
REVIEW
     CURRENT
OPINION Multidrug-resistant tuberculosis: latest opinions on

epidemiology, rapid diagnosis and management
1070-5287 Copyright © 2024 The A
a,b c a
Peter S. Nyasulu , Cheick Oumar Doumbia , Veranyuy Ngah ,
Antieme Combo Georges Togoc, Bassirou Diarrac and Gershom Chongwed
Purpose of review

This review addresses the escalating global challenge of multidrug-resistant tuberculosis (MDR-TB) in Sub-
Saharan Africa, with a focus on its complex comorbidity with HIV/AIDS. Emphasizing the urgency of the
issue, the review aims to shed light on the unique healthcare landscape shaped by the convergence of high
prevalence rates and intersecting complexities with HIV/AIDS in the region.

Recent findings

A notable increase in MDR-TB cases across Sub-Saharan Africa is attributed to challenges in timely
diagnoses, treatment initiation, and patient treatment defaulting. The literature underscores the critical need
for proactive measures to address diagnostic and treatment gaps associated with MDR-TB, particularly
concerning its comorbidity with HIV/AIDS.

Summary

To effectively manage MDR-TB and its co-morbidity with HIV/AIDS, proactive screening programs are
imperative. The review highlights the necessity of active follow-up strategies to ensure treatment adherence
and reduce default rates, offering evidence-based insights for improved disease management in the region.
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INTRODUCTION

Tuberculosis (TB) is an infectious disease caused by
the Mycobacterium tuberculosis (MTB). Until the
COVID-19 pandemic, TB was the leading cause of
death worldwide from a single infectious agent rank-
ingaboveHIV/AIDS. It is still among the top10causes
ofdeath in theworld todaycausing1.3milliondeaths
in non-HIV persons and 214000 deaths among HIV-
infected individuals in 2021 [1]. An alarming 7.5
million people were newly diagnosed with TB in
2022 [2], which could be associated with a backlog
fromprevious years due to ahalt inhealthcare service
delivery worldwide from the COVID-19 pandemic.
Globally, there has been a decrease in TB mortality
from an estimated 1.4 million people in 2021 to an
estimated 1.3 million people in 2022 [95% confi-
dence interval (95%CI) 1.18–1.43] [2]. However, this
is still a long way from the global targets put forward
by the WHO in its 2015 ‘END TB’ strategy. This
strategy aims to reduce the absolute number of TB
deaths by 95% and the absolute number of new cases
by 90% by the year 2035 [3].

The emergence of MTB-resistant strains to TB
treatment is the foremost contributing factor in the
slow decline of TB incidence and the control of
the disease as it leads to multidrug-resistant TB
uthor(s). Published by Wolters Kluwe
(MDR-TB). MDR-TB has been defined as TB caused
by theMTB bacilli that is resistant to at least rifampi-
cin (RIF) and isoniazid (INH), the two first-line med-
icines used for the treatment of TB [4]. The rise in
MDR-TB has long been attributed to treatment
defaulting causing difficulties in diagnosis and sub-
sequent treatment. MDR-TB puts an increased bur-
den on the health system in terms of cost, and on the
patient due to the longer treatment duration [5]. The
estimated world incidence of MDR-TB in 2019 was
r Health, Inc. www.co-pulmonarymedicine.com



KEY POINTS

� Global challenge: The article underscores the rising
global threat of multidrug-resistant tuberculosis (MDR-TB)
in Sub-Saharan Africa, calling for urgent interventions.

� Diagnostic gaps: Challenges in timely diagnoses,
treatment initiation, and patient defaulting contribute to
the surge in MDR-TB cases, emphasizing the need for
proactive measures.

� Screening and follow-up: The review advocates for
proactive screening and active follow-up strategies to
manage MDR-TB and its co-morbidity with HIV/AIDS in
Sub-Saharan Africa.

� Healthcare impact: MDR-TB strains healthcare systems,
reshaping resource allocation dynamics, and straining
existing infrastructure.

Infectious diseases
465000 (95%CI400000–535000)with an estimated
mortality of about 182000 (95% CI 113000–
250000), and according to the WHO 2023 global
tuberculosis report, these statistics have been stable
[2].

