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TB and COVID-19: paying attention to diabetes mellitus
Anthony D. Harriesa,b,∗, Ajay M. V. Kumara,c,d, Srinath Satyanarayanaa,c, Yan Lina, Riitta A. Dlodloa,

Mohammed Khogalie, Rony Zachariahe, and Anil Kapurf

aInternational Union Against Tuberculosis and Lung Disease, 68 Boulevard Saint-Michel, 75006 Paris, France; bDepartment of Clinical
Research, Faculty of Infectious and Tropical Diseases, London School of Hygiene and Tropical Medicine, Keppel Street, London WC1E
7HT, UK; cInternational Union Against Tuberculosis and Lung Disease, South-east Asia Office, C-6 Qutub Institutional Area, New Delhi
110016, India; dYenepoya Medical College, Yenepoya (Deemed to be University), University Road, Deralakatte, Mangalore 575018,
India; eSpecial Programme for Research and Training in Tropical Diseases (TDR), World Health Organization, Avenue Appia 20, 1211

Geneva, Switzerland; fWorld Diabetes Foundation, Krogshoejvej 30A, Building 8Y2, DK-2880 Bagsvaerd, Denmark

∗Corresponding author: Tel: +44 1962 714 297; E-mail: adharries@theunion.org

Received 27 November 2020; revised 22 January 2021; editorial decision 28 January 2021; accepted 13 February 2021

In 2019, global diabetes prevalence was 463 million. Diabetes increases the risk of TB and adverse treatment
outcomes including death and relapse. Diabetes also increases the risk of severe disease, multi-organ failure,
coagulopathy and death in COVID-19. TB and COVID-19 share many features, suggesting opportunities to inte-
grate prevention, diagnosis and care. Three areas for further work are highlighted: better infection control in
diabetes clinics, easier and quicker diagnosis using similar technology platforms and optimal blood glucose con-
trol. The funding and resources for COVID-19 should be harnessed to improve TB and diabetes care and achieve
their respective sustainable development goal targets.
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World Diabetes Day in 2020 saw the launch of the Lancet Com-
mission on Diabetes.1 Using worldwide trend analyses, diabetes
prevalence has doubled in men and increased by 60% in women
over the last 25 y. In 2019, global diabetes prevalence was 463
million, with 80% of affected people living in low- or middle-
income countries.1
In 2009, we drew attention in this journal to the link between

diabetes and TB and suggested the need for high-quality imple-
mentation research to better understand how to screen, care for
and monitor people with dual disease.2 Considerable progress
has been made. There is sound evidence that people with type 1
and type 2 diabetes have a two- to three-times higher risk of TB,
including drug-resistant disease, comparedwith the general pop-
ulation, and have higher rates of adverse treatment outcomes
that include treatment failure, death and TB relapse.3 Adverse
outcomes are more frequent if diabetes control is poor. In 2011,
the WHO and The International Union Against Tuberculosis and
Lung Disease (The Union) launched the Collaborative Framework
for Care and Control of Tuberculosis and Diabetes, recommending
bidirectional screening of the two diseases, especially in high TB-
burden countries.4 In 2019, The Union and World Diabetes Foun-
dation (WDF) published the first Guide to the Essential Practice of
Managing Diabetes-Tuberculosis.5

In December 2019, a new highly transmissible virus (severe
acute respiratory syndrome coronavirus 2 [SARS-CoV-2])
emerged, engulfing the world in the COVID-19 pandemic
with 60million confirmed cases and 1.4 million COVID-19 deaths
reported to date. While some data suggest that people with dia-
betes are at risk of COVID-19 infection,6 of more concern is the
growing evidence that individuals with diabetes are at a higher
risk of more severe disease requiring hospitalisation, multi-organ
failure, coagulopathy and death compared with those who do
not have diabetes.7 Obesity, hypertension and ischaemic heart
disease frequently accompany type 2 diabetes and people with
this metabolic syndrome are particularly at risk of severe disease
and death.8
TB and COVID-19 sharemany characteristics. Both are respira-

tory infections, transmitted from person to person through close
contact and in crowded and poorly ventilated places, and they
often present with fever and cough. The two diseases can occur
concurrently. Individuals with either latent or active TB may be
more susceptible to COVID-19, whichmay in turn bemore severe
than in individuals without TB.9 The basic disease control mea-
sures for the two diseases are similar: infection prevention and
control, early detection of cases and contact tracing. These fea-
tures suggest that there are opportunities to integrate prevention,
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diagnosis and care, particularly in people at high risk of severe dis-
ease and death, such as those with diabetes.
A recent assessment of diabetes clinics in China showed inad-

