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Background: TB is a leading infectious disease globally, with war and displacement significantly increasing its
burden. In Ethiopia, ongoing conflict and displacement have worsened health conditions, yet data on TB preva-
lence and resistance remain scarce. This study aimed to determine the prevalence of TB, rifampicin-resistant TB
(RR-TB), and associated factors among presumptive TB patients in hospitals during the ongoing crisis.

Methods: A cross-sectional study was conducted with 273 presumptive TB participants, recruited via conveni-
ence sampling. Data on socio-demographic and behavioural factors were collected through interviews using
a pre-tested structured questionnaire. Sputum samples were examined using the Xpert MTB/RIF molecular as-
say. Binary logistic regression was used to analyse the association between independent variables and TB.
Variables with a P value <0.25 in the univariate analysis were included in the multivariable regression to identify
independent predictors, with a P value <0.05 considered statistically significant.

Results: Among the 273 study participants, 47 were confirmed to have Mycobacterium tuberculosis, resulting in
a prevalence of 17.2%. Of the 47 patients diagnosed with M. tuberculosis, 17 (36.2%) were found to have rifam-
picin-resistant strains. Previous contact with displaced persons [adjusted odds ratio (AOR): 4.237; 95% CI: 1.67-
10.762; P value: 0.002), contact with TB-infected individuals (AOR: 5.644; 95% CI: 2.46-12.96; P value: <0.01)
and being HIV positive (AOR: 3.074; 95% CI: 1.26-7.50; P value: 0.014) were the significant predictors for TB.

Conclusions: Our study revealed a troubling prevalence of RR-TB, underscoring the adverse effects of war and
displacement on healthcare services. Significant associations with predictors like HIV infection and close contact
with TB-infected individuals necessitate targeted interventions.

Introduction

TB is one of the most commmon infectious diseases, and has been
the world’s second leading cause of death from a single infectious
agent for the past three years, overtaken only by COVID-19.
However, TB has now regained its position as the leading cause
of death from a single infectious agent.! The global incidence of
TB is rising significantly and remains a severe public health issue,
particularly in developing nations, with approximately 10.8 million
people contracting TB and 1.25 million deaths in 2023, the majority
occurring in low- and middle-income countries. In addition to the
direct morbidity and mortality, TB imposes a substantial financial
burden, with an estimated $16 billion needed annually to ad-
equately fund prevention, diagnosis, treatment and care efforts.!

Approximately half of TB patients and their families incur total ex-
penses—including direct medical costs, non-medical expenditures,
and indirect losses like income reductions—exceeding 20% of their
annual household income, which is considered catastrophic.?
TBis a curable and preventable disease, and can be successfully
treated in about 85% of cases with a 6 month drug regime, which
also helps in curtailing the onward transmission of infection.?>
Despite being a curable and preventable disease, MDR-TB remains
a public health crisis and a threat to global health security.®
MDR-TB refers to a form of TB that does not yield to at least two
of the most potent anti-TB medications, namely isoniazid and ri-
fampicin.* Despite rifampicin being a cornerstone antibiotic for
TB treatment,” the emergence of rifampicin-resistant tuberculosis

© The Author(s) 2025. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://
creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided
the original work is properly cited. For commercial re-use, please contact reprints@oup.com for reprints and translation rights for reprints. All
other permissions can be obtained through our RightsLink service via the Permissions link on the article page on our site—for further information

please contact journals.permissions@oup.com.

10of8


https://orcid.org/0009-0008-8076-0179
mailto:zelalemasmare018@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1093/jacamr/dlae206
https://academic.oup.com/

Asmare et al.

(RR-TB), often linked to MDR-TB, poses a significant challenge to TB
control efforts.®

Even if TB is a global concern under all circumstances, war,
conflict and displacement exacerbate existing TB burdens, creat-
ing environments where the control and management of the dis-
ease become significantly more complex.”® War, conflict and
displacement result in overcrowded living conditions, compro-
mised healthcare infrastructure, disrupted supply chains, and
limited access to medical care, all of which amplify the risk of
TB transmission and hinder effective diagnosis and treatment.
Furthermore, displacement compounds these challenges, as dis-
placed populations face additional barriers to healthcare access
and continuity of care.” Regions experiencing armed conflict
and humanitarian crises face heightened vulnerability to TB
due to disrupted healthcare systems, population displacement,
limited access to essential services, and socioeconomic instabil-
ity, exacerbating the risk of drug-resistant TB and compromising
treatment accessibility and outcomes.’

