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Abstract

Background: Hepatitis B is an infection of the liver caused by the hepatitis B virus. The infection is characterized
by acute and chronic illness, that often lead to liver cirrhosis, and death. In this study, we determined the pro-
portion of patients with hepatitis B infection in Mogadishu and evaluated their hepatitis B viral DNA.
Methods: A retrospective hospital-based descriptive study was conducted between July 2022 and October 2023
to collect data from all patients sent to the Dr. Sumait Hospital, Mogadishu, Somalia for hepatitis B DNA detec-
tion and viral load determination.

Results: Among the 406 patients studied in a clinical setting, 54.4% tested positive for hepatitis B virus (HBV)
infection. The cohort predominantly consisted of males (62.8%) and individuals aged 30-39 years (32.8%). Age
and sex were significantly associated with HBV positivity, with higher odds obsetved in older age groups with a
2.62 times higher risk of infection (95%CI=1.447-4.750) for the individuals aged between 30-39 years old, 3.19
times greater (95%CI=1.671-6.114) for those age group between 40-49 years old, and 3.13 times greater
(95%CI=1.670-5.870) for those age group above 50 years. It should be noted that these findings are based on a
clinical cohort and therefore may not represent the prevalence of HBV in the general population.

Conclusion: This study highlights a high proportion of HBV infection among clinical patients with known or
suspected HBV infection in Mogadishu, with significant associations between age, sex, and infection risk. Further
population-based studies are needed to assess the true burden of HBV in the general population in Somalia.
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Introduction

Hepatitis B is a viral infection associated with
acute and chronic liver diseases. This disease is a
major global public health problem, with the
Western Pacific and Africa having the highest bur-
den of infection(1,2). Approximately 296 million
individuals are estimated to be affected by the vi-
rus, resulting in 820,000 deaths due to hepatocel-
lular carcinoma and liver cirrhosis (3). The disease
has shown some dynamic epidemiological fea-
tures, where previously endemic locations are re-
porting a decrease in prevalence, which is at-
tributed to improvements in socioeconomic sta-
tus, antiviral treatment, and vaccine uptake (4-0).
However, countries with a low prevalence are be-
ginning to record higher cases due to the increased
migration of people from endemic countries (4).
Similar to most African countries, viral hepatitis,
particularly hepatitis B virus (HBV), is considered
an important public health problem in Somalia. It
is endemic and has a relatively high prevalence rate
(7). However, high-quality epidemiological data on
hepatitis in Somalia is inadequate. Similarly, infor-
mation regarding viral load patterns is unavailable.
This is despite the importance of viral load pat-
terns for guiding treatment decisions. HBV viral
load levels of HBV DNA correlate with the sever-
ity of infection and are usually associated with a
significantly increased risk of developing liver cir-
rhosis and hepatocellular carcinoma (4). Available
data have shown that high HBV viral load is a sig-
nificant predictor of HCC development of hepa-
tocellular carcinoma (8,9). Among the various
treatment strategies for recurrent HCC, altering
the HBV load via targeted treatment is the only
option.

Furthermore, HBV DNA level is the key prognos-
tic marker for disease progression and a primary
guide for treatment decisions. Large cohorts, in-
cluding REVEAL-HBYV, show a clear dose re-
sponse between viral load and risks of cirrhosis
and hepatocellular carcinoma, independent of
ALT or HBeAg (10,11). Clinical guidelines use
HBV DNA thresholds to determine treatment el-
igibility, monitor response, and detect virologic
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breakthrough; high maternal HBV DNA also in-
forms peripartum prophylaxis to reduce mother-
to-child transmission (12-14). In Somalia’s re-
source-limited context, defining local viral load
distributions will identify high-risk patients, prior-
itize antiviral therapy, and provide objective pro-
gram metrics, directly addressing current evidence
gaps.

