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Abstract

Introduction: tuberculosis (TB) is among the
world’s top 10 infectious diseases, causing 1.5
million deaths annually, mostly in low-income
countries. This study aimed to evaluate the
magnitude and trends of Mycobacterium
tuberculosis in Hargeisa, Somaliland. Methods:
data from 18,280 presumptive TB clients enrolled
between January 2020 and December 2023 at
Hargeisa TB Hospital were analyzed using the
GeneXpert Mycobacterium tuberculosis resistant
to rifampicin assay. Data were entered into Excel,
analyzed with SPSS v27, and assessed using Chi-
square tests. Logistic regression was performed to
estimate Adjusted Odds Ratios (AOR) with 95%
Confidence Intervals (Cl). Results: a total of 18,280
presumptive tuberculosis (TB) patients were
included, with a mean age of 38.7 + 20.2 years.
Males accounted for 62.5% of the study
population. Overall, 1,614 patients (8.8%) tested
positive for TB. TB prevalence was higher in males
(6.2%) than in females (2.6%), with males having
greater odds of detection (adjusted odds ratio
(AOR) 1.55; 95% Cl: 1.38-1.73; p<0.001).
Rifampicin resistance was identified in 43 cases
(2.7%), more frequently in males (1.7%) than
females (1.0%). TB detection declined from 10.2%
in 2020 to 7.2% in 2023. The likelihood of
rifampicin resistance was significantly higher in
2021-2023 compared with 2020 (AOR 9.29; 95%
Cl: 2.10-41.06; p<0.001 for 2021). Conclusion: the
study revealed a significant burden of tuberculosis
(TB) among presumptive pulmonary cases, with
rifampicin resistance observed among confirmed
patients.

Introduction

Tuberculosis (TB) remains one of the top ten
infectious diseases worldwide and the leading
cause of death from a single pathogen. According
to the World Health Organization (WHO), about
one-third of the global population is infected with
TB, with 5.8 million new cases and 1.5 million
deaths reported in 2021. Approximately 95% of
TB-related deaths occur in underdeveloped
countries. In Somalia, TB is a major public health
concern. The 2021 WHO report indicated that TB
incidence in Somalia increased from 258 per
100,000 population in 2018 to 259 per 100,000 in
2020, with a death rate of 68 per 100,000
population [1].

The causative agent, Mycobacterium tuberculosis,
is an obligate airborne bacterium that thrives in
oxygen-rich areas of the body. Transmission
occurs through coughing, sneezing, or close
contact with an infected person [1,2]. Social and
economic factors significantly influence TB
epidemiology, complicating prevention, diagnosis,
and treatment [3]. Early detection and appropriate
therapy can prevent many  TB-related
complications, but disease management is often
challenging.

On average, a bacteriologically confirmed TB
patient can infect 10-15 people annually if
untreated. In 2018, 3.4% of newly diagnosed and
18% of previously treated TB patients worldwide
were infected with MDR-TB strains, complicating
treatment and increasing costs [4]. The global TB
control efforts are further threatened by drug-
resistant strains. Multidrug-resistant (MDR) and
extensively drug-resistant TB (XDR-TB) pose
significant public health risks, undermining
national TB programs and challenging the WHO
“End TB by 2035” strategy [5,6]. Continuous
monitoring through drug susceptibility testing
(DST) is crucial to identify resistant strains in high-
incidence regions [7].

Although only 14% of the global population lives in
the WHO African region, it accounts for 25% of TB
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cases and the highest rates of HIV-associated TB
comorbidity and mortality. Sub-Saharan Africa
bears the greatest TB burden relative to
population [8]. Sub-Saharan Africa is thought to
bear 79% of the burden of HIV-associated
tuberculosis (TB), with over 1.3 million cases and
approximately 500,000 fatalities worldwide each
year. Early in the HIV pandemic, TB mortality also
rose in regions with high HIV and TB rates,
especially in Africa and Asia [9].

Approximately 30-40% of TB cases remain
undetected or unconfirmed for extended periods,
highlighting the need for targeted interventions in
high-risk populations, including people living with
HIV and close contacts of TB patients [10]. This
study aimed to determine the prevalence and
trends of tuberculosis (TB) and multidrug-resistant
TB (MDR-TB) among presumptive TB patients who
visited Hargeisa TB Hospital, Somaliland, from
2020 to 2023.

