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and therefore costly. This neglect of multimorbidity 
in poorer countries has resulted in major gaps in care 
and in data.14 COVID-19 revealed how vulnerable both 
populations and health programmes are to external 
threats when multimorbidity is neglected. But it also 
revealed how multidisease platforms and approaches 
could be used. Pandemic preparedness should not 
only be about algorithms to predict unknown threats, 
but equally address prevention and care of prevalent 
conditions, even during a co-emergency. We need a 
multidisease framework funded and implemented 
across multiple disease programmes to achieve this, 
eventually moving away from a single-disease focus. 
This would see the tuberculosis community invest 
in interventions that benefit tuberculosis as well as 
associated multimorbidities, with the goal to improve 
health overall. Benefits of the framework would be 
greater cooperation with other disease sectors, mutual 
funding, and human resource support.

We have failed to address health inequities and tackle 
inadequacies in care, systems, and innovation. The 
global community has fallen short in providing the tools 
and funding needed to enable us to achieve our goals. As 
we chart the way forward, we need to reimagine the End 
TB agenda, and do so within a well-funded, multidisease 
framework to guarantee resilient systems and better 
preparedness for future extrinsic threats.
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The crucial need for tuberculosis translational research in the 
time of COVID-19

The world is still grappling with the devastating 
effects of COVID-19 more than 2 years into the 
pandemic. Countries with high COVID-19 vaccination 
rates are transitioning to the new normal of living 
with SARS-CoV-2, but low-income and middle-
income countries (LMICs) are struggling to vaccinate 
their populations while concurrently fighting other 
communicable diseases, key among them tuberculosis. 
The burden of tuberculosis, the leading cause of death 

from an infectious disease before COVID-19 emerged, 
has been deeply affected by the pandemic.1,2 In the 
first of a Series of three papers published in The Lancet 
Respiratory Medicine and eBioMedicine, Keertan Dheda 
and colleagues3 discuss the effects of COVID-19 on 
efforts to end tuberculosis and the need for wide-
ranging interventions to restore tuberculosis control, 
including the need to implement and enhance 
tuberculosis diagnostic tests to reduce under-diagnosis. 

https://www.who.int/tb/publications/2015/end_tb_essential.pdf
https://www.who.int/tb/publications/2015/end_tb_essential.pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/S2213-2600(22)00099-6&domain=pdf
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In the second paper, Ruvandhi Nathavitharana and 
colleagues4 highlight progress in the development of 
non-sputum-based diagnostic tests with potential 
for decentralised deployment. Finally, Hanif Esmail 
and colleagues5 discuss optimal treatment regimens 
across the full spectrum of tuberculosis infection 
and tuberculosis disease, previously known as latent 
tuberculosis and active tuberculosis, respectively.1 
Although these articles apply mainly to pulmonary 
tuberculosis, advances in the diagnosis and treatment 
of extrapulmonary tuberculosis will have to be made 
concurrently in addressing the substantial burden 
of disease. Importantly, the various sequelae after 
tuberculosis need to be understood and optimally 
managed.6 Finally, options for the prevention of 
tuberculosis in the form of robust vaccines need to be 
developed.7 Translational research will underpin progress 
in preventing and managing the entire spectrum of 
tuberculosis, and a pressing need exists for investment 
and support to strengthen research capacity.

To improve the diagnosis of tuberculosis, new 
diagnostic tools, especially non-sputum-based tests, and 
enhancement of existing tuberculosis diagnostic tests 
will be crucial. Nathavitharana and colleagues4 highlight 
the need to develop a sensitive and specific, rapid, non-
sputum-based tuberculosis test by harnessing existing 
resources invested in COVID-19 detection. By use of easily 
accessible clinical samples, such as urine or oral swabs 
for diagnosis and implementing point-of-care tests, 
tuberculosis diagnosis could be enhanced in LMICs, where 
the majority of the world’s tuberculosis burden is found.1 
Such diagnostic tests need to be broadly applicable to 
all population types, including immunocompromised 
individuals, who tend to have atypical presentations and 
are often sputum-smear negative, which compromises 
the yield of the more rapid nucleic-acid tests.8 
Additionally, the performance of existing tuberculosis 
nucleic-acid tests is variable across specimen types, which 
is less than ideal and underscores the need for better 
diagnostic tests. The gold-standard tuberculosis cultures 
and drug-susceptibility tests remain unavailable in most 
LMICs, but the advent of whole-genome sequencing 
shortens the time to determine anti-tuberculosis drug 
susceptibility for more effective tuberculosis treatment.9 
Such technology, if made available across resource 
settings, would help to stem transmission of both drug-
susceptible and drug-resistant Mycobacterium tuberculosis 

because it allows prompt initiation of effective anti-
tubercular treatment.