Sub-Saharan Africa has eight of the 30 high
MDR/RR-TB burden countries, with six countries
(Congo-DRC, Nigeria, Mozambique, South Africa,
Zimbabwe, and Zambia) having a high HIV/AIDS
and MDR-TB burden [2,6]. As such, sub-Saharan
Africa has the highest MDR-TB/HIV co-infections.
Despite this, studies have shown that the burden of
MDR-TB in sub-Saharan Africa is poorly reported
with data being obtained from only 50% of the
countries majority of which are from Southern
and East African countries [7

&

,8]. The objective of
this review is to synthesize the most recent MDR-TB
epidemiology, diagnostics, and management pro-
viding ameticulous examination of the current state
of MDR-TB in Sub-Saharan Africa.
SEARCH METHODS

PubMed database and Google Scholar search engine
were searched to retrieve articles published in the last
five years on MDR-TB in sub-Saharan Africa using
search terms: ‘Drug-resistant tuberculosis’ OR ‘MDR’
OR ‘XDR’ OR ‘MDTB’ OR ‘Rifampicin Resistance’ OR
‘RR-TB)) AND (’sub-Saharan Africa’ OR ‘Africa’).
Only primary quantitative studies were selected
from the search output. The title of the study, year
of study, study setting, study design, MDR-TB con-
firmed number of cases, MDR-TB/HIV co-infection
proportion, and theoutcomeexploredwere character-
istics retrieved from the studies (Table 1) [9–
13,14

&&

,15–21,22
&&

,23,24
&&

,25–29,30
&

,31
&

,32–36,37
&&

,
38–48,49

&&

,50
&

].
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EPIDEMIOLOGY OF MULTIDRUG-
RESISTANT TUBERCULOSIS IN SUB-
SAHARAN AFRICA

Sub-Saharan Africa shoulders a considerable burden
of multidrug-resistant tuberculosis (MDR-TB),
standing as a focal point for addressing this global
health challenge [51–55]. Out of the 30 countries
identified with the highest MDR-TB burden, eight
are concentrated in Sub-Saharan Africa. The inter-
section of high MDR-TB prevalence with elevated
rates of HIV/AIDS in six of these countries creates a
complex healthcare landscape, presenting unique
challenges for disease management. Compounding
the complexity, the existing literature highlights a
pervasive deficiency in comprehensive reporting on
MDR-TB, particularly in certain regions.

The WHO Global Tuberculosis Report 2022
reveals consistent proportions among new TB
patients, ranging from 3.6 to 3.9%, and among
previously treated TB patients, ranging from 18 to
20% (Table 2) [56]. The global trend of incident cases
demonstrates a gradual decline, from 517000 in
2015 to 450000 in 2021, while the African regional
trends show a similar decreasing pattern, declining
from 90000 to 77000 over the same period [57].

Social and economic factors such as stigma,
discrimination, and poverty are some of the factors
identified as drivers for MDR-TB in these countries.
Studies have reported the highest prevalence of
MDR-TB among disadvantaged communities with
little to no education, poor housing, and low
income [58–60]. Poverty therefore increases the risk
of MDR-TB. Patients with MDR-TB have reportedly
self-isolated because of rejection from family and
community members, or fear of infecting others,
which has directly affected their health-seeking
behaviours [61].
HIGH-BURDEN COUNTRIES

Eight countries in Sub-Saharan Africa are classified
as high-burden for MDR-TB (Fig. 1). These nations
bear a substantial proportion of the global MDR-TB
burden, confronting significant challenges in dis-
ease management and control. These include
Angola, Democratic Republic of Congo, Mozambi-
que, Nigeria, South Africa, Somalia, Zambia, and
Zimbabwe [56,62].

The geographical and demographic diversity
within this list emphasizes the widespread impact
of MDR-TB across the region, necessitating targeted
and region-specific interventions to address the
multifaceted challenges associated with the disease.
South and East sub-Saharan African countries are
affected by the challenges compared to other
regions (Fig. 1).
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Examining the country-specific trends (Fig. 2) in
the estimated number of incident cases ofmultidrug-
resistant and rifampicin-resistant tuberculosis (MDR/
RR-TB) from 2015 to 2021 reveals noteworthy varia-
tions in Sub-SaharanAfrica. SouthAfrica consistently
reports a high burden of MDR/RR-TB. Nigeria expe-
rienced fluctuations, starting at 16000 cases in 2015,
and reaching 15000 in subsequent years. Mozambi-
que shows a gradual increase from4100 cases in 2015
to 4800 in 2021. Conversely, Zimbabwe exhibits a
concerning decline from2200 cases in 2015 to 780 in
2021. These country-specific trends underscore the
dynamic nature of MDR-TB incidence, emphasizing
the need for tailored interventions and targeted pub-
lic health strategies [57].
HIV/AIDS CO-AFFECTED COUNTRIES