According to the Risk Evaluation of Viral Load
Elevation and Associated Liver Disease/Cancer-
Hepatitis B Virus (REVEAL-HBYV), the incidence
of liver cirrhosis tends to increase based on HBV
DNA levels, from 5% when the viral load is not
detectable (< 300 copies/mL) to 36% when the
viral load is above 106 copies/mL (10,11). In other
words, the progression of liver disease to cirrhosis
among hepatitis B—infected individuals strongly
correlate with the HBV viral load, regardless of the
serum levels of the alanine aminotransferase en-
zyme of the hepatitis B e antigen. Similarly, the risk
of developing hepatocellular carcinoma is propor-
tional to the circulating HBV levels.

Addressing this important public health challenge
would require primary epidemiological data on
HBYV status and viral load patterns, which could
serve as a guide for the government and other
healthcare service providers to control and man-
age the infection. However, as highlighted earlier,
there are only a few published studies on the epi-
demiology of HBV in Somalia, all of which were
based on serological assays. In addition, data on
the incidence and determinants of cirrhosis and
hepatocellular carcinoma in patients with HBV in-
fection are lacking. Polymerase chain reaction—
based methods, including real-time quantitative
PCR, are highly sensitive techniques that can ob-
jectively detect and measure serum HBV DNA
levels, which can help determine disease progres-
sion depending on the HBV DNA levels (12—-14).
HBV DNA is a quantitative virologic marker that
determines the HBV replication level. Many stud-
ies have shown that HBV DNA levels can explain
the severity of infection and extent of liver injury
and fibrosis to a large extent. It has also proven to
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be a useful marker for evaluating response to anti-
viral treatment (13). In this study, we examined the
prevalence of HBV infection among patients in
Mogadishu and determined the viral pattern in
HBV-positive patients.

Materials and Methods

Ethical approval

The study was conducted in compliance with the
approval and recommendations granted by the
ethics review board of the SIMAD University,
Mogadishu, Somalia (Ref. No.: 2022/IM-
RSU/FMHS/FR18/P049). All the patients/pat-
ents and guardians of the research subjects were
informed about the study’s objectives, and their
informed verbal consent was obtained before en-
rollment as approved by the ethics review board.
To preserve anonymity under verbal consent, no
names, signatures, phone numbers, or other direct
identifiers were recorded. Each participant was as-
signed a unique study ID; the consent confirma-
tion was documented by ID, date/time, and inter-
viewer initials (and an independent witness where
required), without any personal identifiers. All
identifiable participants’ information were made
anonymous and only willing participants were en-
rolled without any coercion.

Inclusion and exclusion criteria

Inclusion criteria were all individuals requesting
for HBsAg test, regardless of symptom status or
treatment history. Patients whose records were
missing, or incomplete were also excluded.

Patients and samples

This study used a descriptive retrospective ap-
proach. All patients referred for HBV diagnosis by
PCR at Dr. Sumait Hospital, Mogadishu, Somalia,
regardless of their serological status (positive or
HBsAg screening test), were included. For each
case, only patient records, including age, sex, HBV
DNA status, and viral load, were included.

The laboratory records of all 406 patients who sat-
istied the inclusion criteria and underwent HBV
DNA PCR test between July 2022 and October
2023. A Google form was used to enter the
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patient’s data, results, and viral load status, and an
Excel sheet was retrieved and exported into IBM
SPSS version 27.0; IBM Corp., Armonk, NY,
USA)) for analysis. The incidence rates of HBV
infection were determined for age and sex varia-
bles, whereas positive infection rates were ana-
lyzed based on serum HBV DNA levels. Chi-
square analysis was used to determine any associ-
ation between HBV DNA levels (less than 20, 20-
2000, 2001-20,000, and >20,000 IU/mL).

Nucleic acid extraction

Viral DNA was isolated from whole blood sam-
ples of patients using the GeneProof Pathogen-
Free DNA Isolation Kit (GeneProof, Brno, Czech
Republic), according to the manufacturer's proto-
col. Briefly, template DNA was extracted from
200 pl of whole blood using the spin column tech-
nique. Prior to DNA extraction, 5 pl of Gene-
Proof internal extraction control was added to the
blood sample.

