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ABSTRACT

Background: Screening of high risk individuals with weak immunity as in diabetics for active tuberculosis is of great
public health importance. The prevalence of diabetes in tuberculosis is high and the data regarding the same is
necessary for strengthening TB control activities.

Methods: This study was conducted to know the prevalence of diabetes mellitus in tuberculosis patients diagnosed
from the hospital. This was a hospital based descriptive study conducted in Department of Respiratory medicine,
Academy of Medical Sciences, Northern Kerala in association with DOTS center during a one year period from
August 2014 to July 2015. All patients diagnosed as a case of tuberculosis from our institution were included for the
study. All patients were screened for diabetes mellitus using Fasting Plasma Glucose value. Additional information
regarding age, body mass index (BMI), sputum smear positivity and treatment category of tuberculosis were collected.
Results: There was a higher prevalence of diabetes in tuberculosis patients than in general population and the rate was
found to be 19.6%. There was a statistically significant association of diabetes with older age, higher BMI and sputum
positivity.

Conclusions: Routine screening for diabetes needs to be intensified in the community and more importantly in
Tuberculosis patients.
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INTRODUCTION

Tuberculosis (TB) remains one of the deadliest
communicable disease in the world with the estimated 9.0
million new cases and 2 million deaths due to the disease
in 2013.* 350 million people have diabetes mellitus (DM)
globally and predicted global prevalence of diabetes will
double by 2030. India has the maximum number of
diabetics in the world.*® The prevalence of Diabetes
Mellitus in adults in India is estimated to be ranging from
5.6 t0 12.4% in urban area and still lesser in rural area.’

People with a weak immune system such as diabetes
mellitus are at 2-3 times increased risk for developing
active tuberculosis compared to people without diabetes.
About 10% cases of Tuberculosis are linked to Diabetes
Mellitus.*

For a country like India where burden of tuberculosis is
heavy along with the maximum number of diabetes
warrants immediate attention to this twin health problem.
The growing burden of diabetes is contributing the
sustained high levels of TB in the community. India is
facing the dual problem of being the highest TB-burden
country having a large number of people with diabetes,
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posing a serious challenge for the health system. A recent
systematic review of the effect of DM on TB treatment
outcomes showed that DM may delay sputum culture
conversion, may increase the case fatality rate during
treatment, and may increase relapse rates of TB after
successful completion of treatment.”

In the above context, WHO has recommended routine
screening for diabetes in all tuberculosis patients .Also,
WHO has recommended considering screening for
tuberculosis in diabetic patients, particularly in the
settings of high TB prevalence.!

Several studies conducted in India and abroad have
shown higher prevalence rate of diabetes in tuberculosis
than in general population.® Similar study reports are
available from Kerala also.” We have conducted this
study for knowing the prevalence of Diabetes mellitus in
tuberculosis patients in our area .Our institution is
catering two northern districts of Kerala State of India
and similar studies and data are not available from this
place to the best of our knowledge. Other objectives of
this study include comparison of diabetes prevalence
among tuberculosis patients across age, sex, Body Mass
Index (BMI), sputum positive pulmonary tuberculosis
and retreatment cases of tuberculosis.

METHODS

The study was conducted at the department of
Respiratory Medicine, Academy of Medical Sciences,
Kannur, Kerala. Duration of the study was one year from
August 2014 to July 2015.The study was done in
association with DOTS centre of the institution. All the
tuberculosis patients diagnosed from the institution,
including pulmonary and extra pulmonary tuberculosis,
were included in the study, after written informed
consent. An ethical committee clearance of the institution
was obtained for the study. Variables such as age, sex,
height and weight were recorded for each patient. The
body mass index was derived from the recorded height
and weight values and categorised as per the
recommended cut offs by WHO (underweight :< 18
kg/m?. normal: 18.0-24.9 kg/m?, overweight: >25kg/m?).?
The diagnostic criteria for Diabetes was fasting plasma
glucose above 126mg/dl or already diagnosed as diabetic
by a medical professional and on treatment.’

Tuberculosis patients were categorised in to sputum
smear positive pulmonary tuberculosis, sputum negative
pulmonary tuberculosis and extra pulmonary tuberculosis
according to Revised National Tuberculosis Control
Programme (RNTCP) diagnostic criteria.® New and re-
treatment cases are noted separately.

The data was entered in Microsoft Excel sheet and
analysed using Epi Info 7.1.1.14 (CDC Atlanta) software.
The results were expressed in frequencies and
proportions. The significance of association of different
factors with Diabetes was tested using Chi-square test. A

P value of < 0.05 was considered statistically significant.
Logistic regression was carried out to estimate adjusted
Odds ratio.
RESULTS

Table 1: Characteristics of tuberculosis patients.