Methods

Study design and setting: this study was a
retrospective cross-sectional study conducted at
Hargeisa TB Hospital, the main TB referral center
in Hargeisa, Marodi-Jeex District, Somaliland. The
hospital, established in 1946, serves residents of
Hargeisa and surrounding areas, a population of
approximately 1.2 million. Hargeisa is located at
9.5612° N latitude and 44.0669° E longitude, at an
elevation of 1,334 m above sea level. Data were
collected from hospital records from 1% January
2020 to 31° December 2023.

Study population: the target population included
all presumptive pulmonary TB patients who
attended Hargeisa TB Hospital from 1% January
2020 to 31 December 2023. Inclusion criteria
comprised patients with complete laboratory
records in the GeneXpert TB registration log, while
cases with incomplete or invalid/erroneous
GeneXpert results were excluded. A total of
18,280 presumptive TB cases meeting these
criteria were included in the study, representing a

total population sample of all eligible patients
during the study period.

Data collection: data were collected from the
GeneXpert TB registration logbook, including
patient demographics (age and sex), year of
diagnosis, and laboratory results. Sputum samples
from presumptive TB patients were collected and
processed using the GeneXpert MTB/RIF Ultra
system (Cepheid) according to the manufacturer’s
instructions. Samples were decontaminated with a
2: 1 mixture of sodium hydroxide and isopropanol,
transferred into test cartridges, scanned, and
analyzed by the GeneXpert machine, generating
results within two hours as ‘detected,” ‘not
detected’, or ‘invalid/error’ for Mycobacterium
tuberculosis [11,12]. Since GeneXpert MTB/RIF can
identify both Mycobacterium tuberculosis and
rifampicin resistance, the WHO recommended it
as the first diagnostic test for suspected HIV-
associated or MDR-TB in high-incidence countries
in 2010. Later, these recommendations were
extended to all suspected TB cases while taking
low-resource settings' resource constraints into
account [13]. Finally, all relevant data were
extracted from the register and entered into the
study database for analysis.

Definitions: pulmonary tuberculosis (TB) was
defined as the detection of Mycobacterium
tuberculosis in  sputum samples using the
GeneXpert MTB/RIF Ultra assay. Multidrug-
resistant TB (MDR-TB) was defined as TB exhibiting
resistance to at least rifampicin, as determined by
GeneXpert testing. The independent variables
comprised age in years; sex, as male or female;
and year of detection, corresponding to the year in
which the diagnostic test was performed.

Statistical analysis: data were analyzed using SPSS
version 27.0. Binary logistic regression was
performed to assess the association between
independent variables (age, sex, year of detection)
and the outcomes (TB and MDR-TB). Crude odds
ratios (CORs) were calculated for each variable,
and all variables were included simultaneously in
the multivariable model to obtain adjusted odds
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ratios (AORs) with 95% confidence intervals (Cls),
adjusting for potential confounders. Statistical
significance was set at p<0.05. The final model was
interpreted to identify demographic factors
independently associated with TB and MDR-TB
detection.

Ethical considerations: ethical approval for this
study was obtained from the National Ethical
Committee of the Ministry of Health Development
of Somaliland (reference: TIX: WHC/WX/3: 261).
As this was a retrospective study using existing
hospital records, individual informed consent was
waived. All data were fully anonymized prior to
extraction and analysis to ensure the
confidentiality and privacy of participants.

Results

Characteristics of patients that visited Hargeisa
TB Hospital from 2020-2023, Hargeisa,
Somaliland (N=18,280): between 2020 and 2023,
a total of 18,280 presumptive TB patients were
screened for Mycobacterium tuberculosis at
Hargeisa TB Hospital. The characteristics of the
study population are summarized in Table 1.
Males accounted for 62.5% (11,418) of the
participants, while females constituted 37.5%
(6,862). The age distribution (mean + SD = 38.69 +
20.247) indicates that the largest proportion of
patients, 30.7% (5,607), were between 11 and 25
years old, followed by 25.7% (4,699) in the 26-40
age group. Children under 10 years accounted for
3.7%, whereas 6.3% were aged 71 years and
above. Over the four-year period, the number of
patients screened increased steadily, with the
highest number recorded in 2023 (5,926; 32.4%),
compared to 4,044 (22.1%) in 2020. Overall, the
study population demonstrated a predominance
of males and a progressive increase in screening
volume across the study years.

Trends of Mycobacterium tuberculosis prevalence
in the screened population in Hargeisa,
Somaliland, from 2020-2023: furthermore, we
investigated the trends of Mycobacterium
tuberculosis prevalence in the screened population

from 2020-2023. These trends can be seen in
Figure 1. The data indicates the percentage of
detected cases shows a gradual decrease from
10.2% in 2020 to 7.2% in 2023. This trend is
highlighted by the dotted linear lines for detected
cases, showing a slight downward trend. This
suggests a decrease in the prevalence of
Mycobacterium tuberculosis in the screened
population over this period. However, this still
needs further public health interventions to
continue and potentially accelerate the downward
trend in Mycobacterium tuberculosis prevalence.