Among the high-burden countries, four also grapple
with a high prevalence of HIV/AIDS (Zimbabwe,
South Africa, Zambia, Mozambique) [63–65]. The
global burden of MDR-TB and HIV/AIDS specifically
has been difficult to ascertain. It has been reported
that this lack of global data is because up-to-date
anti-TB drug susceptibility testing (DST) and HIV
testing are not sufficiently accessible for joint sur-
veillance under routine conditions [66]. As such, the
burden in sub-Saharan Africa where the highest
burden of TB and HIV co-infections are reported
(71%) seems to also be lacking.

This intersection of MDR-TB and HIV/AIDS mag-
nifies the intricacies within healthcare delivery sys-
tems. The potentially weakened immune system of
people living with HIV (PLHIV) being infected with
MDR-TB, the possibility of drug-drug interactions,
and the magnified side effects of both treatments
pose significant health challenges. It not only ampli-
fies the clinical complexities in managing each con-
dition individually but also introduces unique and
compounded challenges at the intersection of MDR-
TB and HIV/AIDS [67]. A recent study in South Africa
showed that patients being treated for both HIV and
MDR-TBhad an8% treatment completionproportion
(11/137) and 18% mortality (25/137) [50

&

]. Concur-
rent with this finding, a systematic review of HIV and
MDR-TB outcomes in sub-Saharan Africa reported an
increased risk of death among HIV-positive patients
compared to negative patients (Relative Risk (RR)
1.50, 95% CI 1.30–1.74) [7

&

]. It should be noted that
this review included 19 studies all conducted exclu-
sively in Southern and East African countries.
DATA-DEFICIENT REGIONS

Despite the overall burden, existing literature
reveals significant gaps in comprehensive reporting,
r Health, Inc. www.co-pulmonarymedicine.com 223



Table 2. Global and African characteristics of MDR/RR-TB, 2015–2021 [56]

Years Proportion among new
TB patient (%)

Proportion among TB patient
previously treated (%)

Global trend of incident
cases (1000 per year)

African regional trends of incident
cases (1000 per year)

2015 3.9 [2.8--5.0] 20 [9.5--31] 517 [432--603] 90 [67--112]

2016 3.8 [2.8--4.8] 20 [9.8--30] 499 [425--573] 84 [65--104]

2017 3.8 [2.8--4.7] 19 [10--29] 480 [414--547] 82 [62--102]

2018 3.7 [2.8--4.6] 19 [10--28] 465 [402--528] 81 [61--101]

2019 3.7 [2.7--4.6] 19 [10--28] 450 [390--511] 79 [59--100]

2020 3.6 [2.8--4.4] 19 [11--26] 437 [390--483] 78 [57--99.0]

2021 3.6 [2.7--4.4] 18 [11--26] 450 [399--501] 77 [55--99.0]

Infectious diseases
particularly in certain regions of Sub-Saharan Africa.
These data-deficient areas pose a challenge to under-
standing the true extent of MDR-TB and hinder the
formulation of targeted interventions [68]. These
data deficiencies are not uniformly distributed but
are particularly pronounced in certain regions of
Sub-Saharan Africa [69].
FIGURE 1. MDR-TB burden in Sub-Saharan African countries in
MDR-TB published in the WHO 2022 report.
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CHALLENGES IN DIAGNOSIS AND
TREATMENT
The surge in MDR-TB cases across Sub-Saharan Africa
stems from a constellation of factors, prominently
includingtreatmentdefaulting [70].Thisphenomenon
exacerbates the difficulties in achieving timely diagno-
sesandsubsequent treatment initiation.Theprotracted
2022. This figure was created using data on the burden of
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FIGURE 2. Country-specific trends in the estimated number of incident cases of MDR/RR-TB. This figure illustrates the burden
over 7 years (2015--2021) in the eight most affected Sub-Saharan African countries. It was constructed using data from the
WHO 2022 report.

