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Background: A rising prevalence of tuberculosis in diabetics has been seen with age. Active tuberculosis intensifies
diabetes mellitus and vice versa; thus, the two diseases constitute a dreaded companion. The dual burden of
disease may make the management of both conditions more difficult. Mortality rates in these patients are
reported to be several times higher than in non-diabetic pulmonary tuberculosis patients.
Aim: To study the prevalence of diabetes mellitus in patients with Tuberculosis.
Materials and Methods: 400 patients diagnosed as pulmonary tuberculosis at Chalmeda Anand Rao Institute
DOTS centre were included in this study.This study was conducted from March 2014 to December 2015. Fasting
plasma glucose levels of patients diagnosed with tuberculosis were analyzed and were being managed as per
DOTS guidelines.
Results: 400 cases taken up for this study, 256 were males (64%) and 144 were females (36%), the total number
of patients found diabetic were 46 (11.5%). Amongst males 28 (10.9%) were found diabetic, of whom known
diabetics were 10 (35.7%) (eight on OHA and two on Insulin) and females found diabetic were 18(12.5%), of
whom 8 (44%) were known diabetics (six OHA and two Insulin).The total number of diabetics when analyzed was
44 Type II  and two Type I.
Conclusion: In view of the high prevalence of diabetes mellitus, it is recommended that Standard Screening
programme for diabetes should be incorporated under DOTS so that early diagnosis and treatment can be done
to avoid morbidity and failure of Category-I patients under DOTS.
KEY WORDS: Diabetes mellitus, Pulmonary tuberculosis, HbA1C, Chest X-ray.

eliminate tuberculosis, it continues to be one of
the most prevalent infection in the world. The
seriousness of the association of pulmonary

Tuberculosis can be traced back to the early
history of mankind. Despite all efforts to
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tuberculosis and diabetes mellitus was first
noted by the great Arab Physician Avicenna
nearly 1000 years ago. The link between
diabetes mellitus and pulmonary tuberculosis
has been talked of at various fora but has never
occupied the centre stage of discussions.
Presently, an epidemic of diabetes is on both in
developed and developing nations. With the
recognization of this explosive, increase in the
number of people diagnosed with diabetes
mellitus all over the world, a whole new field of
issues related to interaction between diabetes
and pulmonary tuberculosis has been laid open.
Diabetes mellitus (DM) is a known risk factor
for pulmonary tuberculosis (PTB) [1].
Reported incidence of tuberculosis in India, as
per WHO, in 2014 was 167/100,000 and there
are about 17 deaths/lac population in India. The
prevalence of diabetes and TB has ranged from
1.6% to 8.4%in various studies [2,3,4,14].
The global figure of people with diabetes is
projected to rise from the current estimate of
220 million in 2010 to 300 million in 2025. Most
cases will be of type II diabetes, which is
characterized by insulin resistance and/or
abnormal insulin secretion. In India, the number
of cases of diabetes is 23 million in 2003 to 57
million in 2025 [3].
A rising prevalence of tuberculosis in diabetics
has been seen with age. Active tuberculosis
intensifies diabetes mellitus and vice versa; thus,
the two diseases constitute a dreaded
companion. The dual burden of disease may
make the management of both conditions more
difficult.  Mortality rates in these patients are
reported to be several times higher than in non-
diabetic pulmonary tuberculosis patients.
Tuberculosis is more frequent in diabetics than
in non-diabetics [13]. Diabetes increases the risk
of developing tuberculosis, especially in
developing countries with a high incidence of
tuberculosis [11].
The large dual burden of disease may make
management of both conditions more difficult
[16]. The only way to counter dreadful
combination is to insist on a routine blood sugar
screening test in tuberculosis patients and carry
out sputum and chest X-ray examination in
diabetics once a year or on any occasion when

cough persists for a month or the insulin
requirement suddenly goes up.
Aims and Objectives: To study the prevalence
of diabetes mellitus in patients with
tuberculosis.