Real time PCR detection and quantification of
HBV DNA

HBYV detection entails the amplification of a spe-
cific conserved DNA sequence of the HBV P-
gene and determination of its presence, as indi-
cated by FAM fluorophore fluorescence growth.
Quality control was achieved with the aid of a pos-
itive Internal Control detected in the HEX fluo-
rescence channel. In addition, the RT-PCR Master
Mix contains uracil-DNA-glycosylase, which helps
to avoid errors due to contamination of the PCR
products. PCR was performed on a LineGene
9600 thermocycler (Bioer, China) in a 50 ul reac-
tion volume. The qPCR program consisted of two
steps: holding at 37 °C for 2 min and 95 °C for 1
min, followed by 45 cycles of annealing, extension,
and a final extension at 95°C for 5 s, 60 °C for 40
s, and then 70 °C for 20 s.

Results

Socio-demographic characteristics

Overall, 406 participants were included in this
study, of which 255 (62.8%) were male and 133
(32.8%) were age group 30-39 years. In addition,
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223 (54.4%) participants were positive for hepati-
tis B virus infection, of whom 154 of the positive
respondents were male and 70 were aged 30-39
years. Chi square analyses indicated that partici-
pant age and sex were significantly associated with

HBYV infection. Importantly, this patient sample
represents a clinical cohort, and thus the infection
rates observed here cannot be extrapolated as gen-
eral population prevalence (Table 1).

Table 1: Socio-demographic characteristics between HBV-infected and non-infected

Characteristics HBYV infection _ Total X2 P-value
Positive Negative n (%)
n (%) n (%)
Gender 8.274 0.004*
Male 154 (60.4) 101 (39.6) 255 (62.8)
Female 69 (45.7) 82 (54.3) 151 (37.2)
Age 19.342 <0.001*
<29 66 (75.0) 22 (25.0) 88 (21.7)
30-39 70 (52.0) 63 (47.4) 133 (32.8)
40-49 40 (46.0) 47 (54.0) 87 (21.4)
>50 47 (48.0) 51 (52.0) 98 (24.1)

Association between age and gender with HBV regression adjusting for age, females showed sig-

positivity.

The age and sex of the participants were signifi-
cantly associated with hepatitis B virus (HBV) in-
fection based on positivity in univariate and mul-
tivariate logistic regression analyses. Crude and ad-
justed analyses were performed to examine the as-
sociation of age and gender with HBV positivity.
Crude positivity proportions were higher among
males (Table 1). However, in multivariable logistic

nificantly higher odds of HBV infection compared
to males (Table 2). This suggests potential con-
founding by age or other variables. Similarly, the
odds of hepatitis B virus infection were 2.62 times
higher (95%CI=1.447-4.750) for individuals
aged-30-39 years old, 3.19 times greater
(95%CI=1.671-6.114) for those age group—40-49
years old, and 3.13 times greater (95%CI=1.670-
5.870) for those aged > 50 years (Table 2).

Table 2: Association between age and gender with HBV positivity

Characteristics OR (95%CI) P-value OR (95%CI) P-value |
Gender

Male 1

Female 1.81(1.206-2.722) 0.004* 1.66 (1.096-2.530) 0.017
Age(yr)

<29 1 1

30-39 2.70 (1.496-4.873) 0.001 2.62 (1.447-4.750) 0.001

40-49 3.52 (1.857-6.690) <0.001 3.19 (1.671-6.114) <0.001

>50 3.25 (1.743-6.078) <0.001 3.13 (1.670-5.870) <0.001

Hepatitis B virus (HBV) infection viral load

Of the 223 hepatitis B virus (HBV)-infected pa-
tients in this study, 30.3% had a viral load between
20-20001U/mlL., 11.6% had a viral load less than

and only 5.40% had a viral load between 2001-
200001U /mL.

Among the HBV-infected patients, 31 (13.9%)
had a viral load of 22,000 TU/mlL., which is a key

20 1U/ml., 7.6% had a viral load of 20000 IU/mlL,,
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threshold for treatment consideration according
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to international guidelines such as EASL and
NICE. The remaining 192 patients (86.1%) had vi-
ral loads below this threshold.

