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INTRODUCTION mortality, and the rise of drug-resistant

of this scoping review is to conceptually
map the existing evidence on comorbidities
and treatment outcomes among adult patients with
pulmonary drug-resistant tuberculosis in Africa.
Specifically, the review aims to:
« To map how comorbidities and treatment
outcomes are conceptualised, operationalised, and
measured across studies, including alignment with
standardised and WHO-aligned definitions.
+ To synthesise and conceptually map the
methodological approaches used to examine
comorbidity—treatment outcome relationships in
African settings.
» To map the contextual distribution of the existing
evidence by geographic region, healthcare setting,
model of care, and treatment regimen for drug-
resistant tuberculosis in Africa.
« To identify and conceptually map evidence gaps
by synthesising methodological limitations and
contexts within the existing literature.

R{eview question / Objective The main aim

Background Tuberculosis (TB) remains one of the
world’s leading infectious causes of morbidity and

INPLASY registration number: INPLASY202650163

tuberculosis (DR TB) has intensified global public
health concerns (1). According to the World Health
Organisation (WHO), approximately 10.7 million
people were diagnosed with tuberculosis (TB) in
2024, with over 390,000 cases of multidrug-
resistant (MDR) and rifampicin-resistant (RR) TB
reported globally (2). Similarly, in Africa, an
estimated 57,000 cases emerged in 2024, with an
estimated incidence of 2.0% among people with
no previous history of TB treatment (new cases)
(2). Despite gradual declines in overall TB
incidence in the WHO African Region, the
continued rise of multidrug-resistant (MDR-TB) and
rifampicin-resistant TB (RR-TB) undermines
progress and intensifies the need for improved
prevention and treatment strategies (3).

Treatment outcomes for drug-resistant tuberculosis
(DR-TB) have improved in recent years, with the
global treatment success rate reaching 71% in
2022; however, this remains below the World
Health Organisation (WHO) target of 75% (4).
Comorbidities such as human immunodeficiency
virus (HIV) infection (5), diabetes mellitus (DM) (6),
chronic kidney disease (CKD), mental health
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disorder, alcohol use, and substance use disorders
have been widely reported to worsen treatment
outcomes among patients with drug-resistant
tuberculosis (DR-TB), increasing the risks of
treatment failure, mortality, and loss to follow-up
(7, 8). For instance, a recent 10-year cohort study
in southern Ethiopia found an overall 50%
treatment success rate, with HIV co-infection and
low BMI significantly increasing the risk of death,
treatment failure, and loss to follow-up (9).
Furthermore, analyses from rural South Africa
indicate that comorbidities such as hypertension,
epilepsy, and hearing loss are associated with
increased mortality and lower treatment success
among DR-TB patients, while HIV status and
obesity have demonstrated variable associations
with treatment outcomes (10).

Rationale The existing studies on drug-resistant
tuberculosis (DR-TB) treatment outcomes and
comorbidities in Africa largely focus on single
comorbid conditions or narrowly defined patient
populations. In practice, DR-TB patients often
present with multiple co-existing health conditions,
and the combined effects of these comorbidities,
together with differences in demographic
characteristics, treatment regimens, and health-
system contexts, may substantially influence
treatment outcomes. Importantly, no scoping
review has thoroughly synthesised evidence
regarding comorbidities and treatment outcomes in
an African setting during the span of the HIV-driven
TB prophylaxis era and a phase of major
transitions in TB diagnostics, drug resistance
testing, and DR-TB treatment regimens across
Africa. The absence of a comprehensive synthesis
of this evidence limits the ability of policymakers,
clinicians, and national TB programmes to
understand how these factors interact to shape
DR-TB treatment outcomes across African
settings.

Therefore, this scoping review aims to
conceptually map the existing evidence on
comorbidities and treatment outcomes among
adult patients with pulmonary drug-resistant
tuberculosis in Africa by examining how treatment
outcomes are conceptualised and measured,
synthesising the methodological approaches used
to study comorbidity-treatment outcome
relationships, mapping the contextual distribution
of evidence, and identifying evidence-driven
knowledge gaps within the existing literature
through an integrated conceptual mapping
framework. The findings will support policymakers,
clinicians, and national TB programmes by
informing future research priorities, guiding the
design of context-appropriate interventions, and
strengthening evidence-informed decision-making

for the management of drug-resistant tuberculosis
in African settings.