MATERIALS AND METHODS

Study Setting: The study was a prospective
study conducted at Chalmeda Anand Rao
Institute of Medical Sciences, Karimnagar, India.
It was undertaken to evaluate the presence of
undiagnosed diabetes under DOTS strategy.
Fasting plasma glucose levels of patients
diagnosed with tuberculosis were analyzed and
were being managed as per DOTS guidelines.
Study Unit: Patients diagnosed as pulmonary
tuberculosis as per RTNCP guidelines at
Chalmeda Anand Rao Institute DOTS centre,
Karimnagar, from the period of 2014 March to
2015 December were included in this study.
Sample Size: 400 patients diagnosed as
pulmonary tuberculosis at Chalmeda Anand Rao
Institute DOTS centre were included in this study.
The sample size was calculated as per
automated method by SPSS Inc.®Chicago 17.0v.
An institutional ethical clearance was obtained.
A simple fasting plasma glucose level blood
sample was taken through fully automated
analyzer (DS-302).
Procedure: The diagnosis of diabetes mellitus
was established from the Clinical symptoms and
the estimation of blood sugar levels.10All
diagnosed pulmonary tuberculosis patients were
tested for fasting blood sugar, the right/left index
finger area was cleaned with antiseptic and
pricked with a sharp needle or a lancet and a
drop of blood was taken for the serum blood
glucose. Patients with a fasting plasma glucose
of >7mmol/L (126mg/dL) were categorized as
diabetics based on samples taken through fully
automated analyzer (DS-302). Glucose was
estimated by “GOD – PAP” enzymatic
photometric test methodology.17,18 All those
patients who were diagnosed with diabetes
were then subjected to HbA1C(glycosylated
hemoglobin testing) by enzyme-based enzymatic
assay to see their control. Those who were
HbA1C> 6% were confirmed to be diabetics
(normal range 4.5-6.0%). The same test was
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conducted in the Department of Biochemistry,
Chalmeda Anand Rao Medical Institute,
Karimnagar, India.
Inclusion Criteria: All patients diagnosed as
pulmonary tuberculosis at Chalmeda Anand Rao
Institute, DOTS centre were included in the
study.
Exclusion Criteria: All patients aged <15 years,
hypertensive patients, patients on any
corticosteroid therapy as in COPD, asthma or
patients in morbid state or with major systemic
illnesses were excluded.

RESULTS

The multiple bar diagram (Figure 1) suggests
that out of the 400 cases taken up for this  study,
256 were males (64%) and 144 were females
(36%), the total number of patients found
diabetic were 46 (11.5%). Amongst males 28
(10.9%) were found diabetic, of whom known
diabetics were 10 (35.7%) (eight on OHA and
two on Insulin) and females found diabetic were
18(12.5%), of whom 8 (44%) were known
diabetics (six OHA and two Insulin).The total
number of diabetics when analyzed was 44 Type

Fig. 1: Sex wise total patients under study and their
known and unknown diabetic status.

Table 1: Sex wise distribution of patients into diabetics
and non diabetics.

Males Females Total patients

Total 256 144 400

Non diabetics 228 126 354

Diabetics 28 18 46

Freshlydiagnosed 18 10 28

Known diabetic 10 8 18

II  and two Type I.
Of these 46 patients, 18 were already suffering
from diabetes and were on irregular treatment
(14 on oral hypoglycemic drugs and 4 on insulin).
28 patients were diagnosed during the course
of the study (Figure 1 and Table 1).
Of the 400 patients, 280 (70%) patients were
under Category I, while 120(30%) patients were
under Category II. When category-wise analysis
of diabetic subjects was done, it was found that
patients under Category-I were 15 (32.6%),
patients under Cat-II were 31(67.39%)  (Figure
2 and Table 2).

Table 2: Category wise diabetic patients.

Category 1 
(n=280) 70%

15 (32.6%)

Category 2   
(n=120) 30%

31 (67%)

Total          
(n=400)100%

46 (11.5)

Fig. 2: Category wise analysis of diabetics under DOTS.

Currently, an epidemic of diabetes is seen both
in developed and developing nations. In
India,the number of diabetics is estimated to
increase from 23 million in 2003 to 57 million in
2025. Reported incidence of tuberculosis in
India, as per WHO in 2014, is 167/100,000 and
there are about 17-deaths/lac population in
India. In 2001, Ramachandran et al [19] (in India)
and Alfredo Pone de leon et al [20] (in Mexico)
found Pulmonary Tuberculosis (PTB) to be five
to six times more common among diabetics than
non-diabetics and causes greater mortality. In
our cross-sectional study of DOTS subjects, out
of 400 patients, the prevalence of diabetes was
11.5% (n=46).Several previous studies on the



Int J Intg Med Sci 2016;3(6):303-08.   ISSN 2394 - 4137 306

Lokesh Gutta, Rajender, Meghana S, Jhansi Rani.  Study on prevalence of Diabetes Mellitus in patients with Pulmonary Tuberculosis.