Table 3 summarizes the proportions of HBV-in-
fected patients by viral load categories (IU/mL),
reflecting the range of viral replication activity in
this clinical cohort. The majority (30.3%) of pa-
tients had wviral loads between 20 and 2,000
IU/mL, indicating low to moderate viral presence.

A smaller fraction exhibited high viral loads, with
7.6% exceeding 20,000 IU/mL and 5.4% falling
between 2,001 and 20,000 IU/mL, which may rep-
resent individuals at greater risk of disease pro-
gression and candidates for treatment. Addition-
ally, 11.6% had very low viral load levels under 20
IU/mL, potentially reflecting controlled or inac-
tive infection.

Table 3: Distribution of hepatitis B viral load levels among infected patients in Mogadishu, Somalia (N=223)

HBYV Viral Load (IU/mL) Number of Patients (approx.) Percentage (%)
> 20,000 223 x7.6% = 17 7.6
2,001 - 20,000 223 x5.4% =12 5.4
20 - 2,000 223 x 30.3% = 68 30.3
<20 223 x 11.6% = 26 11.6

In addition, the chi-square analysis to establish
whether any association existed between the two
variables analyzed showed that only age (P <0.004)

was significantly associated with the viral level (Ta-

ble 4).

Table 4: Association between age, gender, and viral load

Variables Viral level _ P-value
Low viral load Moderate High viral load
n (%) n (%) n (%)
Gender 3.669 0.162
Male 113 (73.4) 19 (12.3) 22 (14.3) 154 (69.1)
Female 57 (82.6) 3 (4.3 9 (13.0 69 (30.9)
Age 19.167 0.004
<30 39 (59.1) 10 (15.2) 17 (25.8) 66 (29.0)
30-39 60 (85.7) 4 (5.7 6 (8.6) 70 (31.4)
40-49 31 (77.5) 6 (15.0) 3 (7.5 40 (17.9)
>50 40 (85.1) 2 (4.3 5 (10.6) 47 (21.1)

Note: Low viral load = 0-5,000; Moderate viral load = 5,000-250,000; High viral load = >250,000

Discussion

This 15-months hospital-based retrospective
study offers a unique opportunity to evaluate the
prevalence of chronic HBV infection and to un-
derstand the viral load pattern among patients in
Mogadishu, Somalia. This study provides valuable
data regarding HBV carriers in Mogadishu, which
constitutes a significant risk to all susceptible indi-
viduals, especially in densely populated regions.
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The results of this study revealed that 54.4% of the
patients were positive for hepatitis B virus DNA,
indicating a very high infection rate in Mogadishu.
This may not represent the true state of HBV in-
fection in the study location, because most of the
patients enrolled in the present study are known to
be HBV-positive and are currently undergoing
treatment. Hence, the recommendation for the
HBYV DNA test is to monitor treatment and viral
load levels rather than to determine the presence
of infection. Furthermore, since the study popula-
tion is composed of individuals seeking healthcare
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services, these results should not be interpreted as
reflecting HBV prevalence in the wider commu-
nity. Clinical cohorts often have higher rates of in-
fection due to referral patterns or symptomatic
presentation. Therefore, while our findings em-
phasize risk factors such as age and sex among this
group, further population-based studies are
needed to determine the true prevalence and in-
form public health interventions. Notwithstand-
ing, the study also found that a fairly good number
of patients are ignorant of their HBV status;
hence, these groups undergo the test to determine
their status. Varying prevalence levels of HBV
have been reported in Somalia, ranging from 7.3%
among 16 patients undergoing hemodialysis,
18.9% pooled prevalence according to a system-
atic report and meta-analysis, and 11.8% and 23%
among the general and nomadic populations, re-
spectively (15,16). It may not be an exaggeration
to assume that the HBV prevalence is high in So-
malia, especially because the recommendations of
the WHO require that individuals in the general
population with Hepatitis B surface antigen sero-
prevalence between 2-5% should be offered
HBsAg testing, and preventive and treatment ser-
vices should be provided. Despite the high HBV
seroprevalence, none of these services are readily
available to people in the country. However, this
is not uncommon in countries facing humanitarian
crises because reports have shown that refugees,
asylum seekers, and internally displaced persons
are among the highest-risk individuals and tradi-
tionally face many barriers in seeking healthcare
(17).

