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Tuberculosis and diabetes mellitus: Time for an
integrated approach
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among people with diabetes mellitus: An Australian nationwide
cohort study. BMJ Open 2012;2:e000666. doi:10.1136/bmjopen-
2011-000666.

SUMMARY
A population-based cohort study of 19.9 million residents of Australia
was done to ascertain the presence or absence of an association
between diabetes mellitus (DM) and tuberculosis (TB). The
participants who had registered with the National Diabetes Services
Scheme (NDSS) in Australia were recruited. Registration in the
NDSS was based on self-reported DM status of the participants.
Diabetes Australia estimates that NDSS covers 80%–90% of people
with diagnosed DM as it enables them to access a range of products
including blood and urine testing strips, syringes, needles and insulin
pump consumables at concessional prices. The existence of a universal
health insurance system gives a wide access to primary healthcare
free of charge to all. An individual must receive a certificate of
diagnosis from a doctor or diabetes educator to get registered with the
NDSS. However, participants with gestational DM were excluded
from analysis. Notification of TB is compulsory in Australia. The
authors used the State and Territory TB notification databases to
identify patients with TB.

People with DM who had an episode of active TB were identified
by record linkage of the two databases from January 2001 to December
2006. Exclusion of a duplicate entry for the same patient was ensured.
Only patients of TB who were notified after the diagnosis of DM was
made were included in the analysis. The authors used a log-binomial
model to estimate the relative risk of TB in patients with DM, after
adjusting for different confounding covariates such as age, sex, TB
incidence of TB in the country of birth and indigenous status among
the general population obtained from Census data. The age groups
were put in 5-year categories. The country of birth was aggregated to
groups of countries with a similar incidence of TB (<10, 10–24,
25–49, 50–99, 100–299 and >300/100 000) based on published
WHO data. The authors did subgroup analysis on the insulin treatment
and TB culture status. Interaction between DM status and other
confounding factors was also studied.

There were 6276 cases of active TB among 19 855 283 people
living in Australia between 2001 and 2006. There were 271 cases of
TB among 802 087 members of the cohort with DM. The adjusted
relative risk of TB was 1.48 (95% CI 1.04–2.10) among all people
with DM and 2.27 (1.141–3.66) in people with DM using insulin. The
population attributable fraction of DM for TB was 1.7% based on a
DM prevalence of 3.6%.

The authors list the strengths of their study as a cohort design,
large sample size and general population base which enhances its
external validity. The rate of undiagnosed TB in Australia is likely to
be low as all investigations and treatment are provided free of cost to
everyone. The authors acknowledge that a better measure of diabetes
status would have been blood glucose levels or diabetes control.

COMMENT
This study confirms the causal association of DM with an increased

chance of developing TB by fulfilling the criteria of temporality
and dose–response relationship. Parameters such as the study
population, risk factors and outcome were addressed and the
potential confounders were adjusted by multivariate regression
analysis. Use of the log-binomial model would have corrected
over dispersion to prevent underestimation of standard error due
to heterogeneity in the data.

The study assumes that all patients with TB included in the
study were incident cases. It is possible that there could be some
patients with latent TB infection. It is not clear how the authors
dealt with recurrence of a previously treated case. Therefore, it is
uncertain whether DM increases the risk of getting the infection
or of manifestation/progression of a latent infection. The biological
basis suggests that the second possibility is stronger and is
therefore more relevant to the Indian context where a large pool
of latent TB infection exists and is now coupled with an increasing
prevalence of DM.

Indian context
This study was made possible due to the availability of excellent
databases maintained by the Australian government and high
coverage of the population due to benefits of health cover provided
by getting enrolled. India can learn from these initiatives. The
Ministry of Health and Family Welfare, Government of India has
taken steps to establish compulsory notification of TB.1

Undoubtedly, the Revised National Tuberculosis Control
Programme (RNTCP) is a well run programme and has improved
access to TB treatment in India. However, much more needs to be
done as only about 25% of all estimated patients with TB are
covered under the programme. Pilot studies on a Diabetes Registry
are under way at multiple sites in India, but we are far from
developing a national diabetes registry.

In 2010, there were 8.8 million estimated new cases of TB and
1.2–1.5 million deaths due to TB. Of these, only 5.7 million cases
(65%) were notified. The success of treatment for new smear-
positive patients with pulmonary TB for the cohort in 2009 was
87%.2 The national case detection rate for new smear-positive
cases was 72% in 2010. In India,11% of the urban and 3% of the
rural population >15 years of age is estimated to be suffering from
DM.3 The International Diabetes Federation estimated that India
has 61.3 million (10% of the adult population) people with DM
and 77 million with impaired glucose tolerance.3,4

Epidemiological models using data from the year 2000 found
that 20% of smear-positive patients with pulmonary TB have
DM.5 A recent study reported that an increase in prevalence of DM
in India has been a key obstacle to reducing the incidence of TB.6

In Tamil Nadu, the crude prevalence rates of diabetes in
patients with TB were 25%.7 The rates in the general population
were reported to be 10% for DM. In a study from Kerala,8 23% of
patients with TB were reported to have DM and 21% of patients
with TB were diagnosed to have DM using HBA1C (>6.5%).
These studies along with another study from Bengaluru9 support
the coexistence of TB and DM in India. Several recent studies
have documented a global association between TB and DM.10–12

The WHO-Union Framework Collaborative endorses routine
implementation of bi-directional screening of TB and DM.13 A
recent multicentric study documented the feasibility and
effectiveness of screening for TB in patients with DM and vice
versa in secondary and tertiary care setting.14,15

Apart from a role in increasing susceptibility, DM might affect
treatment outcomes in patients with TB by delaying conversion of
sputum culture, increasing death rates and increasing the risk of
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relapse of TB. This association might also lead to the development
of multidrug resistant TB. Screening for TB among patients with
DM is a good way to increase case finding for TB, which will lead
to early detection, reduce transmission and allow better
management of TB.15 However, the advantage of bi-directional
screening from the point of view of DM is not very clear. The
proportion of patients with DM identified by this method is likely
to be a small fraction of the total load of DM. ‘Non-communicable
disease clinics’ are being established at community health centres
and district hospitals under the National Programme for Prevention
and Control of Cancer, Diabetes, Cardiovascular diseases and
Stroke (NPCDCS), which include a component of opportunistic
screening for DM among all health facility attendees, thereby
automatically including patients with TB. Whether screening for
TB (by symptoms) at each visit of a person with DM is warranted
is to be decided by clinicians depending upon the likely impact of
TB on control of DM and its subsequent consequences including
mortality. However, the period of TB treatment is likely to be a
small portion of a lifetime of a patient with DM.

With high individual burdens of TB and DM and evidence
pointing to their association, the two programmes need to
acknowledge this and find ways to work together by clearly
enunciating the benefit to the NCD groups. For a start, the RNTCP
has excellent examples of record-keeping and management
including the use of information technology which the NCD
programme can benefit from, as both are chronic diseases. The
need of the hour is to have an integrated approach for all chronic
diseases.
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Obituaries

Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western countries
and in the Middle East. They die without their contributions to our country
being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about 500
to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph
should accompany the obituary.

—Editor