Multidrug-resistant tuberculosis Nyasulu et al.
treatment duration required forMDR-TB, coupledwith
the increased economic burden on healthcare systems
and affected individuals, underscores the urgent need
for targeted interventions. Exploring the diagnostic
terrain for drug-resistant tuberculosis (DR-TB) in Africa
reveals a dual narrative, one of policy progress and
another of substantive implementation challenges.
Despite the widespread availability of the Xpert
MTB/RIF assay in 91% of African countries, the actual
utilization, as inferred fromtesting sitedensityadjusted
forpopulation size, reveals considerable variations [71].
This hints at a significant discrepancy between the
availabilityofdiagnostic toolsandtheirpractical imple-
mentation [68].

Furthermore, the identification of primary drug-
resistant TB cases poses a considerable challenge.
The fact that only 35% of newly diagnosed TB cases
undergo rifampicin drug susceptibility testing indi-
cates a substantial number of undetected cases. In
many countries, this critical diagnostic step is avail-
able for less than 10% of new cases, raising concerns
about missed opportunities for early detection [69].
Policies advocating universal drug susceptibility
testing are notably absent in 60% of countries,
1070-5287 Copyright © 2024 The Author(s). Published by Wolters Kluwe
emphasizing the need for a more comprehensive
approach to diagnostic strategies. The availability of
second-line drug susceptibility testing, while exis-
tent in 60% of countries, does not necessarily trans-
late into effective utilization, with only 43% of these
countries testing more than half of their notified
rifampicin-resistant TB cases [72].

The challenges extend to the laboratory front,
where only 55% of national reference laboratories
report ISO 15189 accreditation status [73]. However,
the actual number of reference laboratories officially
recognized as accredited based on external evalua-
tion remains limited, questioning the accuracy of
reported accreditation. Beyonddiagnostics, the treat-
ment landscape raises concerns about the capacity to
meet WHO End TB Strategy targets. While introduc-
ing the short-course regimen is a step forward, treat-
ment success rates inAfrica remainat59%, indicating
the need for ongoing improvements [74].
IMPACT ON HEALTHCARE SYSTEMS

MDR-TB exacts a toll on healthcare systems
throughout Sub-Saharan Africa, reshaping resource
r Health, Inc. www.co-pulmonarymedicine.com 225



Infectious diseases
allocation dynamics and straining existing infra-
structure. The repercussions extend far beyond indi-
vidual patients, permeating the broader public
health landscape. There are multifaceted challenges
faced by health systems, encompassing issues
related to diagnosis, treatment, resource distribu-
tion, and the overall resilience of healthcare struc-
tures. The transformative effects of MDR-TB on
healthcare infrastructure require a nuanced under-
standing to develop targeted interventions that can
mitigate these challenges and foster sustainable
improvements in disease management.
CONCLUSION

The multifaceted challenge of MDR-TB in Sub-
Saharan Africa demands a comprehensive and
nuanced approach to address its impact on public
health. The epidemiological landscape, character-
ized by a significant regional burden and intersect-
ing challenges with HIV/AIDS, underscores the
urgency of targeted interventions. The existing gaps
in comprehensive reporting and knowledge dissem-
ination on MDR-TB in certain regions further high-
light the imperative nature of this review. The far-
reaching impact of MDR-TB on healthcare infra-
structure necessitates a concerted effort to mitigate
its cascading effects. The dynamics of resource allo-
cation and the overall public health landscape are
affected, requiring a resilient healthcare response.
By unravelling the intricate relationship between
MDR-TB and healthcare systems, this review serves
as a guide for identifying interventions that can
fortify the health ecosystem against the challenges
posed by this resilient pathogen.

Moving forward, collaborative efforts are essen-
tial to bridge data gaps, enhance reporting mecha-
nisms, and implement evidence-based practices. A
holistic approach encompassing prevention, diagno-
sis, and treatment strategies tailored to the unique
regional context is paramount. Through sustained
commitment to research, education, and healthcare
infrastructure development, Sub-Saharan Africa can
progress towards achieving the ambitious global tar-
gets set by the WHO’s ‘END TB’ strategy. The goal is
not only the reduction of MDR-TB incidence but the
establishmentof resilienthealthcare systems that can
withstand the complex challenges presented by
infectious diseases in the region.
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