To optimally manage tuberculosis infection and 
disease, new approaches to diagnosis will need to go 
hand in hand with improved tuberculosis prevention 
and treatment, for which drug discovery together with 
repurposing of existing drugs needs to be undertaken. 
Esmail and colleagues5 propose an approach in which 
tuberculosis treatment and management are tailored 
across the tuberculosis spectrum, instead of being 
provided within the binary framework of tuberculosis 
infection and tuberculosis disease. However, extensive 
work is needed before this concept can be realised in 
clinical practice. For example, the implementation of this 
concept requires the development of a host-based or 
mycobacteria-based biomarker that indicates eradication 
of the pathogen, applicable to both tuberculosis infection 
and disease states of pulmonary and extrapulmonary 
tuberculosis, regardless of the level of immunity. Once 
validated in several independent cohorts, this biomarker 
would be useful in guiding the duration of treatment for 
infection or disease. Drug discovery and repurposing of 
drugs takes an excruciatingly long time in the tuberculosis 
field, but scientific and political will can remove barriers 
and expedite the process, similar to progress observed in 
COVID-19, with the necessary funding.10

Research on extrapulmonary tuberculosis has been 
modest compared with that for pulmonary tuberculosis, 
but remains just as important, and research efforts 
are needed to better understand and manage 
extrapulmonary tuberculosis. Patients with Pott’s 
disease (spinal tuberculosis) and central nervous system 
tuberculosis often have poor neurological and mortality 
outcomes despite effective tuberculosis treatment. 
The optimal treatment duration of each condition 
remains unclear for drug-susceptible tuberculosis, even 
less so for drug-resistant tuberculosis. Animal models 
that recapitulate features of human extrapulmonary 
disease states might hold promise for understanding 
mechanisms and allow testing of new therapeutics to 
improve both mortality and morbidity outcomes,11 
before studies in humans in phase 2 and 3 clinical trials.

The long-term sequelae of tuberculosis should not be 
forgotten. It is well recognised that lung function and 
quality-of-life decrease after pulmonary tuberculosis 
disease,12 but the extent of the global burden of lung 
disease after tuberculosis infection is poorly defined 
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and likely to be under-reported. Mechanisms that 
underlie tuberculosis tissue destruction and fibrosis are 
being established. Phase 2 clinical trials repurposing 
existing drugs, such as doxycycline and everolimus, to 
decrease tissue destruction hold promise in improving 
lung function and ameliorating sequelae from post-
tuberculosis lung disease,13,14 but their efficacy would 
need to be demonstrated in larger cohorts before being 
implemented in practice. These measures, together with 
measures such as pulmonary rehabilitation, need to 
be adopted according to an agreed clinical standard to 
reduce the global burden of tuberculosis sequelae.6

Altogether, tuberculosis translational research remains 
key to advancing prevention and management across 
the entire spectrum of tuberculosis, which is still a 
leading killer globally. Despite the catastrophic setbacks 
from COVID-19, researchers need to continue to push 
ahead to reach the ultimate goal of ending tuberculosis. 
As has been seen for COVID-19, a whole-of-government 
approach for tuberculosis is needed for the development 
of effective diagnostic and treatment approaches to 
stem transmission and save lives.
CWMO has received speaking fees from Qiagen, outside this work. The other 
authors declare no competing interests.
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Optimising tuberculosis care for refugees affected by armed 
conflicts

Globally, tuberculosis remains a leading cause of death 
from an infectious disease.1 2022’s theme for World 
TB Day, on March 24, is “Invest to End TB. Save Lives”. 
Tuberculosis control requires a pragmatic, tailored, 
multipronged approach to diagnose and treat all people 
with tuberculosis disease (drug-susceptible, drug-
resistant, multidrug-resistant, and extensively drug-
resistant tuberculosis) and latent tuberculosis infection, 
to prevent transmission, and to mitigate the risk of 
drug resistance. The COVID-19 pandemic has disrupted 
health services and derailed already overburdened 

tuberculosis control programmes worldwide, including 
in eastern Europe, substantially setting back progress1 
towards achieving the UN Sustainable Development 
Goal (SDG) and End TB targets.2 The invasion of Ukraine 
by Russia, and the ongoing armed conflict, is having 
hugely damaging effects on health services, health 
infrastructure, and personnel, and further diminishes 
hope of achieving End TB targets for eastern Europe—
now a seemingly insurmountable task. Although 
incidence rates of tuberculosis in Ukraine have gradually 
decreased over the past decade, Ukraine features in the 
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For more on World TB Day 2022 
see https://www.stoptb.org/
world-tb-day/world-tb-day-2022
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