Mycobacterium tuberculosis status in the
screened population in Hargeisa, Somaliland from
2020-2023 (bivariate analysis): to identify the
association between sex, age groups, and years
with MTB status and MTB rifampicin resistance
status, we calculated the Crude Odds Ratio (COR)
and Adjusted Odds Ratio (AOR) using binary
logistic regression. Table 2 summarizes the
Mycobacterium tuberculosis (MTB) status among
the screened population at Hargeisa TB Hospital
from 2020 to 2023, examining associations with
sex, age group, and year of screening. Among the
total population screened, 6.2% were males with
MTB detected, while 2.6% were females with MTB
detected, indicating a significantly higher
likelihood of detection in males (AOR: 1.550, 95%
Cl: 1.384-1.734, p<0.001).

Regarding age, 4.0% of those screened were in the
11-25 age group with MTB detected, showing the
highest detection rate compared to 0.1% among
those under 10 years old (AOR: 3.592, 95% ClI:
2.407-5.361, p<0.001). Across the four years, 2.3%
of the total screened population had MTB
detected in 2023, compared to 2.2% in 2020,
though the likelihood of MTB detection was
slightly lower in 2023 (AOR: 0.691, 95% Cl: 0.598-
0.797, p<0.001). This data highlights a greater
proportion of MTB detection among males and the
11-25 age group, with a slight decline in detection
rates over the study period.
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Mycobacterium tuberculosis rifampicin resistance
status in the screened population in Hargeisa,
Somaliland from 2020-2023 (multivariate
analysis): Table 3 presents the Mycobacterium
tuberculosis rifampicin (MTB-Rif) resistance status
among the screened population at Hargeisa TB
Hospital from 2020 to 2023, analyzing associations
with sex, age group, and year of screening. Among
the total screened population, 1.7% were males
with MTB-Rif resistance detected, while 1.0% were
females, though the difference was not
statistically significant (AOR: 0.678, 95% Cl: 0.359-
1.281, p=0.255). For age groups, 1.1% of the
screened population aged 11-25 and 26-40 had
MTB-Rif resistance, with the highest proportion in
this age range, although no significant differences
were observed compared to other age groups.
This still justifies further investigation and
potentially enhanced public health measures
focused on this demographic to control and
prevent the spread of MTB-Rif resistance. The
yearly breakdown shows that the proportion of
resistance was relatively consistent, with the
highest in 2021 and 2023 at 0.9% and the lowest in
2020 at 0.1%. However, the likelihood of
resistance was significantly higher in 2021, 2022,
and 2023 compared to 2020 (AOR: 9.294, 95% ClI:
2.104-41.059, p<0.001 for 2021). This data
suggests that while MTB-Rif resistance was
detected in both males and females, the most
notable finding is the significantly higher likelihood
of resistance in later years compared to 2020.

Discussion

This study aimed to determine the magnitude and
trends of Mycobacterium tuberculosis and
rifampicin-resistant TB among presumptive TB
patients attending Hargeisa TB Hospital between
2020 and 2023. Overall, 8.83% of the screened
patients tested positive for TB, and 2.7% of these
cases were rifampicin-resistant. TB was more
prevalent among males, and the most affected age
groups were 11-25 and 26-40 years. Over the
study period, there was a steady increase in the
number of patients screened. These findings

provide a comprehensive overview of the current
burden and trends of TB in Hargeisa.

In the current study, 8.83% of the total screened
individuals tested positive for TB using GeneXpert,
which has been shown to have high specificity and
sensitivity for TB detection [14]. The proportion of
Mycobacterium tuberculosis infection observed in
this study was lower than that reported in studies
conducted at Mizan-Tepi University, Southwest
Ethiopia  (12.5%) [12], among displaced
populations residing in refugee camps in
Ethiopia (13.3%) [15], and in other studies
reporting prevalences of 12.2% and 11.2%,
respectively [16,17]. However, our findings
showed a higher proportion of TB detection
compared to adults attending Finchwa Health
Center in West Guji Zone, Southern Ethiopia
(4.8%) [18]. Similarly, the prevalence observed
here was lower than that reported at Nyamira
County Referral Hospital in Kenya (26.69%) [19], in
Nigeria (22.9%) [20], and in Sudan (26.6%) [21].
These variations may be attributable to
differences in climate, geography, diagnostic
techniques, and study populations.

