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Abstract

Background: Diabetes Mellitus is an important risk factor for Pulmonary Tuberculosis (PTB).
Diabetes and Tuberculosis often present together and complicate each other at many levels.
There is inadequate data on the frequency of diabetes mellitus in TB patients in Pakistan.
Implementation of bidirectional screening for both diseases in patients with tuberculosis will
not only ensure early case detection but also better management of diabetes at the same time.
The study was conducted to assess the frequency of diabetes in patients presenting with
pulmonary tuberculosis.

Material and Methods: In this cross-sectional study, 137 sputum positive TB patients were
selected by non-probability (purposive) sampling technique and data was collected using a
questionnaire. All cases of tuberculosis, more than 18 years of age, were screened for diabetes.
Diabetes was confirmed by determining fasting blood sugar level using cut-off value of
126mg/dl.

Results: The frequency of diabetes among pulmonary T.B patients in this study is was found
to be 34.3% of which 29.9% were known DM cases and 4.4% were newly diagnosed.
Conclusion: This study concludes high frequency of Diabetes mellitus in pulmonary
tuberculosis. Diabetes is a common co-morbidity in people with TB, screening TB patients
with fasting blood sugar estimation will help in early detection of diabetes.
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Introduction: _ o (hyperglycemia) ~ together ~ with  the
Tuberculosis or TB is an infectious disturbance in the carbohydrate, protein and
bacterial disease caused by Mycobacterium fat metabolism (3). WHO projects that
tuberculosis, that most often affect the diabetes will be the 7th leading cause of
lungs (1). TB is the second greatest killer death in 2030 (4). In 2012, an estimated 1.5
worldwide due to a single infectious agent million deaths were directly caused by the
(2). In 2014, an estimated 9 million people diabetes and more than 80% of diabetes
fell ill with Tuberculosis disease and 1.5 deaths occur in low and middle-income
million died from the disease. Over 95% of countries (WHO, 2015).

TB deaths occur in low and middle-income The global burden of diabetes mellitus and
countries (WHO). tuberculosis is huge. Diabetes mellitus is
Diabetes is a chronic disease, which occurs epidemically present in  developing
when the pancreas does not produce enough countries where the other disease under our
insulin, a hormone that regulates blood study i.e. T.B is also highly endemic (5).
glucose, or when the body cannot This shows that both diseases are
effectively use insulin it produced. This increasingly present together which make
leads to a persistent increase in the an interest in this topic (6). Globally 15% of
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tuberculosis cases are reported with
diabetes mellitus (7). Diabetes was
recognized as an important risk factor for
pulmonary tuberculosis that may worsen
the disease and affect the treatment
response of tuberculosis (8, 9). Diabetics
are four to five times more prone to contract
tuberculosis than the non-diabetics (10).

Diabetes mellitus increases the risk of
several infections by disturbing the defense
system of body. So, the impaired innate and
adaptive immune response facilitates the
proliferation  of  tuberculosis  (11).
Hyperglycemia favors the growth of
tubercle bacilli. So severity of tuberculosis
goes directly with the hyperglycemia status
and host defense activity of patient (12).
Diabetes mellitus together  with
tuberculosis is a double trouble. This
double burden is a serious and growing
challenge, especially for developing
countries. The effective control of one
disease, control the effect of other(13).

Pakistan is a developing country having
dual problem of being high burden of
tuberculosis with many patients diagnosed
with diabetes mellitus, facing serious health
problems. Inadequate data is reported so
far, on the frequency of diabetes mellitus
among tuberculosis patients in Pakistan
(14). Diabetes mellitus is often responsible
for adverse effect on TB treatment
outcomes by delaying the time for
microbiological response, reducing the
possibility of favorable outcomes and
increasing the risk of relapse, death and
drug resistance (15, 16). So, screening of
DM in TB patients may improve the
diabetes mellitus case detection and its
early treatment and thus indirectly leads to
better TB-specific treatment outcomes.
Therefore, it is important to consider the
frequency of diabetes mellitus among
patients with pulmonary tuberculosis. The
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rational of this study was to check the
frequency of Diabetes mellitus among
pulmonary Tuberculosis. Objective of the
study was to assess the frequency of
Diabetes mellitus in patients presenting
with pulmonary tuberculosis.

Material and Methods:

Study design: This study was Cross-
sectional study.

Setting: Samples were collected from
Gulab Devi Chest Hospital, Lahore.
Target population: The target population
were patients with pulmonary tuberculosis,
already confirmed by AFB sputum smear or
culture.

Duration of Research:
completed in 3 months.
Sampling technique: Purposive sampling
was used.

Sample size: Sample size for this research
was 137. Frequency of this research is 35%
with 95% of confidence interval.

Sample size was drawn by using this
formula

Study was

le o2
_ 2

" = —d2

Sample selection criteria:

Inclusion criteria: Sputum positive

pulmonary tuberculosis cases and patients
with age 18 years and above

Data Collection Method: A cross
sectional study was done on 137 pulmonary
tuberculosis patients. A questionnaire was
designed to collect the information from the
patients regarding their clinical findings
and laboratory results and an oral consent
was taken from patients prior to sampling.