METHODS

Strategy of data synthesis A comprehensive and
systematic literature search will be conducted
across multiple electronic databases, including
MEDLINE (via PubMed), Scopus, EMBASE, and
Web of Science, to identify relevant peer-reviewed
studies. Additionally, grey literature sources include
the WHO Institutional Repository for Information
Sharing (WHO IRIS) and ProQuest Dissertations &
Theses Global. The search strategy will employ
comprehensive medical subject headings (MeSH)
terms and keyword combinations, truncations, and
Boolean operators ("OR" and "AND") related to
drug-resistant tuberculosis (multidrug-resistant
tuberculosis, MDR-TB; rifampicin-resistant
tuberculosis, RR-TB; pre-extensively
drug-resistant, pre-XDR TB; and extensively
drug-resistant tuberculosis, XDR-TB),
comorbidities (comorbidity, HIV, diabetes mellitus,
malnutrition, and mental health disorders), and
treatment outcomes (cure, treatment failure, loss to
follow-up, and death); African settings (Africa and
all individual African country names) will be
adapted for each included database/information
source.

Eligibility criteria We will use the PCC (Population
/ Concept / Context) framework recommended by
the Joanna Briggs Institute (JBI) (11) to identify
eligible studies, as discussed below.

Population: Studies involving all adults (=18 years)
and both sexes diagnosed with pulmonary drug-
resistant tuberculosis, including multidrug-resistant
(MDR-TB), rifampicin-resistant TB (RR-TB), pre-
extensively drug-resistant (pre-XDR TB), and
extensively drug-resistant (XDR-TB).

Concept: Comorbid conditions co-existing with
pulmonary DR TB, including HIV/AIDS, diabetes,
malnutrition, chronic kidney disease, chronic
respiratory disease/COPD, chronic liver disease,
cancer, smoking, alcohol misuse, substance use
disorders, and mental health disorders; and
treatment outcomes include cure, treatment
completion, treatment failure, loss to follow-up,
and death.

Context: Studies conducted spanning the HIV-
driven TB prophylaxis era and the diagnostic and
regimen transition (2010-present), including
healthcare facilities, community-based settings, TB
treatment centres, and national TB programmes in
Africa, using quantitative study designs.

The study will include:

- Studies involving all adults (=18 years) and both
sexes diagnosed with pulmonary drug-resistant
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tuberculosis, including multidrug-resistant (MDR-
TB), rifampicin-resistant TB (RR-TB), pre-
extensively drug-resistant (pre-XDR TB), and
extensively drug-resistant (XDR-TB).

- Studies that report at least one comorbidity (HIV/
AIDS, diabetes, malnutrition, chronic kidney
disease, chronic respiratory disease/COPD,
chronic liver disease, cancer, smoking, alcohol
misuse, substance use disorders, and mental
health disorders) and one treatment outcome (cure,
treatment completion, treatment failure, loss to
follow-up, and death).

- Studies conducted within Africa, including
healthcare facilities, community-based settings, TB
treatment centres, and national TB programmes.

- Quantitative research designs, such as cohort
studies, case-control studies, and cross-sectional
studies.

- Articles published in English, French, and
Portuguese.

- Studies published during 2010-present (spanning
the HIV-driven TB prophylaxis era with diagnostic
and regimen transitions).

The study will exclude:

- Studies focused exclusively on drug-susceptible
TB, extrapulmonary tuberculosis, latent TB
infection, and non-TB conditions. Studies that
report general TB populations without
disaggregated DR-TB data

- Studies that do not report comorbidities and/or
drug-resistant tuberculosis treatment outcomes.

- Studies conducted outside Africa, as well as
laboratory-only or other non-clinical settings that
do not report patient-level outcomes

- Qualitative studies, or mixed-methods studies
lacking extractable quantitative outcome data.
Case reports or case series with insufficient
sample sizes. Editorials, commentaries, systematic
reviews, letters, book chapters, and conference
abstracts without full-text availability and purely
laboratory-based studies.