Regarding rifampicin resistance, 47 patients (2.7%)
in this study were identified as resistant. This
prevalence was lower than that reported in Kenya
(4.6%) [22], Ethiopia (9%) [23], and Zimbabwe
(4.5%) [24]. Rifampicin resistance was higher
among males (1.7%) than females (1.0%),
consistent with findings from Nigeria, which
reported 9.1% in males and 4.4% in females [25],
although a study in Ethiopia found higher
resistance among females [26]. These differences
may reflect variations in TB frequency across
populations, sampling methods, study settings,
and diagnostic techniques. Age-wise, the highest
frequency of rifampicin-resistant TB was observed
among individuals aged 11-25 and 26-40 years,
each representing 1.1% (2.2%) of cases. This aligns
with studies reporting the highest frequency of
MDR-TB among individuals aged 15-39 years [26]
and, in some studies, higher rates among children
under 15 [27]. Differences in findings could be
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explained by population characteristics, sample
sizes, and methodologies.

Males were significantly more likely to be
diagnosed with TB than females, consistent with
studies conducted in Sudan [21], Nepal [27],
Pakistan [28], and Ethiopia [29]. Behavioral and
environmental factors, including smoking and
chewing khat in poorly ventilated rooms, which
are common in regions such as Somaliland, may
contribute to higher male TB cases [30,31]. The
most affected age groups in this study were 11-25
and 26-40 years. This is similar to findings in
Ethiopia, where individuals over 15 years had the
highest TB prevalence [32], but differs from
studies in Kenya reporting the highest frequency
among children under 15 years [33]. These
discrepancies may be due to differences in study
populations and methodologies.

This study is significant for several reasons. Firstly,
it is the first report on the magnitude and trends
of Mycobacterium tuberculosis in Hargeisa,
Somaliland. Secondly, it included a large number
of presumptive TB clients over a four-year period
from a single TB hospital (Hargeisa TB Hospital),
providing comprehensive insight into TB trends in
the region. Thirdly, the use of GeneXpert MTB/RIF
as a diagnostic tool in this context represents the
first application of this assay for TB detection in
Hargeisa. These findings highlight the importance
of continued surveillance, early detection, and
targeted interventions, and they provide a
foundation for future studies on TB in the region.

The study has certain limitations. The use of
retrospective record analysis meant that some
sociodemographic information, such as residence,
employment, and educational background, was
not available. Clinical data that could have
enhanced the analysis were also limited.
Additionally, the study relied solely on GeneXpert
MTB/RIF results without comparison to other
diagnostic methods, such as smear microscopy or
culture, which may affect the comprehensiveness
of the findings. Despite these limitations, the study
has several strengths, including the large sample

size over multiple years, the focus on a single TB
hospital, which  provides consistent data
collection, and the use of a highly specific and
sensitive diagnostic assay, which enhances the
reliability of TB detection in this population.

Conclusion

This study demonstrated a notable burden of
tuberculosis  (TB) and  rifampicin-resistant
Mycobacterium  tuberculosis ~ (MTB-Rif) in
Somaliland. Males and individuals under 40 years
were more likely to present with rifampicin-
resistant TB. The trends observed between 2020
and 2023 indicate an increasing detection of
resistant cases over time. These findings highlight
the need for strengthened TB control measures,
including  preventive  strategies, effective
management of new cases, regular drug resistance
surveillance, and rigorous implementation of
infection prevention and control practices.
Addressing these areas is critical to reducing the
spread of TB and rifampicin-resistant strains,
improving patient outcomes, and informing public
health interventions in Somaliland.

What is known about this topic

e Tuberculosis (TB) remains a leading cause
of death worldwide and one of the top ten
causes of mortality;

e Sub-Saharan Africa carries a high TB
burden with ongoing challenges in
diagnosis and control;

e GeneXpert MTB/RIF is widely used in
developing  countries, improving the
detection of TB and rifampicin resistance.

What this study adds
e Provides updated evidence on TB
magnitude and trends in Hargeisa using
18,280 presumptive patient records;
e Reports a TB positivity rate of 8.8%,
offering baseline data for program
planning and evaluation;
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e Demonstrates the utility of GeneXpert and
routine logbook data for monitoring TB and
guiding public health interventions.

Competing interests

The authors declare no competing interests.

