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Abstract 
Introduction: Tuberculosis (TB) continues to be a major health problem in India, with an estimated 3.1 million 
prevalent cases and an average annual mortality of 0.32 million'. DM has been shown to be an independent risk 
factor for TB², and there is evidence showing high DM prevalence in TB patients in community-based studies 
mainly from the southern part of India 3-5. Patients with diabetes are at greater risk of contracting tuberculosis, 
and diabetes can worsen the course of TB. TB can worsen glycemic control in patients with diabetes. 
Aims and Objectives: (1) To assess glycaemic status of newly diagnosed TB patients. (2) To compare 
glycaemic status in newly diagnosed TB patients & normal controls. 
Materials & Methods: (1) 30 newly diagnosed cases of Pulmonary Tuberculosis & 30 age & sex matched 
apparently healthy controls of age 15 years onwards, cases were those attending pulmonary medicine 
department (irrespective of diabetic status) of BRIMS Hospital, Bidar were included in the study. (2) Estimation 
of HbA1C & Random blood glucose was done by ion exchange high pressure liquid chromatography using Bio-
Rad machine &glucose oxidase-peroxidase method respectively. 
Results and Conclusions: Our study shows that mean HbA1c & mean Random blood glucose levels were 
significantly higher in cases than in controls (p < 0.05). 
Conclusion: (1) TB infection causes glucose intolerance & alters the glycemic status; this might predispose 
patients to develop Diabetes Mellitus in future. (2) It is important to screen for DM near to the start of treatment 
to intervene and institute appropriate care to reduce hyperglycemia, which can further improve the outcome of 
TB. 
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Introduction  

Tuberculosis (TB) continues to be a major health 
problem in India, with an estimated 3.1 million 
prevalent cases and an average annual mortality of 
0.32 million [1]. DM has been shown to be an 
independent risk factor for TB [2], and there is 
evidence showing high DM prevalence in TB 
patients in community-based studies mainly from 
the southern part of India [3-5]. Patients with 
diabetes are at greater risk of contracting 
tuberculosis, and diabetes can worsen the course of 
TB. TB can worsen glycemic control in patients 
with diabetes. To address these diseases, proper 
stratergies have to be followed for screening of 
patients with each disease. Screening for DM in TB 
patients could thus potentially identify DM cases 
early; this might lead to early linkage to DM care, 
which in turn might improve treatment outcomes. 
With India in transition in terms of socio-economic 
development and lifestyle changes, there is also a 
rising epidemic of diabetes mellitus (DM). It is 
estimated that there are over 60 million people 

currently with DM in the country, and almost half 
are undiagnosed, with the number expected to 
increase to 80 million by 2030 [8.9]. There is a 
need to develop & evaluate accurate, rapid point of 
care diagnostic and monitoring tests- including 
measurements of blood glucose & glycated 
hemoglobin. 

Aims & Objectives 

• To assess glycaemic status of newly diagnosed 
TB patients. 

• To compare glycaemic status in newly 
diagnosed TB patients & normal controls. 

Materials & Methods 

30 newly diagnosed cases of Pulmonary 
Tuberculosis & 30 age & sex matched apparently 
healthy controls of age 15 years onwards, cases 
were those attending pulmonary medicine 
department (irrespective of diabetic status) of 
BRIMS Hospital, Bidar were included in the study. 
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Estimation of HbA1C & Random blood 
glucosewas done by ion exchange high pressure 
liquid chromatography using Bio-Rad machine 
&glucose oxidase-peroxidase method respectively. 

Source of Data: All new cases of Pulmonary 
Tubercolosis of both sexes and apparently healthy 
controls who are age and sex matched will be 
included in the study.  

Cases will be those attending pulmonary medicine 
department in BRIMS, Bidar. The study groups 
were divided into 2: 

• Group 1-30 healthy controls. 
• Group 2- 30 patients with newly diagnosed 

Pulmonary Tuberculosis. 

Inclusion Criteria 

• Age group-15-60 years onwords. 
• All newly diagnosed Pulmonary TB patients 

without treatment. 
• Non smoker & non-alcoholic. 
• Apparently healthy controls. 