Categories Frequency %

<20 14 9.5
21-30 21 14.3
Age group  31-40 19 12.9
(year) 41-50 29 19.7
51-60 30 20.4
>/=61 34 23.1
sex Male 105 71.4
Female 42 28.6
</=18.5 48 32.7
(Bkgl/:nz) 18.5-24.9 93 63.3
>25 6 4.1
Sputum positive a1 279
pulmonary
Type of TB ~ Sputum negative 30 204
pulmonary
Extra pulmonary 76 51.7
New cases 134 91.2
Treatment Retreatment
category 13 8.8
cases
Total 147 100.0

Out of the total 147 tuberculosis patients included in the
study 29 patients were diabetics and the prevalence of
diabetes was found to be 19.7%. The characteristics of
the study participants are shown in Table 1.

The mean age of the tuberculosis patients was 45.39
years with a standard deviation of 18.57.More than 50%
of the tuberculosis patients were aged less than
50years.Males constituted 71% of the study participants.
The proportion of the Tuberculosis patients with BMI
<18.5 was 33%. The mean BMI of the whole study
population was 20.13 kg/m? (standard deviation 2.66).
More than half of the tuberculosis patients were having
extra pulmonary tuberculosis.

The comparison of diabetes mellitus prevalence among
tuberculosis patients across different groups is shown in
Table 2.

Among the variables there was a statistically significant
association with older age, higher BMI and sputum
positivity in diabetic individuals. There were no
statistically  significant differences regarding sex
distribution or number of ret-treatment cases of
tuberculosis in diabetics. Variables found significant
were assessed by logistic regression analysis and the odds
ratio was calculated which is presented in Table 3.
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The mean age of patients with diabetes was 57.69 years
with a standard deviation of 11.48. There was a higher
prevalence for diabetes in older population comparing
with all tuberculosis patients which was statistically
significant (P value = 0.001) .The adjusted odds for

developing diabetes in the age group of 41-60 years was
26.20 (confidence interval 2.41-284.6) and in age group
of over 61 years was 41.80 (Confidence Interval 4.1-
426.9).

Table 2: Comparison of diabetes mellitus prevalence among tuberculosis patients across different groups.

Number of .
. . Number of tuberculosis
Categories tuberculosis . S
: patient with diabetes
patients

<20 14 0 0 0.001

21-30 21 0 0

31-40 19 1 5.3
Age group(years) ) 5, 29 8 276

51-60 30 9 30.0

>/=61 34 11 324
sex Male 105 25 23.8 0.07

Female 42 4 9.5

</=18.5kg/m* 48 3 6.3 0.001
BMI 18.5-24.9 kg/m* 93 22 23.7

>25 kg/m? 6 4 66.7

Sputum positive

pulmonary 41 15 36.6 0.003
Type of TB Sputum negative

pulmonary e e AL

Extra pulmonary 76 8 10.5

New cases 134 25 18.7 0.5
Treatment category Re-treatment 13 4 30.8
Total 147 29 19.7

Table 3: Logistic regression analysis of risk factors for Diabetes in Tuberculosis patients.

C . crude odds ~ 95% confidence Adjusted odds  95% confidence
ategories : : ! :
ratio interval ratio interval

</=40

age(year) 41-60 20.19 18.0-22.4 26.2 2.41-284.6°
>/=61 24.09 22.0-26.2 41.8 4.1-426.9%
<18.5

BMI(kg/m?)  18.5-24.9 4.65 3.4-5.9 6.1 1.6-22.5°
>25 30 27.9-32.1 97 5.3-100°
Sputum positive 4.9 3.9-5.9 11.2 2.7-47.1°

type of TB sputum negative 2.13 0.9-3.3 8.9 1.7-46.9°
extra pulmonary

a - Adjusted for sex and BMI, b - Adjusted for age and sex, c- Adjusted for age, sex and BMI

The mean BMI of diabetic patients was 22.94 kg/m?
(standard deviation 2.97). The higher BMI in diabetic
individuals was found to be statistically significant. (P
value = 0.001). The adjusted Odds ratio for developing
diabetes in the BMI group of 18.5-24.9 kg/m? was 6.1
(Confidence Interval 1.6-22.5) and >25 kg/m? group was
97 (Confidence Interval 5.3-100).

In 29 diabetic patients, the majority of them were sputum
positive pulmonary tuberculosis (15 patients-51.7%). The
higher incidence of sputum positive pulmonary
tuberculosis in diabetics was statistically significant (P
value = 0.003).The adjusted Odds ratio for sputum
positivity for diabetes was 11.2 (Confidence Interval 2.7-
46.9).
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25 diabetic cases were new TB (18.7% of the total new
cases) and only 4 cases were in retreatment category
(30.8% of total retreatment cases). There was no
statistically significant relation in the treatment category
with diabetics.