TB remains a significant public health issue in developing coun-
tries due to factors like the HIV pandemic, poverty, migration of dis-
placed populations and the emergence of MDR strains.
Well-established risk factors for TB in impoverished nations include
HIV, diabetes, malnutrition, alcoholism, smoking, close contact
with active TB cases, extreme poverty and homelessness.’® In
low- and middle-income countries with limited resources, the eco-
nomic impact of TB can be particularly devastating, leading to fur-
ther impoverishment and hindering economic development.**

The ongoing conflict in the northern part of Ethiopia, which be-
ganin November 2020, has led to significant humanitarian crises,
displacement of populations, loss of lives, and profound social,
psychological and economic disruptions, exacerbating existing
vulnerabilities and threatening regional stability.**** The conflict
in northern Ethiopia has severe immediate and long-term health
impacts on populations, including treatment interruptions due to
armed conflict, lack of access to healthcare and medications,
transport disruptions, displacement of hospital staff, and perva-
sive insecurity and fear.'*

In Ethiopia, the civil war ongoing since 2020 has exacerbated
the burden of TB, disproportionately affecting the working-age
population and placing immense strain on the healthcare sys-
tem. Despite a decline in annual TB incidence from 1990 to
2016, the 2023 WHO Global TB Report lists Ethiopia as a high-
burden country for TB, HIV-associated TB, and MDR/RR-TB.*!®
In 2016, Ethiopia reported 48910 TB-related deaths, along with
219186 new and 156602 prevalent TB cases, underscoring the
significant impact of TB on public health in the country.'® TB im-
poses a significant financial burden on Ethiopia as well. The aver-
age patient cost for TBis $115 per episode, with direct expenses
comprising 46% of the total expenditure, and indirect costs aver-
aging $63 per TB episode.*’

In war-affected areas where access to healthcare is limited
and treatment adherence is compromised, the prevalence of
RR-TB and its contributing factors require urgent investigation.
The ongoing conflict and disrupted healthcare services in
Ethiopia exacerbate challenges in TB control, increasing the risk
of transmission and drug-resistant strains. Despite the critical
need to address TB in these regions, there is a lack of data on
the prevalence and factors associated with TB and RR-TB, espe-
cially in northeast Ethiopia. This study aimed to fill that gap,

providing valuable insights into TB and drug-resistant TB in con-
flict zones. By identifying the prevalence and contributing factors
of RR-TB in war-affected areas, our study can support local and
national TB programmes in Ethiopia, and offer global insights
into TB epidemiology and resistance, guiding more effective in-
terventions and treatment strategies.

Methods and materials

Study design, area, and period

A hospital-based cross-sectional study was conducted in  Woldia
Comprehensive Specialized Hospital (WCSH) from February to May 2024. It
is one of the government hospitals in Ethiopia located in Woldia, a town in
Amhara regional state located about 360 km to the northeast of the region-
al capital Bahir Dar and 521 km from Addis Ababa. The hospital serves
around 3 million people in the neighbouring region and zones and acts as
a referral institution for the neighbouring primary hospitals and health cen-
tres. WCSH serves as a TB diagnostic site for Woldia’s population and referral
service to diagnose TB for the neighbouring health institutions. The hospital
uses an Xpert MTB/RIF assay as a diagnostic test and Ziehl-Neelsen staining
and fluorescent microscopy examination for follow-up.

Eligibility criteria

Patients presumptive for pulmonary TB attending the TB clinic of WCSH
and who volunteered to participate in the study were included.
Presumptive TB patients who were not willing to participate, were uncon-
scious or had a mental problem were excluded from the study.
Presumptive TB patients are individuals showing symptoms or risk factors
suggestive of TB, such as prolonged cough, fever, night sweats, weight
loss or known exposure, requiring diagnostic evaluation.®

Study variables

The dependent variable was the prevalence of M. tuberculosis, diagnosed
via GeneXpert MTB/RIF molecular testing of sputum samples, whereas
socio-demographic factors, behavioural and clinical factors as well as
war and displacement-related factors were the independent variables.

Sampling techniques and procedures

The sample size for this study was 273 presumptive TB individuals. The
sample size was calculated using the single population proportion
(23.2%) obtained from the previous study at Debre Markos referral hos-
pital in northwest Ethiopia,’® and considering a 5% margin of error and
95% CI. A convenience sample, which included all presumptive TB pa-
tients visiting the TB clinic in WCSH consecutively until the sample size
was achieved, was used.