A preponderance of males among HBV-infected
individuals with detectable viral loads was also ob-
served in this study. Although the reason is not
clear, this finding can be attributed to the ratio of
male to female patients enrolled in the study, with
twice as many males as females. This agrees with
many other studies, including those by Iregbu and
Nwajiobi-Princewill, who reported that male have
a higher HBV viral load than female (18). Another
possible explanation could be that males are more
finically buoyant; hence, they can afford to go for
tests compared to their female counterparts, who
may be constrained by low financial resources
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(19). This notion is also supported by the World
Bank report that indicated that Female labour
force participation is far lower than men’s in So-
malia (=20.9% women vs 47.1% men in 2024), in-
dicating reduced earning power and economic au-
tonomy for women.

The age range with the highest incidence of HBV
infection was 30-39 years old. This is similar to the
31-40 and 30-39 years reported for Abuja and La-
gos, Nigeria, respectively(18,19). Age is an im-
portant factor that determines whether a patient
with HBV infection develops chronic disease. Alt-
hough individuals of all ages are at risk of devel-
oping the disease, the risk is higher among adults
exposed to many risk factors. This is true for the
age group 30-50 years with some studies reporting
that the log-likelihood of having HBV is 6.67
times more than younger individuals (20). How-
ever, contrasting studies have found that older car-
riers have less infection and viral load than
younger carriers because older carriers tend to
clear HBeAg (21). Notwithstanding, this discrep-
ancy can be attributed to other factors, including
differences in behavioral and cultural practices
(20).

In Somalia, tests for the evaluation of HBYV DNA
levels in HBV-positive patients are generally not
available in most public and private healthcare in-
stitutions. This gap is consistent with our recent
report from Mogadishu, which also highlights the
high clinical burden of hepatitis B and the practical
importance of access to hepatitis B virus DNA
testing to inform patient management (22). There-
fore, the assessment is based on serological
screening and serum ALT levels, which are not
very efficient in detecting acute infections. This
study identified several patients with a high HBV
viral load. The results showed that 7.6% of pa-
tients had a viral load above 20,000 IU/mlL,
whereas 5.4% had a viral load between 2001 and
20,000 TU/ml. The EASL 2017 Clinical Practice
Guidelines on the management of hepatitis B virus
infection recommend treatment for HBV DNA
levels >2,000 TU/ml in addition to elevated levels
of ALT (4). Similarly, the National Institute for
Health and Care Excellence (NICE) recommends
that HBV viral load values of 2.0 X 10°-2.0 x 10*
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IU/ml are critical cut-off points for commence-
ment of treatment, in addition to age and ALT lev-
els (23). In this study, patients aged <30 years had
the highest viral load (>20,000 IU/mL), followed
by 30-39 years, with 40-49 years comprising pa-
tients with the lowest viral load. The surprisingly
high number of patients aged <30 years with the
highest viral load could be due to the relatively na-
ive immune system in this age group and the dif-
ferent clinical disease courses that characterize this
age group (23,24). This highlights the need for
routine vaccination against HBV infection (23).

This study has some limitations, including the ret-
rospective nature of the study, which does not per-
mit the study of a large pool of determinant varia-
bles that could provide useful clinical information,
as well as the lack of representativeness of the
samples. Hence, caution must be taken not to ex-
trapolate the findings to the general population.
Notwithstanding, the information generated from
this study will benefit the scientific community
and clinicians with relevance to patient manage-
ment and emphasize the need to make HBV DNA
viral load determination a routine assessment for
HBYV patients so that treatment decisions can be

properly guided.
Conclusion

The study reports a high rate of detectable hepati-
tis B viraemia in patients tested in Mogadishu, in-
cluding many whose viral loads meet or exceed
treatment thresholds. It highlights the urgent need
in Somalia for wider hepatitis B testing and vac-
cination, better access to viral load monitoring for
clinical decision-making, and robust population-
based studies to accurately determine the commu-
nity burden.
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