponema pallidum antibodies, sensitivity: 
98.8%, specificity: 100%). HBV screening was performed 
by measuring hepatitis B surface antigen (HBsAg) using 
the Core Tests® One Step HBsAg RDT (Core Technology 
Co., Beijing, China; sensitivity: 99.3%; specificity: 99.7%) 
according to the manufacturer instructions. Anti-HCV 
antibodies were measured using the Standard Q HCV 
Ab RDT (SD Biosensor Inc., Gyeonggi-do, Republic of 
Korea; sensitivity: 100%, specificity: 97.7). Donors test-
ing positive viral hepatitis or syphilis were referred to 
the medical department at Hargeisa Group Hospital for 
further investigation and confirmation tests, whereas 
donors testing positive for HIV were referred to the local 
HIV treatment center at Hargeisa Group Hospital for fur-
ther follow-up.

Statistical analysis
All data for this study was obtained from the handwritten 
records and digitalized by dedicated data clerks before it 
was quality checked and entered into SPSS version 29.0 
(SPSS Inc., Chicago, IL, USA) for statistical analyses. A 
p-value < 0.05 was considered significant throughout the 
study. Categorical variables were summarized as fre-
quencies, whereas continuous variables were presented 
as median and interquartile range. A 95% confidence 
interval (CI) around sample proportion was calculated 
using Clopper-Pearson tests. Comparisons between 
groups were performed using Pearson Chi-Square tests 
for categorical variables and Mann-Whitney U tests for 
continuous variables. The Strengthening the Reporting of 
Observational studies in Epidemiology (STROBE) state-
ment guidelines were followed [17].

Ethics
All data were retrospectively collected from electronic 
databases and written records available at the blood 
bank department at HGH. The data were fully ano-
nymized before the researchers accessed the data. The 
institutional Ethical Committee of the University of 
Hargeisa approved the study before the donor records 
were retrieved and the need for informed consent to par-
ticipate was deemed unnecessary according to national 
regulations by the Ethical Committee of Somaliland Min-
istry of Health Development which granted ethical clear-
ance (Ref: MOHD/DG:2/843/2023).

Results
Socio-demographic characteristics
A total of 19,021 screening results within the study 
period were available and no records were excluded since 
all were first-time blood donors. The vast majority of the 
blood donors were men (99.8%) and the median age was 
29 (interquartile range 25–35) years. The youngest blood 
donor was 17, whereas the oldest was 73 years of age. 
The most common blood group was O Rhesus positive 
(53.5%), whereas AB Rhesus negative or positive were 
rare (< 0.1%) (Table 1).

Seroprevalence of HIV, HBsAg, anti-HCV and Treponema 
pallidum antibodies
Among the 19,021 blood donors, a total of 11 (0.1%; 95% 
CI 0.03–0.1) were HIV positive; 226 (1.2%; 95% CI 1.0-
1.4) were HBsAg-positive; 17 (0.1%; 95% CI 0.05–0.1) 
were anti-HCV positive; and 56 (0.3%; 95% CI 0.2–0.4) 
had detectable Treponema pallidum antibodies (Table 2).

No co-infections occurred among the blood donors. 
Although the numbers were small, there was a significant 
temporal fluctuation of HBV infection, with a two-fold 
increase in HBsAg positivity from 2021 to 2022 (0.8% vs. 
1.6%; p < 0.001).

In total, 310 (1.6%) tested positive for any of the four 
TTIs screened for, of whom HBV infection was the most 
common TTI (73%).

All TTI-positive blood donors were men, and no sig-
nificant differences in relation to sex was found (Table 3).

In general, TTIs were most prevalent among blood 
donors 26–35 years of age, comprising 151 (48.7%) 
of the total TTI positives. Among the HBV infected 
donors there was a significant difference between the age 
groups, indicating increasing HBsAg positivity with age 
(p = 0.007).

Blood group determination was missing in 84 (0.4%) 
donors, of whom 83 were infected with TTIs, and thus 
found ineligible as blood donors, which explains the lack 
of blood typing in these individuals.