Data collection procedure and laboratory methods
Data collection

After written informed consent was obtained from study participants, a
structured questionnaire prepared by the research team was used to col-
lect the socio-demographic, behavioural, environmental, and clinical and
treatment-related characteristics. The questions were presented to parti-
cipants by face-to- face interview. Also, participants were instructed to
bring a sputum specimen in a clean, sterile and screw-capped container.

Sample collection, processing, and laboratory methods

From each study participant presumptive for pulmonary TB, 5-10 mL of puru-
lent sputum sample was collected and immediately processed. The samples
were homogenized with buffers, and 2 mL of the homogenized sample was
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Table 1. Socio-demographic, clinical and displacement-related characteristics of study participants

. ) Positive Negative Total
Socio-demographic factors — —_— —_— P value
n % n % n %

Age 0.287
<15 7 17.5 33 825 40 14.7
15-30 13 16.5 66 83.5 79 289
31-45 10 17.5 47 82.5 57 20.9
46-60 7 111 56 88.9 63 231
>60 10 29.4 24 70.6 34 12.5

Sex 0.732
Male 25 18.0 114 82.0 139 50.9
Female 22 16.4 112 83.6 134 49.1

Educational status 0.340
No read and write 10 12.7 69 87.3 79 28.9
Read and write 17 23.9 54 76.1 71 26.0
Primary education 7 17.5 33 82.5 40 14.7
Secondary education 4 10.8 33 89.2 37 13.6
College/university and above 9 19.6 37 80.4 46 16.8

Occupational status 0.294
Student 8 12.1 58 87.9 66 24.2
Government employee 9 20.9 34 79.1 43 15.8
Driver 5 385 8 61.5 13 4.8
Merchant 10 19.2 42 80.8 52 19.0
Farmer 9 12.9 61 87.1 70 25.6
Private worker 4 26.7 11 73.3 15 55
Others 2 143 12 85.7 14 5.1

Family size 0.531
<3 13 17.1 63 829 76 27.8
3-6 31 18.6 136 81.4 167 61.2
>7 3 10 27 90 30 11

Marital status 0.914
Single 17 18.1 77 81.9 94 344
Married 23 16.0 121 84.0 144 52.8
Divorced 3 17.6 14 82.4 17 6.2
Widowed 4 22.2 14 77.8 18 6.6

Residence 0.163
Urban 13 13 87 87 100 36.6
Rural 34 19.7 139 80.3 173 63.4

Family TB history 0.004
Yes 15 31.9 32 68.1 47 17.2
No 32 14.2 194 85.8 226 82.8

Personal TB history 0.212
Yes 7 25.9 20 74.1 27 9.9
No 40 16.3 206 93.7 246 90.1

Year of TB history 0.109
Before 2019 2 133 13 86.7 15 55.6
After 2019 5 41.7 7 58.3 12 L4 4

Previous TB type 0.739
Pulmonary 6 27.3 16 72.7 22 81.5
Extra-pulmonary 1 20 4 80 5 18.5

History of contact with TB-infected persons <0.001
No 22 11.6 168 88.4 190 69.6
Yes 19 46.3 22 53.7 41 15.0
Unknown 6 14.3 36 85.7 42 15.4

Continued
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Table 1. Continued

. ) Positive Negative Total
Socio-demographic factors P value
n % n % n %

Alcohol user 0.049
Yes 13 27.1 35 72.9 48 17.6
No 34 151 191 84.9 225 82.4

Crowded living 0.033
Yes 25 23.4 82 76.6 107 39.2
No 22 13.3 144 86.7 166 60.8

Knows the signs and symptoms of TB 0.135
Yes 33 20.0 132 80.0 165 60.4
No 14 13.0 94 87.0 108 39.6

HIV status 0.001
Negative 27 13.2 178 86.8 205 75.1
Positive 13 40.6 19 59.4 32 11.7
Unknown 7 19.4 29 80.6 36 13.2

DM status 0.510
Positive 7 24.1 22 75.9 29 10.6
Negative 33 15.9 175 84.1 208 76.2
Unknown 7 19.4 29 80.6 36 13.2

Cigarette smoking 0.712
Yes 3 14.3 18 85.7 21 7.7
No bt 17.5 208 82.5 252 923

Raw milk using habit 0.095
Yes 23 22.1 81 77.9 104 38.1
No 24 14.2 145 85.8 169 61.9