The fasting blood sample was taken from
these patients and serum was separated.
Glucose is then measured by enzymatic
method (Glucose-oxidase method). 1ml of
reagent (glucose-oxidase) is taken in a test
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tube and 10ul of serum from patient’s
sample is added in it. After 5 minutes of
incubation at 37°, glucose is the measured
in the Spectrophotometer. The fasting
plasma glucose above 126 mg/dl is
considered as diabetic value.

Data Analysis: The data was analyzed by
using Statistical Package for social sciences
(SPSS version 16.0), the original raw data
for all of the clinical trials and these data
were combined to perform the analysis.
Categorical data was presented to
percentages and in the form of graphs while
Descriptive and Frequency distribution
were used for the quantitative data.
Operational Definition;

Diabetes Mellitus: Diabetes mellitus is a
group of metabolic disorders characterized
by hyperglycemia resulting from defects in
insulin secretion, insulin action or both. The
current WHO diagnostic criteria for the
diabetes is fasting blood glucose level >
7.0mmol/l (126mg/dl) or 2-h plasma
glucose > 11.1mmol/l (200mg/dl). The
decision diagnostic criteria of this study
wes fasting blood glucose
7.0mmol/l (126mg/dl).

level >

Results:

Data of 137 patients was taken for this
study. Out of which 58 (42.34%) were male
and 79 (57.66%) were females. The mean
age was 44.75 vyears with standard
deviation £ 16.874 and the minimum age
involved in the study was 18 years while
maximum age was 80 years. The majority
of patients taken in the study were from low
class (84.7%), 10.2% from middle class and
5.1% from upper class. About 85.40%
patients were married and 14.60% were
single.

Using the diagnostic criteria, the frequency
of diabetes among pulmonary T.B patients
in this study was found to be 34.3% (47 out
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of 137 patients were diabetic) of which
29.9% (41 out of 47) were known DM cases
and 4.4% (6 out 47) were newly diagnosed.
Impaired fasting glucose was seen in 2.2%
(3 out of 137) while rest of 63.5% patients
(87 out of 137) had normal fasting blood
glucose value.

The minimum value of fasting blood
glucose was 70 while maximum value was
261. The mean fasting blood glucose value
was 111.55 with standard deviation
+50.111 (table. 1). On analyzing the risk
factors of diabetes in TB patients, 25
patients, of which 16 are diabetics, had a
family history of diabetes and detail is
revealed in Table 1.

Discussion:

Diabetes Mellitus and Tuberculosis are
serious and life-threatening co-morbidities.
A lot of work has been done on the
frequency of diabetes mellitus in TB
patients. But the didn’t get
considerable attention in our country and
thus inadequate is reported so far on this
topic. It is the time that the ‘“unhealthy
partnership” of TB and DM receives the
attention it deserves. Being forewarned and
prepared gives a better chance of reducing
the dual burden of disease.

This study was conducted to determine the
frequency of diabetes mellitus in
pulmonary tuberculosis patients. As per
results in this study, the frequency of
diabetes mellitus in pulmonary tuberculosis
patients was found to be 34.3% of which
29.9% were known DM cases and 4.4%
were new DM cases.

In 2014, a study conducted in a tertiary
hospital of Lahore estimated a frequency of
diabetes to 25.9% (out of which 20.21%
were known diabetic and 5.69% were
newly diagnosed with diabetes (Usmani,
2014 #64). A study in India showed that the
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frequency of diabetes in TB patients was
found to be 29% (known diabetics-20.7%,
new diabetes cases-8.3%) (5). Another
study in India, estimated the frequency of
diabetes mellitus among TB patients to be
25.3% (known diabetics-15.96%, new
diabetes cases 9.3%) (16).

A study conducted in Orizaba, Veracruz
state and Mexico, estimated the frequency
of DM with TB patients was 29.63% (17).
In a study in Saudia Arabia, the co-
existence of diabetes mellitus and TB was
found to be 29% (18). These studies support
the increase frequency of diabetes in TB
patients. Further researches are needed to
ascertain, the best time for screening,
identify a valid and cost-effective method
for screening and subsequent changes
needed, if any, in the standard management
guidelines in patients with both diseases.
This converging for two epidemics should
be a wake-up call for all clinicians and
researchers to gear-up to meet the challenge
of patients afflicted by tuberculosis as well
as diabetes.

Conclusion:

This study concluded increased frequency
of Diabetes mellitus in pulmonary
tuberculosis. Diabetes is a common co-
morbidity in people with TB, screening TB
patients with fasting blood sugar estimation
will help in early detection of diabetes.
Strategies are needed to ensure that optimal
care is provided to patients with both
diseases.
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Table 1. Family History of DM * Blood fasting glucose

Blood fasting glucose
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Normal (70 to [ IFG (from 111 |Diabetic (above
110) to 126) 126) Total
Family History of DM Yes 9 0 16 25
no 78 3 31 112
Total 87 3 47 137
15
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Supplementary File 1:
QUESTIONNAIRE

Frequency of Diabetes Mellitus in Pulmonary Tuberculosis Patients

Demographical Study:

Name Age/Sex
Socioeconomic status Marital status
Ward Reg#
Clinical Findings:

Known diabetic: Yes ~ No

New DM case: Yes No

Family history of diabetes
Smoking

Symptoms:

Polydipsia
Polyphagia
Polyuria

Laboratory Findings:

Test Result
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