factors that increase the individual’s
susceptibility to TB [29]. Out of the 400, the total
number of patients in CAT- I was 280, 120 in
Category II. When category-wise analysis of
these 46 diabetic subjects in this study was
done, it was found that patients under CAT-I were
15 (32.6%), under Cat-II 31 (67.3%) (Fig. 2).
There is paucity of data regarding the outcome
of treatment among TB patients with associated
diabetes. Pabloz Mendes et al [30] have also
suggested that the adverse effects of diabetes
on the treatment outcome of TB patients may
result in an increased rate of failures, deaths,
defaults and relapses. Mortality rates in these
patients are reported to be several times higher
than in non-diabetic pulmonary TB patients and
the pattern of tuberculosis in diabetics differed
from non-diabetics [31]. Diabetic patients were
8.6 times as likely to have infection from
diabetes and were on irregular treatment (14
on oral hypoglycemic drugs and 4 on insulin) all
in Cat-I. The rest 28 patients (60%) were
diagnosed during the course of our study
(Fig. 1).
Type 2 DM may be the sleeping giant of TB. The
sheer number of patients who have type 2 DM
and exposure to TB may have significant global
impact. One of the reasons for high CAT-II
patients in the present study could be that
patients were having undetected diabetes and
were not screened, leading to delayed sputum
conversion and failure. Diabetes also impacts
TB by tripling the rate of development of active
TB from latent TB infection, increasing the
mortality and severity of the disease and slowing
the response to effective TB treatment [32].
Oursler KK, et al in their study based on clinical
and molecular epidemiologic factors in patients
survival rate suggested that only diabetes and
renal disease remained independent predictors
of death [33]. Due to its increasing co-existence,
along with lack of detection, initiating anti-
tubercular therapy (ATT) in diabetics is a
challenge. Those diabetics, who finally do not
respond well to ATT, may have higher chances
of MDR TB than non-diabetics.
Bashar M, et al suggested that 36% of the
patients with diabetes and TB had MDR-TB,
compared to only 10% in the control group [34].
Fisher- Hoch SP et al in their study found that

prevalence of both diabetes and tuberculosis
together were conducted before the initiation
of RNTCP.  The prevalence of diabetes and TB
has ranged from 1.6% to 8.4%in various studies
[4-9]. The higher prevalence in the present study
can be explained by the large number of patients
in CAT II, i.e. 31 patients (25.8%) of the total,
who had diabetes mellitus and could be the
reason for failure under Cat I. Alisjahbana B, et
al [21]. also suggested that there is a delay in
sputum conversion of diabetics versus non-
diabetics. This has also been supported by Banu
Rekha VV, et al [22] and Guler M et al [23]. They
have all suggested a 7-10 day delay in sputum
conversion.  When the study was subjected to
HbA1C, it showed a poor glycemic control, more
so in Category II patients. It is reported that
strict glycemic equilibrium is essential for the
success of antitubercular therapy among
diabetes-tuberculosis patients [24]. Studies on
the prevalence of diabetes with tuberculosis in
DOTS are lacking in literature. In this present
study, we observed that the prevalence of
diabetes in tuberculosis was 11.5% in DOTS
patients. The figure seems to be quite high
compared with earlier individualized studies,
which vary from 1.6% to 8.4%. Data regarding
patients in India suffering from both the
diseases concomitantly under DOTS is lacking.
Recent systematic reviews [25] suggest that
Type 2 diabetes mellitus increases individual risk
of Mycobacterium tuberculosis (TB) disease.
Country-level analysis suggests that TB
prevalence is mediated both by social
determinants and public health strategies
[26,27]. Yet, strikingly little work has been done
to assess the relationship between TB and
diabetes at the individual level in countries
where TB prevalence is the highest and diabetes
prevalence is rising rapidly. An increasing
prevalence of diabetes may counteract the
positive effects of improved curative services
for TB. Globally, the incidence of tuberculosis is
declining very slowly, and the non communicable
disease (NCD) burden for many countries is
steadily increasing [28].
Speeding up the decline in incidence will require
both scaling up of diagnostic and curative
services and additional preventative action,
including addressing diabetes and other risk



Int J Intg Med Sci 2016;3(6):303-08.   ISSN 2394 - 4137 307

Lokesh Gutta, Rajender, Meghana S, Jhansi Rani.  Study on prevalence of Diabetes Mellitus in patients with Pulmonary Tuberculosis.

Type 2 DM was significantly associated with
MDR-TB in a univariate analysis [35]. Suárez-
García et al have also suggested that diabetes
is also one of the most important risk factors
for multi-drug resistant tuberculosis in a
tuberculosis unit in Madrid, Spain [36].
It has been observed that the prevalence of
diabetes will continue to rise rapidly in
developing countries, driven by changes in diet,
lifestyle and globalization [37]. India, China,
Indonesia, Pakistan and Brazil alone are
projected to carry nearly half the world’s
diabetes burden [37]. In many countries, TB
epidemics continue, fuelled by drug resistance
[38], HIV/AIDS [39,40] and social inequalities
[41].  Diabetes comorbidity substantially
exceeded that of HIV/AIDS [12]. The impact with
a multidrug resistant strain of tuberculosis. It
was also highly noticeable that out of those  46
patients, only 18 knew that they were suffering
of diabetes/TB interaction may play a
substantial role in fuelling the ongoing TB
epidemic in India [42].

CONCLUSION

In view of the high prevalence of diabetes
mellitus, it is recommended that Standard
Screening programme for diabetes should be
incorporated under DOTS so that early diagnosis
and treatment can be done to avoid morbidity
and failure of Category-I patients under DOTS.
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