Work in high-risk areas 0.079
Yes 24 22.2 84 77.8 108 39.6
No 23 13.9 142 86.1 165 60.4

Displacement history 0.002
Yes 22 28.6 55 71.4 77 28.2
No 25 12.8 171 87.2 196 71.8

Screening after displacement 0.205
Yes 2 14.3 12 85.7 14 18.2
No 20 31.7 43 68.3 63 81.2

Family TB history after displacement 0.189
Yes 5 45.5 6 54.5 11 14.3
No 17 25.8 49 74.2 66 85.7

Information about TB during displacement 0.297
Yes 6 21.4 22 78.6 28 36.4
No 16 32.7 33 67.3 49 63.6

Contact with displaced persons <0.001
Yes 33 29.5 79 70.5 112 41.0
No 14 8.7 147 91.3 161 59

DM, diabetes mellitus.

placed in a cartridge. Then samples were examined for the presence of M. tu-
berculosis and RR-TB by using the GeneXpert MTB/RIF assay (Cepheid).2°

Data analysis

Data were checked for completeness and consistency, and the Statistical
Package for Social Science (SPSS) version 27 used to determine the fre-
quency and percentage of TB and RR-TB, and analyse the associated fac-
tors. Binary logistic regression was computed to identify the association
between independent and dependent variables. First binary logistic

regression between each independent variable and dependent variable
was computed; then, those independent variables with a P value <0.25
were subjected to multivariable binary logistic regression to identify inde-
pendent predictors for TB. A P value <0.05 at a 95% CI after multivariable
binary logistic regression was considered as statistically significant.

Quality control

The questionnaire was pre-tested in Woldia Health Center and the raw
data were checked every day for completeness during and after data
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Table 2. Logistic regression to determine factors associated with the occurrence of pulmonary tuberculosis

. . AOR
Factors Positive Negative COR P value
95% (I
Residence 0.966
Urban 13 87 1
Rural 34 139 1.637 1.048 0.12-9.067
Family TB history
Yes 15 32 2.842 1.640 0.701-3.840 0.254
No 32 194 1
Personal TB history
Yes 7 20 1.802 1.138 0.408-3.177 0.805
No 40 206 1
Year of TB history
Before 2019 2 13 1
After 2019 5 7 4.643 4.380 0.524-36.606 0.173
History of contact
No 22 168 1
Yes 19 22 6.595 5.644 2.457-12.963 <0.01
Unknown 6 36 1.273 1.223 0.452-3.308 0.692
Alcohol user
Yes 13 35 2.087 2.093 0.931-4.708 0.74
No 34 191 1
Crowded living
Yes 25 82 1.996 1.756 0.878-3.512 0.111
No 22 144 1
Knowledge of the signs and symptoms of TB
Yes 33 132 1.679 1.210 0.164-8.939 0.852
No 14 94 1
HIV status
Negative 27 178 1
Positive 13 19 4.511 3.074 1.260-7.499 0.014
Unknown 7 29 1.591 1.135 0.420-3.065 0.802
Raw milk using habit
Yes 23 81 1.716 1.762 0.864-3.595 0.119
No 24 145 1
Work in high-risk areas
Yes 24 84 1.764 1.572 0.776-3.187 0.209
No 23 142 1
Displacement history
Yes 22 55 2.736 0.895 0.361-2.218 0.811
No 25 171 1
Screening after displacement
Yes 2 12 0.358 0.211 0.034-1.309 0.095
No 20 43 1
Contact with displaced persons
Yes 33 79 4.386 4.237 1.668-10.762 0.002
No 14 147 1

AOR, adjusted odds ratio; COR, crude odds ratio; 1, reference category.

collection. The laboratory request forms were filled out with the pa-  samples were run to ensure reproducibility of results. All laboratory pro-
tient’s name, age, gender and identification number, as well as theirad-  cedures upheld quality control by following the standard operating pro-
dress, collection date and time. Reagents were stored and used in  cedures in the detection and identification of RR-TB. The findings of the
accordance with manufacturers’ guidelines, and equipment was cali-  tests were analysed and reported in accordance with standard operat-
brated regularly to ensure reliability. Positive and negative control ing procedures.
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Results

A total of 273 presumptive TB patients were included in this
study. The demographic characteristics of the study population
are summarized in Table 1. The mean age of the participants
was 37.83 years, with 50.9% being male. The majority of the
study participants were rural dwellers (63.4%), married (52.8%)
and had a family size of 3-6 individuals (61.2%). A total of
17.2% of the patients reported a family history of previous TB in-
fection, and 9.9% reported a personal history of TB infection;
11.7% were infected with HIV.