Discussion
To the best of our knowledge, this is the first study pre-
senting seroprevalence of TTIs among blood donors in 
Somaliland. We found that hepatitis B virus infection 
was the most common TTI, with an increasing HBsAg 
positivity with age of the blood donor. Overall, how-
ever, the seroprevalence of TTIs was surprisingly low 
compared to other studies in the region [13–15, 18–20]. 
Another interesting finding was that the three-year 
records of blood donations comprised almost exclu-
sively of male blood donors (99.7%). This is, however, in 
line with similar studies conducted within in the Somali 
Region of Ethiopia (98.7%) and in Mogadishu, Soma-
lia (97.7%; 99.8%) [14, 15, 21]. This might be explained 
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by a social acceptance of the fact that women are more 
prone to anemia due to pregnancy, menstrual bleeding, 
and breastfeeding, and thus men are preferred as blood 
donors above women.

In our study, the seroprevalence of HIV was low (0.1%), 
which is comparable to other studies among blood 
donors in adjacent regions in Ethiopia and Somalia with a 
seroprevalence ranging from 0 to 0.6% [13, 14, 18, 20, 21], 
although significantly lower than an ancient study in Dji-
bouti which reported a seroprevalence of 1.9% [19]. Our 
findings concur with the estimated prevalence of HIV in 
Somalia (< 0.1%), although the data are scarce and there 
is a lack of representative prevalence studies [22].

Interestingly, we found a substantially lower serop-
revalence of HBsAg (1.2%) compared to recent stud-
ies among Somali blood donors in Jijiga (Somali region 
of Ethiopia; 10.9%) and Mogadishu (Somalia; 2.0-19.1%) 
[13–15, 23]. There is a lack of representative preva-
lence studies in Somaliland and Somalia, but a previous 

meta-analysis estimated the pooled prevalence of chronic 
hepatitis B infection in Somalia to be 18.9%, whereas 
a recent community-based prevalence study found a 
prevalence of 12.7% in the Somali region of Ethiopia 
[24, 25]. One potential explanation for the low serop-
revalence of HBsAg observed in our study is selection 
bias, i.e., individuals with known chronic hepatitis B 
may have refrained from registering as blood donors. 
However, considering the limited public awareness of 
chronic hepatitis B and the absence of screening pro-
grams in the country, it is unlikely that this factor sig-
nificantly influenced our findings. Additionally, due 
to the donor recruitment practices at Hargeisa Group 
Hospital, most donations were likely obtained from 
replacement donors. This contrasts with findings from 
other studies in the region, which report a higher sero-
prevalence of HBsAg and a predominance of voluntary 
donors [15, 18, 20]. Nevertheless, our findings are con-
sistent with those of a recent study conducted at SOS 

Table 1  Socio-demographic characteristics of blood donors attending the Hargeisa Group Hospital, Somaliland 2020–2022
2020 (n=5043) 2021 (n=6141) 2022 (n=7837) Total (n=19021)

Sex
 Male 5028 (99.7) 6132 (99.9) 7829 (99.9) 18,989 (99.8)
 Female 15 (0.3) 9 (0.1) 8 (0.1) 32 (0.2)
Age, years 29 (25–35) 29 (25–34) 29 (25–35) 29 (25–35)
Age group
 16–25 1456 (28.9) 2003 (32.6) 2233 (28.5) 5692 (29.9)
 26–35 2485 (49.3) 2891 (47.1) 3940 (50.3) 9316 (49.0)
 36–45 898 (17.8) 979 (15.9) 1317 (16.8) 3194 (16.8)
 46-55 192 (3.8) 260 (4.2) 312 (4.0) 764 (4.0)
 >55 12 (0.2) 8 (0.1) 35 (0.4) 55 (0.3)
Blood group1