equate implementation of measures to prevent airborne trans-
mission of tubercle bacilli.10 The COVID-19 pandemic should now
give stronger and more urgent impetus to improving this situa-
tion. Measures to reduce transmission of TB and COVID-19 would
include more use of telemedicine and digital health platforms to
decongest clinics, proper use of natural and/or mechanical ven-
tilation, physical distancing, mandatory wearing of face masks,
widespread availability of hand sanitisers and standard operating
procedures for screening and prioritising people with cough. Even
when an effective COVID-19 vaccine becomes widely available,
thesemeasures will still need to be implemented andmonitored.
Sputum specimens and nasopharyngeal/oropharyngeal

swabs are required for pulmonary TB and COVID-19 diagnosis,
respectively, with PCR technology being the preferred method-
ology. The Xpert MTB/RIF assay using the GeneXpert platform
is the recommended initial diagnostic test in people with pre-
sumptive TB, and many countries have already deployed this
automated, rapid and highly sensitive technology—which also
detects rifampicin resistance—in their health facilities. The same
platform is now being used for diagnosing SARS-CoV-2 with
encouraging results.11 People with diabetes presenting with
cough and fever should be investigated for both COVID-19 and
TB, either sequentially or concurrently, and use of the same
diagnostic platform simplifies logistics and quickens diagnostic
times. Further research is needed to determine whether the
same sample type (sputum or saliva) can be used for both
infections and how to implement optimal biosafety measures in
the diagnostic laboratories. Given the high rates of undiagnosed
prediabetes and diabetes worldwide, people diagnosed with
TB and COVID-19 in general health facilities and TB centres
also need to be screened for hyperglycaemia and concurrent
diabetes, as recommended in The Union and WDF guidelines.5
Better diabetes control improves TB treatment outcomes.3

Metformin is the first choice glucose-lowering agent in people
with diabetes and TB.5 The drug also augments host immune
responses to Mycobacterium tuberculosis, and in Taiwan met-
forminwas associatedwith significantly decreasedmortality dur-
ing TB treatment, similar to that seen in people without dia-
betes.12 Similarly, in individuals with diabetes and COVID-19,
well-controlled blood glucose levels are associated with signifi-
cantly lower mortality rates compared with poorly controlled lev-
els.7 Further research is needed to determine how best to control
blood glucose levels and manage any associated hypertension
and metabolic syndrome in people with diabetes and TB/COVID-
19, especially in light of evidence that corticosteroids (which dis-
turb glucose metabolism) reducemortality in critically ill patients
with COVID-19.13
An example of a health facility providing integrated care for

diabetes, TB and COVID-19 is the Shenyang Chest Hospital in the
northeastern province of Liaoning, China. Strict infection control
measures are applied in all clinics and wards, and people with
diabetes and with suspected or diagnosed TB or COVID-19 must
wear face masks and observe physical distancing. Before admis-
sion to hospital for any reason, all patients must have nasopha-
ryngeal or oropharyngeal swabs taken for SARS-CoV-2 investiga-
tion. There is some form of tridirectional screening: all patients

diagnosedwith TB are routinely screened for diabetes and COVID-
19; all people with diabetes are routinely screened for TB; and
patients suspected or diagnosed with COVID-19 are screened for
TB. Comprehensive treatment is offered and provided to those
with one, two or three of the diseases combined.
There are other areas where research, collaboration and inte-

gration around TB, COVID-19 and diabetes canmake a difference
to prevention, case detection and treatment outcomes. These
include assessing innovative home-based care models for peo-
ple with diabetes so that they can avoid crowded health facilities,
training healthcare workers to use suitable algorithms to identify,
diagnose and monitor individuals with the three diseases, har-
nessing community-wide support for testing and contact trac-
ing, as well as better understanding and management of post-
TB and post-COVID-19 morbidity and disability. COVID-19 is a
new disease, likely to be here for the foreseeable future, and the
resources and funding that have been raised and diverted in 2020
to deal with the pandemic are staggering. This must not, how-
ever, be to the detriment andneglect of other diseases. The scien-
tific and funding opportunities to mitigate the negative impact of
COVID-19must also be used for better control of TB and diabetes
so that we can still achieve our sustainable development goals of
ending the TB epidemic and reducing non-communicable disease
premature mortality by 2030.
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