Authors' contributions

Conception and study design: Ahmed Ibrahim
Farah, Jama Mohamed, and Berhanu Seyoum;
data collection: Abdella Gemechu, Naima Ahmed
Mohmed, and Aidarus Abdi Nur; data analysis and
interpretation: Ahmed Ibrahim Farah, Jama
Mohamed, and Berhanu Seyoum; manuscript
drafting: Ahmed lbrahim Farah; manuscript
revision: Abdella Gemechu, Naima Ahmed
Mohmed, Aidarus Abdi Nur, Jama Mohamed, and
Berhanu Seyoum; guarantor of the study: Ahmed
Ibrahim Farah. All the authors read and approved
the final version of this manuscript.

Acknowledgments

The authors are extending their acknowledgement
to the staff and administration of Hargeisa TB
Hospital for their cooperation during the data
collection period.

Tables and figure

Table 1: characteristics of patients who visit
Hargeisa TB Hospital from 2020-2023, Hargeisa,
Somaliland (N=18,280)

Table 2: Mycobacterium tuberculosis status in the
screened population in Hargeisa, Somaliland from
2020-2023 (bivariate analysis)

Table 3: Mycobacterium tuberculosis rifampicin
resistance status in the screened population in
Hargeisa, Somaliland from 2020-2023
(multivariate analysis)

Figure 1: trends of Mycobacterium tuberculosis
prevalence in the screened population in Hargeisa,
Somaliland, from 2020-2023

References

1. World Health Organization. Global
Tuberculosis Report 2021: Supplementary
Material. 2021;153. Google Scholar

2. Genet A, Girma A. Magnitude, associated risk
factors, and trend comparisons of identified
tuberculosis types among prisons in Ethiopia: A
systematic review and meta-analysis. Health
Sci Rep. 2024 Jan 4;7(1):e1789. PubMed|
Google Scholar

3. Tola A, Minshore KM, Ayele Y, Mekuria AN.
Tuberculosis  Treatment Outcomes and
Associated Factors among TB Patients
Attending Public Hospitals in Harar Town,
Eastern Ethiopia: A Five-Year Retrospective
Study. Tuberc Res Treat. 2019 Apr
1;2019:1503219. PubMed | Google Scholar

4. Meskini M, Madadi N, Ahmadi K, Vaziri F,
Fateh A, Siadat SD. Tuberculosis prevention,
diagnosis, and treatment financial profile
during 2006-2021: PART A. Cost Eff Resour
Alloc. 2023 Sep 19;21(1):68. PubMed| Google
Scholar

5. Sinshaw W, Kebede A, Bitew A, Tesfaye E,
Tadesse M, Mehamed Z et al. Prevalence of
tuberculosis, multidrug resistant tuberculosis
and associated risk factors among smear
negative presumptive pulmonary tuberculosis
patients in Addis Ababa, Ethiopia. BMC Infect
Dis. 2019 Jul 19;19(1):641. PubMed| Google
Scholar

6. de Dieu Longo J, Woromogo SH, Tekpa G,
Diemer HSC, Gando H, Djidéré FA et al. Risk
factors for multidrug-resistant tuberculosis in
the Central African Republic: A case-control
study. J Infect Public Health. 2023
Sep;16(9):1341-1345. PubMed | Google
Scholar

7. Adane K, Ameni G, Bekele S, Abebe M, Aseffa
A. Prevalence and drug resistance profile of
Mycobacterium tuberculosis isolated from
pulmonary tuberculosis patients attending two
public hospitals in East Gojjam zone, northwest
Ethiopia. BMC Public Health. 2015 Jun
20;15:572. PubMed| Google Scholar

Ahmed Ibrahim Farah et al. PAMJ - 52(178). 23 Dec 2025. - Page numbers not for citation purposes. 7


https://www.panafrican-med-journal.com
javascript:%20void(0)
javascript:%20void(0)
javascript:%20void(0)
javascript:%20PopupFigure('FigId=1')

Article @

PanAfrican
090 _ \/\cdical

o9®® Journal

10.

11.

12.

13.

14.