 O Rh- 123 (2.4) 196 (3.2) 203 (2.6) 522 (2.8)
 O Rh+ 2599 (51.8) 3278 (53.6) 4256 (53.6) 10,133 (53.5)
 A Rh- 81 (1.6) 75 (1.2) 69 (0.9) 225 (1.2)
 A Rh+ 1341 (26.7) 1614 (26.4) 1956 (25.1) 4911 (25.9)
 B Rh- 37 (0.7) 39 (0.6) 54 (0.7) 130 (0.7)
 B Rh+ 834 (16.6) 911 (14.9) 1263 (16.2) 3008 (15.9)
 AB Rh- 2 (<0.1) 0 1 (<0.1) 3 (<0.1)
 AB Rh+ 5 (0.1) 0 0 5 (<0.1)
Data are presented as number (%) or as median (interquartile range) unless otherwise noted
1Blood group determination was missing in 84 donors, of whom 83 were infected with transfusion transmitted infections

Table 2  Blood donors positive for TTIs at Hargeisa Group Hospital, Somaliland 2020–2022
Total (n=19021) 2020 (n=5043) 2021 (n=6145) 2022 (n=7842) Significance p

HBsAg positive 226 (1.2) 57 (1.2) 47 (0.8) 122 (1.6) <0.001
Anti-HCV positive1 17 (0.1) 7 (0.1) 4 (0.1) 6 (0.1) 0.380
HIV positive2 11 (0.1) 3 (0.1) 4 (0.1) 4 (0.1) 0.941
Syphilis positive 56 (0.3) 17 (0.3) 17 (0.3) 22 (0.3) 0.807
Data are presented as number (%)

Abbreviations: anti-HCV, hepatitis C virus antibody; HBsAg, hepatitis B surface antigen; HIV, human immunodeficiency virus; TTIs, transfusion transmitted 
infections
1Anti-HCV status was missing in eight blood donors
2HIV status was missing in two blood donors
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Heliwa Hospital in Somalia, which reported a similarly 
low HBsAg seroprevalence (2.0%) among blood donors, 
over 80% of whom were family donors [21]. Further 
studies are needed to investigate if differences in donor 
profiles potentially could influence the estimated sero-
prevalence. Another explanation for the observed low 
seroprevalence of HBsAg in our study, might have been 
that the blood bank at Hargeisa Group Hospital used 
RDTs to screen blood donations, although RDTs are 
imperfect screening tools for blood safety due to their 
reduced sensitivity when serum HBsAg levels are low [26, 
27]. For the purpose of population screening and serop-
revalence estimates, RDTs are considered reliable tools 
and the HBsAg RDT used in our study has a high sensi-
tivity and specificity according to the manufacturer [28]. 
However, the WHO recommends using enzyme-linked 
immunoassays (ELISA) for screening blood donors and 
report that nearly 25% of blood donations in low-income 
countries have been found not following basic quality 
assured screening procedures [1]. Our findings under-
line the need for population-based prevalence studies in 
the region in order to explore the pretest probability for 
hepatitis B virus infection (and other TTIs) in Somaliland 
and to reach WHO’s goal to eliminate viral hepatitis as a 
public health threat by 2030 [29].

The low seroprevalence of anti-HCV infection (0.1%) 
in our study is similar to previous studies in the region 

(0-0.8%) [13–15, 18–21]. In the neighboring country 
Ethiopia, the estimated prevalence of anti-HCV is 3.1%, 
whereas representative prevalence studies are lacking 
in Somaliland with only a few studies on hepatitis C in 
Somalia [24, 30]. A previous meta-analysis of preva-
lence studies among Somali people estimated a pooled 
anti-HCV prevalence of 4.8% [24]. However, the limited 
number of studies, the small sample size, and study pop-
ulations with a high degree of heterogeneity, pinpoints 
again the need for representative population-based prev-
alence studies of TTIs in the region.

Although the proportion of positive markers for syph-
ilis in our study (0.3%) was slightly higher than a study 
from the Somali region of Ethiopia (0.1%) [14], the serop-
revalence was lower than other studies in the region with 
an estimated prevalence ranging from 0.7 to 1.9% [13, 18, 
21, 23]. To the best of our knowledge, there is a lack of 
representative population-based prevalence studies on 
sexually transmitted infections in Somaliland. A study 
of vulnerable women in Hargeisa, Somaliland, estimated 
the prevalence of syphilis to be 2.4% with a decreasing 
trend from previous surveys [31]. However, the sam-
ple size in this survey was small (n = 96) and included a 
highly selected study population, and thus the estimate 
can hardly be considered as generalizable to the general 
population.