Source of evidence screening and selection To
minimise selection bias, two authors (EBE and
AGB) will independently search for articles using
the established eligibility criteria. All identified
articles will be imported into Covidence at UQ, and
all duplicate results will be removed. Two reviewers
(EBE and AGB) will independently screen the titles,
abstracts, and full texts of studies that meet the
inclusion criteria. Data from each included study
will be extracted collaboratively by two authors
(EBE and BK) using a standardised data extraction
tool. Any discrepancies in the screening process or
data extraction will be resolved through
discussion, with adjudication by the senior author
(BS).

Data management All identified studies will be
imported into Covidence (www.covidence.org) at
UQ, where duplicate records will be removed.
Screening of study titles, abstracts, and full texts
will be conducted by reviewers using Covidence to
ensure a systematic and unbiased selection
process. Data from each included study will be
extracted using a standardised data extraction tool
and systematically entered into Microsoft Excel
(version 2024). The study selection process will be
documented and presented using a PRISMA-ScR
flow diagram.

Reporting results / Analysis of the evidence The
collating, summarising, and reporting of results will
be guided by a conceptual mapping approach,
which provides a structured lens for systematically
organising and integrating evidence on
methodological characteristics, DR TB resistance
profiles, diagnostic approaches, comorbidities,
treatment regimens, and treatment outcomes and
evidence gaps in the literature on pulmonary drug-
resistant tuberculosis (DR-TB) in Africa. A thematic
analysis will be employed to conceptually map
how comorbidities and treatment outcomes are
described, examined, and interpreted across
studies, enabling identification of recurring
concepts and patterns in the evidence base (12).
All extracted qualitative data will be coded and
managed using NVivo version 15, which supports
transparent categorisation and thematic synthesis.
Similarly, a descriptive quantitative mapping will
summarise numerical patterns across studies,
including the prevalence of reported comorbidities
and the distribution of treatment outcomes, and
will map variation across countries, sub-regions,
DR-TB categories, and treatment regimen eras.
Findings from qualitative and quantitative
syntheses will be integrated through narrative
interpretation, tabular summaries, and visual
conceptual mapping outputs, including a
PRISMA-ScR flow diagram to document the study
selection process, a heat map illustrating
geographic patterns of comorbidities and
treatment outcomes, and a synthesised evidence
gap map and health system contexts.

Language restriction Yes, this scoping review will
only include articles published in English, French,
and Portuguese.

Country(ies) involved Australia - Frazer Institute,
Faculty of Health, Medicine and Behavioural
Sciences (HMBS), The University of Queensland,
Brisbane, Australia.
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Keywords Drug resistant tuberculosis,
comorbidities, treatment outcomes, scoping
review, Africa.

Dissemination plans We will disseminate the
findings through presentations at the UQ Frazer
Institute, peer-reviewed open-access publications,
national and international conferences, and
through communication with African national TB
programs and relevant stakeholders.
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Comprehensive search strategy

PubMed search

(("Tuberculosis, Multidrug-Resistant"[MeSH] OR
"Tuberculosis"[MeSH] OR "drug resistance,
bacterial'[MeSH] OR "Extensively Drug-Resistant
Tuberculosis"[MeSH] OR ‘"extensively drug
resistant tuberculosis"[tiab] OR "drug-resistant
tuberculosis"[tiab] OR "drug resistant TB"[tiab] OR
"drug resistant tuberculosis"[tiab] OR "rifampin-
resistant"[tiab] OR "rifampicin-resistant
tuberculosis"[tiab] OR ‘"rifampicin resistant
TB"[tiab] OR "multidrug-resistant
tuberculosis"[tiab] OR "multidrug resistant
TB"[tiab] OR MDR-TB[tiab] OR RR-TBJ[tiab] OR
XDR-TBJtiab] OR "pre-XDR tuberculosis" [tiab])
AND

