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The prevalence of diabetes mellitus (DM) is increasing in India which 
could be a threat to the National Tuberculosis Elimination Programme. 
This review aims to find the association of diabetes with treatment 
outcomes among patients with tuberculosis (TB). Scrutiny of various 
online search engines provided many research articles that were 
assessed in detail. Out of hundreds of articles, 9 studies indicated that 
the prevalence of DM varied from 5% to 66% and was associated with 
delay in recovery of patients suffering from TB and higher mortality. 
Early detection of DM among TB patients and TB among DM patients 
is a beneficial strategy.  
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Introduction
The prevalence of Diabetes Mellitus (DM) is increasing 
rapidly throughout the world including India. DM increases 
the risk of tuberculosis (TB) 2–3 times, 2 times TB mortality, 
4 times TB relapse, and 2 times development of multidrug 
resistance TB.1–3 TB is a fatal infectious disease caused by 
various strains of mycobacteria, the most common being 
Mycobacterium tuberculosis. It is spread through droplets 
from people with active TB infection via cough, sneeze, or 
respiratory fluids to healthy individuals. Symptoms of TB are 
chronic cough with or without blood-tinged sputum, fever, 
night sweats, and weight loss.4 Around one-third of the 
world’s population shows infection with M. tuberculosis.5 

TB patients accessing healthcare centres for directly 
observed treatment, and short course (DOTS) therapy for 
TB could also avail facilities for the management of diabetes 
at the same time. This would thus reduce the cost incurred 

by both the patients and the health system and prevent 
unnecessary duplication of delivery of services. Co-located 
DOTS centres and diabetic clinics at the primary health care 
level will be a big leap forward in the early detection and 
management of the two diseases. Collaborative efforts 
are required to end TB strategy in the United Nations 
(UN) high-level meeting on TB, where not only DM but 
also other co-morbidities such as HIV, undernutrition, 
mental illness, and non-communicable diseases should 
be addressed.6 Therefore, the World Health Organization 
2011 recommended bi-directional screening for TB and DM. 

This review aims to explore the research done in this 
field regarding the prevalence of DM and its effect on the 
treatment outcomes among TB patients.

Methodology
The review of the literature was undertaken in multiple 
ways. The majority of the research in this regard was 
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done using the Internet. The major sites accessed for 
relevant literature were Google, PubMed, and Google 
Scholar. The keywords used were: tuberculosis, sputum 
smear, blood sugar levels, DM, and treatment outcome 
with Directly Observed Treatment Short course (DOTS) 
therapy. The searched articles were scrutinised for their 
contents and whether they matched the study’s objectives. 
All observations are mentioned in Table 1. More than 100 
articles were shortlisted but only 9 articles were recruited 
for detailed study.

Results
The results of the review showed that researchers were 
reporting higher deaths among TB patients who had 
co-morbidity. Subsequently, higher relapses and drug 
resistance to TB were reported among patients with DM 
as compared to patients without DM. Many factors were 
detected that are associated with the prevalence of DM in 
TB patients such as higher age, body mass index, tobacco 
smoking, and presence of other non-communicable 
diseases. 

S. No. Name of Author Year Study Population Result

1. Oursler et al.7 1994–1996 Adult TB patients
The strongest predictors of death in TB patients 

were DM, renal failure, chronic obstructive 
pulmonary disease, and HIV.

2. Stevenson et al.8 2000 Pulmonary TB 
patients

DM prevalence in urban areas is associated with 
15.2% greater smear-positive TB incidence in 

urban and rural areas.

3. Wang et al.9 2003–2006
Culture-proven 
pulmonary TB 

patients

34% of culture-positive TB patients 
were associated with DM with a 12.2% mortality 

rate as compared to a non-diabetic mortality 
rate of 4.2%.

4. Jeon and 
Murray10 2008 TB patients DM is associated with an increased risk of TB 

regardless of study design and population.

5. Baker et al.11 2011 TB patients DM is associated with an increased risk of failure 
and death during TB treatment.

6. Viswanathan and 
Gawde12 2011–2012 TB patients

Duration of sputum concersion was higher in 
DMTB as compared to non-DM and 14.7% vs 

3.5% remained positive after the intensive phase 
of TB treatment.

7. Viswanathan et 
al.13 2012 TB patients

The frequency of DM in TB patients is more 
prevalent than expected for about 24% of DM 

patients who are associated with TB.

8. Raghuraman et 
al.14 2014 TB patients 29% prevalence of DM was observed in TB 

patients.

9. Mave et al.15 2021
TB patients with 
DM and without 

DM

The outcome was 20% for TB-DM as compared 
with 21% for TB-only participants, however, 

mortality was a little higher with DM (10% vs 
7%), and early mortality was substantially higher 

among patients with DM.

Table 1.Prevalence of Diabetes Mellitus and Its Effect on Treatment Outcomes among Tuberculosis Patients
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Discussion
About 95% of TB patients and 70% of DM patients live in 
low and middle-income countries.16–19 DM affects the innate 
and adaptive immune responses necessary to control TB 
infection. While reduced ability to clear infection could 
conceivably lead to TB-related deaths among people with 
DM specifically. It is also possible that these patients face 
a greater likelihood of death during TB therapy because 
of DM-associated complications, such as heart disease, 
stroke, and renal failure.20–23

The prevalence of DM in patients with TB varies from 5% to 
66% in India. This variation is due to varied geographical and 
population characteristics. The incidence of DM is higher in 
South India due to the intake of food with a high glycaemic 
index. Most of the Indians who have higher body mass 
index have higher visceral fat or adipose tissues, decreased 
pancreatic beta-cell mass, reduced insulin secretion, and 
poor glycaemic control.24 A study carried out by Raaja et 
al. determined that the prevalence of DM in TB patients 
was significantly associated with marital status and higher 
BMI (obesity and overweight).25 

We have observed that there is high mortality among 
TB patients who have diabetes. Similarly, Gautam et al. 
reported in their systematic review that TB patients with 
diabetes had an approximately two-fold higher risk of 
mortality as compared with non-diabetic TB patients.26 A 
large proportion of people with DM as well as TB are not 
diagnosed or diagnosed too late. Early detection can help 
to improve care and control of both. It has been seen that 
these patients have delayed sputum conversions and high 
rates of recurrences and failures.2

Ten percent of TB cases are globally linked to DM and hence 
all people with TB should be screened for DM.27

Early treatment would be beneficial as composite TB 
treatment outcomes are not increased significantly 
however, delay is linked with increased mortality and 
drug resistance to TB. The same findings are observed in a 
systematic review by Baker et al. that stated patients with 
DM receiving TB therapy were at risk for poor outcomes.11 

Conclusion
There is a paucity of research at the national level in 
India that elucidates the association of DM with sputum 
conversion and treatment outcomes of TB. However, 
from the available literature, it is seen that DM does not 
significantly increase the risk of adverse TB treatment 
outcomes but increases mortality and multidrug resistance 
TB. Early detection of TB among diabetes patients and 
screening of DM among TB patients would be beneficial 
strategies for stopping TB in India.  
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