Table 3  Distribution of TTIs by socio-demographic factors among blood donors at Hargeisa Group Hospital, Somaliland 2020–2022
Blood 
donations 
tested

HBsAg positive Signifi-
cance p

Anti-HCV 
positive

Signifi-
cance p

HIV positive Signifi-
cance p

Syphilis 
positive

Sig-
nifi-
cance 
p

Sex 1.000 1.000 1.000 1.000
 Male 18,989 226 (1.2) 17 (0.1) 11 (0.1) 56 (0.3)
 Female 32 0 0 0 0
Age group 0.007 0.580 0.513 0.163
 16–25 5692 65 (1.1) 2 (<0.1) 1 (<0.1) 12 (0.2)
 26–35 9316 98 (1.1) 10 (0.1) 7 (0.1) 36 (0.4)
 36–45 3194 43 (1.3) 4 (0.1) 3 (0.1) 5 (0.2)
 46-55 764 18 (2.4) 1 (0.1) 0 3 (0.4)
 >55 55 2 (3.6) 0 0 0
Blood group1 0.394 0.773 0.024 0.902
 O Rh- 522 7 (1.3) 0 1 (0.2) 2 (0.4)
 O Rh+ 10,133 133 (1.3) 10 (0.1) 7 (0.1) 28 (0.3)
 A Rh- 225 0 1 (0.4) 0 0
 A Rh+ 4911 46 (0.9) 4 (0.1) 0 17 (0.3)
 B Rh- 130 1 (0.8) 0 1 (0.8) 1 (0.8)
 B Rh+ 3008 39 (1.3) 2 (0.1) 2 (0.1) 7 (0.2)
 AB Rh- 3 0 0 0 0
 AB Rh+ 5 0 0 0 0
Data are presented as number (%)

Abbreviations: anti-HCV, hepatitis C virus antibody; HBsAg, hepatitis B surface antigen; HIV, human immunodeficiency virus; TTIs, transfusion transmitted 
infections
1Blood group determination was missing in 84 donors, of whom 83 were infected with transfusion transmitted infections
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This study had a number of strengths. Firstly, it had 
a large sample size from the first governmental blood 
bank in Somaliland that serves not only the population 
of Hargeisa but also provides blood donation services to 
other regions. Secondly, the serological results were con-
sistent with only few missing data throughout the study 
period. Thirdly, the laboratory tests have been performed 
in a hospital setting using trained laboratory personnel.

This study also had some limitations. Firstly, confir-
matory testing using ELISA was not routinely available; 
consequently, blood screening relied on RDTs, which 
are known to have a lower sensitivity and specificity, and 
thus the estimated seroprevalences of TTIs should be 
interpreted with caution. Yet more importantly, ELISA 
is the preferred method for the purpose of blood safety 
screening in blood banks, especially for HBV which can 
be transmitted from individuals with even undetectable 
levels of HBsAg in peripheral blood. Secondly, the blood 
donors were almost exclusively men, which makes it diffi-
cult to indicate a seroprevalence in the general population 
and impossible to explore differences in the distribu-
tion and trends of TTIs among male and female blood 
donors. Thirdly, as the study was a retrospective review 
of existing records, the type of donor and other relevant 
socio-demographic variables and risk factors were not 
routinely registered and thus could not be included in the 
data analysis. Moreover, a digital registration system was 
not available at the blood bank and a suggested measure 
would be to register the above-mentioned donor infor-
mation using standardized electronic software in order to 
improve the quality of the blood bank and ensuring blood 
safety routines.

Conclusion
Overall, the seroprevalence of TTIs was low compared 
to other studies in the region. The most common TTI 
was hepatitis B virus infection and warrants for further 
community based seroprevalence studies in the country. 
Moreover, in order to prevent the future risk of TTIs, fur-
ther studies should be undertaken evaluating the blood 
screening procedures and monitor the seroprevalence of 
TTIs in blood banks in Somaliland.
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