("Comorbidity"[MeSH] OR "Multimorbidity"[tiab]
OR "chronic disease"[tiab] OR "non-communicable
disease*"[tiab] OR comorbid*[tiab] OR "Human
Immunodeficiency Virus Infections"[MeSH] OR
"Acquired Immunodeficiency Syndrome"[MeSH]
OR "HIV Infections"[MeSH] OR HIV[tiab] OR
AIDS[tiab] OR "Diabetes Mellitus"[MeSH] OR
diabetes[tiab] OR "Pulmonary Disease, Chronic
Obstructive"[MeSH] OR COPD]Jtiab] OR
"Malnutrition"[MeSH] OR malnutrition[tiab] OR
"Kidney Diseases, Chronic"[MeSH] OR CKD[tiab]
OR "Chronic Liver Disease"[MeSH] OR "Liver
Diseases, Chronic"[MeSH] OR "Liver
Cirrhosis"[MeSH] OR cirrhosis[tiab] OR
“Neoplasms"[MeSH] OR cancer[tiab] OR
smoking[tiab] OR alcoholism[tiab] OR "Substance-
Related Disorders"[MeSH] OR opioid*[tiab] OR
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cocainef[tiab] OR methamphetamine[tiab] OR
cannabis[tiab] OR benzodiazepine*[tiab] OR
polysubstance*[tiab] OR "Mental Disorders"[MeSH]
OR "Depressive Disorder'[MeSH] OR "Anxiety
Disorders"[MeSH] OR depression[tiab] OR
anxiety[tiab] OR bipolar[tiab] OR
schizophrenia[tiab] OR "Cardiovascular
Diseases"[MeSH] OR hypertension[tiab] OR
"ischemic heart disease"[tiab] OR "heart
failure"[tiab] OR anemia[tiab] OR "Hepatitis
B"[MeSH] OR "Hepatitis C"[MeSH] OR "Neurologic
Diseases"[MeSH] OR epilepsy[tiab] OR
dementia[tiab] OR stroke[tiab] OR obesity[tiab] OR
"metabolic syndrome"[tiab] OR "COVID-19"[MeSH]
OR COVID-19[tiab] OR SARS-CoV-2[tiab]))

AND

("Treatment Outcome"[MeSH] OR "Survival
Rate"[MeSH] OR "Mortality"[MeSH] OR
"Recurrence"[MeSH] OR "treatment outcome"[tiab]
OR "treatment effectiveness"[tiab] OR "Cure"[tiab]
OR ‘"treatment completion"[tiab] OR "treatment
adherence"[tiab] OR "treatment failure"[tiab] OR
"loss to follow-up"[tiab] OR ‘relapse"[tiab] OR
"mortality"[tiab] OR "death"[tiab]))

AND

(Africa[MeSH] OR Algeria OR Angola OR Benin OR
Botswana OR "Burkina Faso" OR Burundi OR
Cameroon OR "Cape Verde" OR Chad OR
Comoros OR Congo OR Djibouti OR Egypt OR
"Equatorial Guinea" OR Eritrea OR Eswatini OR
"Swaziland" OR Ethiopia OR Gabon OR Gambia
OR Ghana OR Guinea OR "Guinea-Bissau" OR
Kenya OR Lesotho OR Liberia OR Libya OR
Madagascar OR Malawi OR Mali OR Mauritania
OR Mauritius OR Morocco OR Mozambique OR
Namibia OR Niger OR Nigeria OR Rwanda OR
"Sao Tome and Principe" OR Senegal OR
Seychelles OR "Sierra Leone" OR Somalia OR
"South Africa" OR Sudan OR Tanzania OR Togo
OR Tunisia OR Uganda OR Zambia OR Zimbabwe)
EMBASE

("multidrug resistant tuberculosis'/exp OR
'tuberculosis'/exp OR 'drug resistance, bacterial'/
exp OR 'extensively drug-resistant tuberculosis'/
exp OR 'extensively drug resistant
tuberculosis':ti,ab OR 'drug-resistant
tuberculosis':ti,ab OR 'drug resistant tb':ti,ab OR
‘drug resistant tuberculosis':tiab OR ‘rifampin-
resistant':ti,ab OR 'rifampicin-resistant
tuberculosis':ti,ab OR 'rifampicin resistant tb':ti,ab
OR 'multidrug-resistant tuberculosis':ti,ab OR
'multidrug resistant tb':ti,ab OR 'mdr tb':ti,ab OR
‘rr tb':ti,ab OR 'xdr tb':ti,ab OR 'pre-xdr
tuberculosis':ti,ab)