Out of the 29 diabetic patients 16 patients were newly
detected diabetics (55%) and the remaining 13 (45%)
were already on treatment for diabetes.

DISCUSSION

The prevalence of diabetes mellitus in India is estimated
to range from 5.6 to 12.4 percent in urban area and 2.4 to
2.7 percent in rural area.* A crude prevalence of 12.7%
was reported by a study from south Kerala in 2000.** In
the current study the prevalence of diabetes in
tuberculosis was found to be 19.6%.Hence the prevalence
of diabetes mellitus in tuberculosis is high in this study,
comparing with general population.

Similar higher prevalence of diabetes in tuberculosis
patients was reported in studies from Tamil Nadu (25%),
Pondicherry (29%) and Saudi Arabia.*** The study from
Saudi Arabia was a retrospective one among inpatient
cohort and only sputum positive individuals were
included. Our study included smear negative and extra
pulmonary tuberculosis cases also. The other two studies
were community based cross sectional studies .We have
included the substantial number of extra pulmonary
tuberculosis and smear negative pulmonary tuberculosis
diagnosed from our tertiary care institution for the study.
Considering the positive correlation between sputum
positivity and diabetes mellitus, this may be the reason
why the prevalence rate of diabetes is slightly on the
lower side in the present study comparing with other
studies. Prevalence of impaired glucose tolerance in
tuberculosis patients was reported to be 16.98% in a
study by Jain et al.”® A study from Kerala reported a very
high Diabetes prevalence in tuberculosis of 44% but the
diagnostic  criteria for diabetes was based on
HbA1c>6.5%.’

Our study has shown a significantly higher prevalence of
diabetes in older population. Similar study reports are
there from India and other Asian countries.”>*® Globally,
with increased health care facilities, better living
conditions and changing life styles the prevalence of
diabetes is increasing. Routine screening and detecting
pre-diabetic stage might decrease the incidence of
tuberculosis in diabetics.

Our study is showing higher BMI for Tuberculosis with
Diabetes patients which are statistically significant. An
Indonesian study have reported similar result with a
significantly higher median BMI in TB with DM patients
than non-diabetic TB patients.’® On the contrary, few
other studies has shown a lower BMI in diabetics."’
Tuberculosis is a diseases causing decrease in body fat.
But diabetes has well known association with obesity.*

It is interesting to note that the coexistent disease is
associated with higher BMI. Our study report suggests
that screening for tuberculosis is necessary in diabetics
even if they are having higher BMI. Further studies with
larger sample size are required to confirm this
association.

The higher number of extra pulmonary tuberculosis in
our study is as expected because this was a hospital based
study and more number of extra-pulmonary cases is
diagnosed in the hospital settings than periphery. Still
number of sputum positive pulmonary tuberculosis was
high in diabetics as 15 out of 29 diabetics were sputum
positive. The higher number of sputum positives in
diabetic individuals indicates the public health
importance of screening and identifying pulmonary
tuberculosis sufficiently early so that the spread of the
tuberculosis in the community can be contained.
Increased incidence of sputum positive pulmonary
tuberculosis in Diabetes is reported in a study from
China.?’ Our study shows number of retreatment cases in
diabetic group was 4 out of the 13 total retreatment
tuberculosis cases (30.8%). New cases of tuberculosis in
diabetic individuals was 25 (18.7 %) out of total 134 new
cases. The difference was not statistically significant to
show any relation with diabetes. Several studies have
shown the incidence of retreatment cases is high in
diabetics.>?® The sample size in our study is small and
that may be the reason, the significant association if any,
iS not detected.

More than half of the diabetics (55%) were unaware of
their diabetic status at the time of tuberculosis diagnosis.
This means that many of the diabetic patients are ignorant
about their diabetic status. Earlier detection might prevent
them from getting tuberculosis.

The importance of this study is our sample represents the
2 northern districts of Kerala from where similar data is
not available. The higher prevalence of sputum positivity
and newly detected diabetes mellitus in tuberculosis
patients in this study needs further evaluation with larger
sample size as this is of public health importance. The
drawbacks of this study includes it was a hospital based
study and so the number of extra pulmonary tuberculosis
was on the higher side.

The prevalence of diabetes mellitus in tuberculosis is
high in our community. To conclude, considering the
bidirectional linkage of both diseases screening for
diabetes needs to be intensified in the community
especially in Tuberculosis patients.
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