Kone B, Somboro AM, Kone M, Holl JL, Baya B,
Dabitao D et al. Molecular epidemiology and
genetic diversity of Mycobacterium
tuberculosis complex in referral health centers
of Bamako, Mali: What is new? Int J Infect Dis.
2022 Apr;117:204-211. PubMed| Google
Scholar

Tian X, Wang C, Hao Z, Chen J, Wu N. Global,
regional, and national burden of HIV and
tuberculosis and predictions by Bayesian age-
period-cohort analysis: a systematic analysis
for the global burden of disease study 2021.
Front Reprod Health. 2024 Dec 10;6:1475498.
PubMed| Google Scholar

Martinez L, Warren JL, Harries AD, Croda J,
Espinal MA, Olarte RAL et al. Global, regional,
and national estimates of tuberculosis
incidence and case detection among
incarcerated individuals from 2000 to 2019: a
systematic analysis. Lancet Public Health. 2023
Jul;8(7):e511-e519. PubMed| Google Scholar
Arbués MD, Rossetti MLR. Evaluation of the
GeneXpert MTB/RIF to diagnose tuberculosis
in a public health laboratory. Rev Saude
Publica. 2024 Feb 19;58:03. PubMed| Google
Scholar

Abayneh M, Teressa M. Detection of
Mycobacterium tuberculosis using Gene Xpert-
MTB/RIF assay among tuberculosis suspected
patients at Mizan-Tepi university teaching
hospital, southwest Ethiopia: An institution
based cross-sectional study. PLoS One. 2022
Nov 23;17(11):e0277536. PubMed| Google
Scholar

Brown S, Leavy JE, Jancey J. Implementation of
GeneXpert for TB Testing in Low- and Middle-
Income Countries: A Systematic Review. Glob
Health Sci Pract. 2021 Sep 30;9(3):698-710.
PubMed| Google Scholar

Bunsow E, Ruiz-Serrano MJ, Lépez Roa P,
Kestler M, Viedma DG, Bouza E. Evaluation of
GeneXpert MTB/RIF for the detection of
Mycobacterium tuberculosis and resistance to
rifampin in clinical specimens. J Infect. 2014
Apr;68(4):338-43. PubMed| Google Scholar

15.

16.

17.

18.

19.

20.

21.

Meaza A, Yenew B, Amare M, Alemu A, Hailu
M, Gamtesa DF et al. Correction: Prevalence of
tuberculosis and associated factors among
presumptive TB refugees residing in refugee
camps in Ethiopia. BMC Infect Dis. 2023 Dec
20;23(1):892. PubMed| Google Scholar

Mohammed H, Oljira L, Roba KT, Ngadaya E,
Ajeme T, Haile T et al. Burden of tuberculosis
and challenges related to screening and
diagnosis in Ethiopia. J Clin Tuberc Other

Mycobact Dis. 2020 Mar 5;19:100158.
PubMed| Google Scholar
Selfegna S, Alelign A. Detection of

Mycobacterium tuberculosis and Rifampicin
Resistance Using GeneXpert MTB/RIF Assay at
Enat Hospital, Central Ethiopia. Tuberc Res
Treat. 2022 Jan 18;2022:1250404. PubMed |
Google Scholar

Aliyo A, Abdisa Y, Robale G, Tilahun D, Aman L,
Ibrahim A. Pulmonary Tuberculosis Prevalence
and Associated Factors Among Adult Patients
Visiting Finchwa Health Center, West Guji
Zone, Southern Ethiopia. SVOA Microbiol.
2023;4(3):71-81. Google Scholar

Moraa Orina G, Adoka Ong'wen S, Stephen
Amolo A, Thomas Orindi O. Comparative Study
of Smear Microscopy, Gene Xpert and Culture
and Sensitivity Assays in Detection of
Mycobacterium tuberculosis on Sputum
Samples among Tuberculosis Suspected Cases
in Nyamira County Referral Hospital. Mycobact
Dis. 2017;07(03). Google Scholar

Ikuabe PO, Ebuenyi ID. Prevalence of
rifampicin resistance by automated GeneXpert
rifampicin assay in patients with pulmonary
tuberculosis in Yenagoa, Nigeria. Pan African
Medical Journal. 2018;29:204. PubMed|
Google Scholar

Abdallah TM, Ali AA. Epidemiology of
tuberculosis in Eastern Sudan. Asian Pac J Trop
Biomed. 2012 Dec;2(12):999-1001. PubMed|
Google Scholar

Ahmed Ibrahim Farah et al. PAMJ - 52(178). 23 Dec 2025. - Page numbers not for citation purposes. 8


https://www.panafrican-med-journal.com

Article @

PanAfrican
090 _ \/\cdical

o9®® Journal

22.

23.

24,

25.

26.

27.