AND

(‘comorbidity'/exp OR 'multimorbidity':tiab OR
‘chronic disease':tiiab OR 'non-communicable
disease*':ti,ab OR comorbid*:tiiab OR 'human

immunodeficiency virus infection'/exp OR
‘acquired immune deficiency syndrome'/exp OR
'hiv infection'/exp OR hiv:tiab OR aids:ti,ab OR
‘diabetes mellitus'/exp OR diabetes:ti,ab OR
‘chronic obstructive lung disease'/exp OR
copd:ti,ab OR 'malnutrition'/exp OR
malnutrition:ti,ab OR 'chronic kidney disease'/exp
OR ckd:ti,ab OR ‘chronic liver disease'/exp OR
‘liver disease'/exp OR 'liver cirrhosis'/exp OR
cirrhosis:ti,ab OR 'neoplasm'/exp OR cancer:ti,ab
OR smoking:ti,ab OR alcoholism:ti,ab OR
‘'substance related disorder'/exp OR opioid*:ti,ab
OR cocaine:tiab OR methamphetamine:ti,ab OR
cannabis:ti,ab OR benzodiazepine*:ti,ab OR
polysubstance*:ti,ab

OR 'mental disease'/exp OR 'depressive disorder'/
exp OR 'anxiety disorder'/exp OR depression:ti,ab
OR anxiety:ti,ab OR bipolar:ti,ab OR
schizophrenia:tiab OR 'cardiovascular disease'/
exp OR hypertension:tiab OR ‘ischemic heart
disease':ti,ab OR 'heart failure':ti,ab OR
anemia:ti,ab OR 'hepatitis b'/exp OR 'hepatitis c'/
exp OR 'neurologic disease'/exp OR epilepsy:ti,ab
OR dementia:ti,ab OR stroke:ti,ab OR obesity:ti,ab
OR 'metabolic syndrome':ti,ab OR 'covid-19'/exp
OR 'covid-19'"ti,ab OR 'sars-cov-2':ti,ab)

AND

(‘treatment outcome'/exp OR 'survival rate'/exp
OR 'mortality'/exp OR ‘recurrence'/exp OR
'treatment outcome':ti,ab OR ‘'treatment
effectiveness':tiiab OR cure:tiab OR ‘'treatment
completion':tiab OR 'treatment adherence':ti,ab
OR 'treatment failure':tiab OR 'loss to follow-
up“ti,ab OR relapse:tiab OR mortality:tiiab OR
death:ti,ab)

AND

(‘africa'/exp OR algeria OR angola OR benin OR
botswana OR 'burkina faso' OR burundi OR
cameroon OR 'cape verde' OR chad OR comoros
OR congo OR djibouti OR egypt OR 'equatorial
guinea' OR eritrea OR eswatini OR 'swaziland' OR
ethiopia OR gabon OR gambia OR ghana OR
guinea OR 'guinea-bissau’ OR kenya OR lesotho
OR liberia OR libya OR madagascar OR malawi OR
mali OR mauritania OR mauritius OR morocco OR
mozambique OR namibia OR niger OR nigeria OR
rwanda OR 'sao tome and principe' OR senegal
OR seychelles OR 'sierra leone' OR somalia OR
'south africa’ OR sudan OR tanzania OR togo OR
tunisia OR uganda OR zambia OR zimbabwe)

AND (2010:py OR 2011:py OR 2012:py OR
2013:py OR 2014:py OR 2015:py OR 2016:py OR
2017:py OR 2018:py OR 2019:py OR 2020:py OR
2021:py OR 2022:py OR 2023:py OR 2024:py OR
2025:py OR 2026:py) AND ‘'human'/de AND
‘adult':ag AND ([english)/lim OR [french]/lim OR
[portuguese]/lim).
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