Prevalence of M. tuberculosis

Among the 273 presumptive TB patients, 47 were confirmed to
have M. tuberculosis, resulting in a prevalence of 17.2%. The
prevalence was higher among participants aged over 60 years
(29.4%) compared with younger participants, who had a preva-
lence of less than 17.5%, but the association was not statistically
significant at a P value of 0.287. In addition the prevalence was
higher in participants who had been working as drivers (38.5%),
and in rural residents (19.5%).

Of the 47 patients diagnosed with MTB, 17 (36.2%) were found
to have RR-TB strains. The prevalence of RR-TB was notably higher
in female patients (40.9%) compared with male patients (32%),
and in widowed females (75%) and farmers (55.5%) (Table 1).

Associated factors of MTB

The multivariable logistic regression analysis revealed that previ-
ous contact with displaced and TB-infected individuals and being
HIV positive were the significant predictors for TB. Individuals
with a history of contact with TB patients were approximately
5.6 times more likely to test positive for TB compared with those
without such contact [adjusted odds ratio (AOR): 5.644; 95% CI:
2.457-12.963; P<0.01]. Additionally, HIV-positive individuals had
about 3.1 times higher odds of TB positivity compared with
HIV-negative individuals (AOR: 3.074; 95% CI: 1.260-7.499; P=
0.014). Lastly, those who had contact with displaced persons
were found to be 4.2 times more likely to test positive for TB
(AOR: 4.237; 95% CI: 1.668-10.762; P=0.002) (Table 2).

Initially the analysis showed several factors to be significantly
associated with TB positivity. Family TB history, alcohol use,
crowded living conditions, working in high-risk areas and displace-
ment history were all significantly associated with TB positivity in
the initial analysis. However, after multivariable analysis, these as-
sociations lost significance, indicating that their initial impact was
likely influenced by confounding variables.

The analysis of socio-demographic factors showed no statis-
tically significant associations with TB positivity across the vari-
ables studied. Age, sex, educational status, occupational status,
family size, marital status and residence all had P values >0.05,
indicating that these factors did not significantly impact TB posi-
tivity in this analysis. Notably, older adults (over 60 years) had the
highest TB positivity rate (29.4%), and rural residents had a higher
positivity rate (19.7%) compared with urban residents (13%),
though these differences were not statistically significant.
Additionally, TB positivity did not differ significantly between
males and females, or across different educational and occupa-
tional groups (Table 2).

Impact of war on drug-resistant TB

In the study, the prevalence of RR-TB was found to be 36.2%. This
indicates that more than one-third of the TB cases in the study
population were resistant to rifampicin, a first-line anti-TB drug.
Such a high prevalence suggests a substantial burden of
drug-resistant TB in the population. The findings also highlight
the presence of significant challenges in the control and treat-
ment of TB, as RR-TB often signals MDR-TB, which requires
more complex and prolonged treatment.

Discussion

This study assessed the prevalence of TB and RR-TB among 273
presumptive TB patients in war-affected areas of northeast
Ethiopia in 2024. The prevalence of TB was found to be 17.2%,
with 36.2% of these cases exhibiting rifampicin resistance.
Significant predictors of TB positivity included previous contact
with displaced individuals and TB-infected individuals, as well
as being HIV positive. Although several socio-demographic fac-
tors showed initial associations with TB positivity in the bivariate
analysis, these associations did not remain significant in the mul-
tivariable analysis, suggesting potential confounding effects.

The prevalence of TB in this study was 17.2%, and the preva-
lence of rifampicin resistance among the TB cases was 36.2%.
The prevalence of TB in this study is similar to a study conducted
in war-affected areas of Afghanistan (17.6%),”! whereas the
prevalence in different settings not affected by war ranges
from 15.1% to 16.5%.”*"*

The magnitude of TBin this study is higher than that found in a
systematic review and meta-analysis conducted among key vul-
nerable populations and homeless individuals in Ethiopia, with a
prevalence of 11.7% and 5.8%, respectively,”® and among refu-
gees in Brazil and Syria, with a prevalence of 3.07% and 11%, re-
spectively.?®?” However, the prevalence of TB is lower compared
with a systematic review conducted among refugees in Ethiopig,
at 28.4%,” and a single study in northern Ethiopia with a preva-
lence of 37%.°® These disparities suggest that the ongoing conflict
in northeast Ethiopia may have exacerbated TB transmission, po-
tentially due to disrupted healthcare services, poor living condi-
tions, and increased vulnerability among the population.*
However, the lower prevalence might be because the systematic
review and meta-analysis were conducted exclusively among
refugee camps in Ethiopia, which might increase the prevalence
compared with our study, which includes the general population
but not refugees. In addition the method of diagnosis—either mo-
lecular techniques alone or molecular techniques along with cul-
ture—may affect the magnitude.