Cattaneo P, Mulongo CM, Morino G, De Vita
MV, Paone G, Scarlata S et al. Burden of
Pulmonary Rifampicin-Resistant Tuberculosis
in Kajiado, Kenya: An Observational Study.
Microorganisms. 2023 May 13;11(5):1280.
PubMed| Google Scholar

Wasihun AG, Dejene TA, Hailu GG. Frequency
of MTB and rifampicin resistance MTB using
Xpert-MTB/RIF assay among adult presumptive
tuberculosis patients in Tigray, Northern
Ethiopia: A cross sectional study. PLoS One.
2020 Nov 4;15(11):e0240361. PubMed|
Google Scholar

Shewade HD, Govindarajan S, Thekkur P,
Palanivel C, Muthaiah M, Kumar AM et al.
MDR-TB in Puducherry, India: reduction in
attrition and turnaround time in the diagnosis
and treatment pathway. Public Health Action.
2016 Dec 21;6(4):242-246. PubMed| Google
Scholar

Ukwamedua H, Omote V, Etaghene J, Oseji ME,
Agwai IC, Agbroko H. Rifampicin resistance
among notified pulmonary tuberculosis (PTB)
cases in South-Southern Nigeria. Heliyon. 2019
Jul 16;5(7):e02096. PubMed | Google Scholar
Diriba G, Alemu A, Tola HH, Eshetu K, Yenew B,
Amare M et al. Detection of Mycobacterium
tuberculosis and rifampicin resistance by Xpert
MTB/RIF assay among presumptive
tuberculosis patients in Addis Ababa, Ethiopia
from 2014 to 2021. IJID Reg. 2022 Sep 8;5:97-
103. PubMed| Google Scholar

Khadka P, Thapaliya J, Basnet RB, Ghimire GR,
Amatya J, Rijal BP. Diagnosis of tuberculosis
from smear-negative presumptive TB cases
using Xpert MTB/Rif assay: a cross-sectional
study from Nepal. BMC Infect Dis. 2019 Dec
30;19(1):1090. PubMed | Google Scholar

28.

29.

30.

31.

32.

33.

Khursheed S, Wazir S, Saleem MK, Majeed Al,
Ahmad M, Khan QU et al. Tuberculosis
prevalence and demographic characteristics of
population in Azad Jammu and Kashmir
(Pakistan): A retrospective study. Medicine
(Baltimore). 2024 Apr 12;103(15):e37787.
PubMed| Google Scholar

Shimeles E, Enquselassie F, Aseffa A, Tilahun
M, Mekonen A, Wondimagegn G et al. Risk
factors for tuberculosis: A case-control study in
Addis Ababa, Ethiopia. PLoS One. 2019 Apr
2;14(4):e0214235. PubMed| Google Scholar
Nguyen HV, Brals D, Tiemersma E, Gasior R,
Nguyen NV, Nguyen HB et al. Influence of Sex

and Sex-Based Disparities on Prevalent
Tuberculosis, Vietnam, 2017-2018. Emerg
Infect Dis. 2023;29(5):967-76. PubMed |

Google Scholar

Soboka M, Tolessa O, Tesfaye M, Adorjan K,
Krahl W, Tesfaye E et al. Magnitude and
predictors of khat use among patients with
tuberculosis in  Southwest Ethiopia: A
longitudinal study. PLoS One. 2020 Jul
30;15(7):e0236154. PubMed| Google Scholar
Hasen Badeso M, Sani Kalil F, Mohammed
Ahmed Y, Abdulkadir Godie S, Habtamu
Regesu A. Trends of Tuberculosis Disease from
2013-2018 in Bale Zone, Oromia Region,
Ethiopia. Retrospective Review. Infect Drug
Resist. 2022 Nov 21;15:6723-6730. PubMed |
Google Scholar

Nyamogoba H, Mbuthia G. Gender-age
distribution of tuberculosis among suspected
tuberculosis cases in western Kenya. Med Sci |
Int Med J. 2018;1. Google Scholar

Ahmed Ibrahim Farah et al. PAMJ - 52(178). 23 Dec 2025. - Page numbers not for citation purposes. 9


https://www.panafrican-med-journal.com

PanAfrican

ArtiC|e 8 090 _ )/cdical
@®e  Journal
Table 1: characteristics of patients who visit Hargeisa TB Hospital from 2020-2023, Hargeisa,
Somaliland (N=18,280)
Frequency Percent (%) Total (%)
Sex
Female 6862 37.5 6862
Male 11418 62.5 11418
18280 (100%)
Age-groups
Under 10 682 3.7 682
11-25 5607 30.7 5607
26-40 4699 25.7 4699
41-55 3070 16.8 3070
56-70 3065 16.8 3056
71 and older 1157 6.3 1157
18280 (100%)
Year
2020 4044 22.1 4044
2021 3782 20.7 3782
2022 4525 24.8 4525
2023 5926 32.4 5925
18280 (100%)
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Table 2: Mycobacterium tuberculosis status in the screened population
2023 (bivariate analysis)

in Hargeisa, Somaliland from 2020-

Variable MTB-status X (P-Value) | COR (95% | P-value | AOR (95% | P-value

Cl) Cl)
Detected Not detected
(N/%) (N/%)

Sex <.001

Female 474(2.6%) 6388 (34.9%) 1.000 (Ref) 1.000 (Ref)

Male 1140(6.2%) | 10278 (56.2) 1.495 <0.001 | 1.550 <0.001
(1.337, (1.384,
1.671) 1.734)

Age-group <.001 <0.001 <0.01

Under 10 | 26 (0.1%) 656 (3.6%) 1.000 (Ref) 1.000 (Ref)

yrs

11-25 729 (4.0%) 4878 (26.9%) 3.771 <0.001 3.592 <0.001
(2.529, (2.407,
5.623) 5.361)

26-40 476 (2.6%) 4223 (23.1%) 2.844 <0.001 2.658 <0.001
(1.900, (1.774,
4.256) 3.982)

41-55 209 (1.1%) 2861 (15.7%) 1.843 0.004 1.703 0.012
(1.215, (1.122,
2.795) 2.585)

56-70 131 (0.7%) 2934 (16.1%) 1.127 0.586 1.045 0.841
(0.733, (0.680,
1.730) 1.607)

71 and | 43 (0.2%) 1114 (6.1%) 0.974 0.917 0.880 0.615

older (0.593, (0.535,
1.600) 1.447)

Year <.001 <0.001 <0.001

2020 411 (2.2%) 3633 (19.9%) 1.000 (Ref) 1.000 (Ref)

2021 365 (2.0%) 3417 (18.7%) 0.944 0.449 0.968 0.669
(0.814, (0.833,
1.095) 1.125)

2022 410 (2.2%) 4115 (22.5%) 0.881 0.084 0.893 0.129
(0.763, (0.772,
1.017) 1.033)

2023 428 (2.3%) 5501 (30.1%) 0.688 <0.001 0.691 <0.001
(0.597, (0.598,
0.792) 0.797)

MTB: Mycobacterium tuberculosis; COR: crude odds ratio; AOR: adjusted odds ratio; Cl: confidence interval
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Table 3: Mycobacterium tuberculosis rifampicin resistance status in the screened population in Hargeisa,
Somaliland from 2020-2023 (multivariate analysis)

Variable MTB-Rif status X’ (P-value) | COR (95% | P-value | AOR (95% | P-value

Cl) Cl)
Resistant Susceptible
(N/%) (N/%)

Sex 0.255

Female 16 (1.0%) 458 (28.4%) 1.000 (Ref) 1.000 (Ref)

Male 27 (1.70%) 1111 (68.9%) 0.696 0.257 0.678 0.231
(0.371, (0.359,
1.303) 1.281)

Age-group 0.303 0.495 0.404

Under 10 | 2 (0.1%) 24 (1.5%) 1.000 (Ref) 1.000 (Ref)

yrs

11-25 17 (1.1%) 711 (44.1%) 0.287 0.108 0.266 0.093
(0.063, (0.057,
1.313) 1.246)

26-40 17 (1.1%) 459 (28.5%) 0.444 0.296 0.438 0.297
(0.097, (0.093,
2.035) 2.067)

41-55 4 (0.2%) 205 (12.5%) 0.234 0.104 0.221 0.097
(0.041, (0.037,
1.346) 1.311)

56-70 3(0.2%) 127 (7.9%) 0.283 0.180 0.250 0.147
(0.045, (0.038,
1.788) 1.629)

71 and | 0 (0.0%) 43 (2.7%) - 0.998 - 0.998

older

Year 0.009 0.034 0.029

2020 2 (0.1%) 407 (25.2%) 1.000 (Ref) 1.000 (Ref)

2021 15 (0.9%) 350 (21.7%) 8.721 0.004 9.294 0.003
(1.981, (2.104,
38.401) 41.059)

2022 11 (0.7%) 399 (24.8%) 5.610 0.025 5.891 0.022
(1.236, (1.294,
25.471) 26.817)

2023 15 (0.9%) 413 (25.6%) 7.391 0.008 7.498 0.008
(1.680, (2.700,
32.525) 33.073)

MTB-Rif: Mycobacterium tuberculosis rifampicin resistant; COR: crude odds ratio; AOR: adjusted odds ratio; Cl:

confidence interval
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Figure 1: trends of Mycobacterium tuberculosis prevalence in the screened
population in Hargeisa, Somaliland, from 2020-2023
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