The high prevalence of both TB and RR-TB in this study high-
lights the urgent need for targeted interventions in war-affected
areas, including strengthening TB diagnostic and treatment ser-
vices, addressing the social determinants of health exacerbated
by conflict, and implementing robust infection control measures.
The prevalence of RR-TB obtained from this study is notably higher
than the prevalence rates reported in several other studies con-
ducted in non-war-affected regions and among different popula-
tions in Ethiopia, which range from 3.5% to 15.8%,!%2%72%28-30
In addition to studies conducted in Ethiopia, the prevalence of
RR-TB in this study is also higher than studies conducted abroad
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such as in Nigeria (12.1%).>* The high prevalence of RR-TB in this
study is alarming and highlights the urgent need for enhanced
drug resistance surveillance and management strategies in
conflict-affected areas. RR-TB poses significant challenges to
treatment, requiring more prolonged and toxic drug regimens,
which are difficult to implement in unstable settings.
Strengthening TB control programmes by ensuring uninterrupted
supply chains for TB medications, expanding access to rapid diag-
nostic tools like GeneXpert, and implementing targeted interven-
tions for high-risk populations are imperative to mitigate the
spread of drug-resistant TB.

Our findings indicate that HIV-positive individuals are approxi-
mately three times more likely to test positive for TB (AOR: 3.074),
highlighting the synergistic relationship between HIV and TB.?#?3
Additionally, conflict, which disrupts healthcare facilities and ac-
cess to medications, further exacerbates the TB burden, compli-
cating ART adherence and treatment. HIV compromises the
immune system, increasing susceptibility to TB infection and pro-
gression from latent to active disease. In conflict zones, access to
ART may be limited, further exacerbating this vulnerability.
Additionally, individuals who had contact with displaced persons
were 4.2 times more likely to test positive for TB (AOR: 4.237).
Displacement often leads to overcrowded living conditions, inad-
equate nutrition and limited access to healthcare, all of which are
risk factors for TB transmission and progression.

Strengths and limitations

This study has notable strengths, including its focus on a vulner-
able population in war-affected regions where data on TB are of-
ten scarce, providing valuable insights into TB dynamics in these
settings. Additionally, the use of molecular diagnostics, specifical-
ly the GeneXpert system for detecting RR, enhances the accuracy
of the diagnostic results. However, the study has limitations, par-
ticularly its cross-sectional design, which restricts the ability to es-
tablish causal relationships between the associated factors and
TB positivity. Additionally, the lack of comprehensive, countrywide
data limits the generalizability of the findings. Future research
should focus on nationwide prevalence studies, comparative ana-
lyses to identify factors influencing TB, molecular epidemiology to
explore strain diversity, and investigations into XDR TB for better-
informed interventions.

Conclusion

This study highlights a substantial burden of TB and RR-TB among
presumptive TB patients in war-affected areas of northeast
Ethiopia. The prevalence of RR-TB in the study area was substan-
tially higher compared to reports from regions of the country not
affected by war, which shows the impact of war and displace-
ment on health services, including access to medication.
Significant associations with contact with TB-infected individuals,
HIV positivity and contact with displaced persons underscore the
complex interplay of social, economic and health factors exacer-
bated by conflict. Addressing these challenges requires a multifa-
ceted approach that integrates TB and HIV services, enhances
drug resistance surveillance and ensures the continuity of health-
care services even in unstable environments. Strengthening pub-
lic health infrastructure and targeted interventions in conflict
zones are crucial to controlling the spread of TB and preventing

the rise of drug-resistant strains. This study explores the high bur-
den of RR-TB, which may be exacerbated by the discontinuation
of treatment and limited access to medications, often intensified
by the impact of war and displacement.

Intervention-based studies are needed to evaluate the effect-
iveness of TB control measures, such as mobile clinics or
community-based treatment programmes, in displaced popula-
tions. Exploring the impact of nutritional support and mental
health services on TB outcomes in war-affected areas could
also provide valuable insights.
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