Exclusion Criteria 

• Children < 10 years 
• Pregnant women, smokers & alcoholics. 
• Women taking OCPs. 
• Persons with chronic diseases like 

hypertension, chronic kidney disease, thyroid 
dysfunction, HIV, Malignancy, chronic active 
hepatitis. 

• Old/chronic Pulmonary TB patients, 
defaulters, relapse cases & persons on 
treatment. 

• Persons taking steroids & 
immunosuppressants. 

Method of collection of data: After taking 
informed consent from study participants, a 
complete history will be taken including age, sex, 
occupation, presenting features-onset, duration, 
family history of TB and past history of thyroid 
dysfunction, kidney disease, HIV, malignancy and 
diabetes mellitus. A thorough general physical 
examination and clinical examination will be done. 
Under all aseptic precautions about 5ml of venous 
blood will be collected in a vacutainer. 3ml in 
EDTA bulb & 2ml in plain bulb. Serum and plasma 
will be separated by centrifugation and stored at -
4°C until analysis is done. 

Sample Size: 

• 30 cases. 
• 30 controls. 

Estimations: The following estimations will be 
done with the samples: 

a) Estimation of HbA1C by ion exchange high 
pressure liquid chromatography (HPLC) using 
BioRad machine 

Principle: It is based on chromatographic 
separation of the analytes by ion exchange high 
performance liquid chromatography (HPLC). The 
samples are automatically diluted on the D-10 and 
injected into the analytical cartridge. The D-10 
delivers a programmed buffer gradient of 
increasing ionic strength to the cartridge, where the 
hemoglobins are separated based on their ionic 
interactions with the cartridge material. The 
separated hemoglobins then pass through the flow 
cell of the filter photometer, where changes in the 
absorbance at 415 nm are measured. The D-10 
software performs reduction of raw data collected 
from each analysis. Two level calibration is used 
for quantitation of the HbA2/F/Alc values. A 
sample report and a chromatogram are generated 
for each sample. The Alc area is calculated using 
an exponentially modified Gaussian (EMG) 
algorithm that excludes the labile Alc and 
carbamylated peak areas from the Alc peak area. 

b) Estimation of fasting plasma glucose by 
Trinder's method [10] 

Principle: Glucose in sample is oxidized to yield 
gluconic acid and hydrogen peroxide in the 
presence of glucose oxidase. The enzyme 
peroxidase catalyses the oxidative coupling of 4-
aminoantipyrine with phenol to yield a 
colouredquinoneimine complex, with absorbance 
proportional to the concentration of glucose in 
sample. 

Type of study: This will be a prospective cross-
sectional study. 

Statistical Analysis: The statistical package for the 
social science (SPSS version 11.5 for Windows and 
MS- EXCEL) will be used for statistical analysis. 
Results will be expressed as mean ± SD. For 
comparison between cases and controls, Unpaired 
student 't' test and chi-square test will be used and P 
value less than 0.5 will be considered to be 
statistically significant 

Results
 

Table 1: Comparison Between Cases & Controls 
SL N0 Parameter Controls Cases P Value 
1. HBA1C % (Mean ± SD)    5.5 ± 0.4     9 ± 2 0.03 
2. RBG(mg/dl)(Mean ± SD)    110 ± 25      170 ± 25 0.04 
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Table 2: Comparison of Various Characteristics Between Cases 
SL 
N0 

Characteristics TB Patients With Normal 
HBA1C 

TB Patients With Raised 
HBA1C 

P Value 

1. Number of Patients 18 12 
 

2. Age(mean SD) years 45.3 ± 22.3 62.9 ± 13.6 0.001 
3. H/O Smoking 10 4 0.05 
4. DM Status (known) 0 3 0.06 
5. HbA1c % 5.9 ± 0.4 9 ± 2 0.03 
6. RBG (mg/dl) 96.1 ± 14.4 189 ± 73 0.02 
 
Discussion 

Our study shows that mean HbA1c & mean 
Random blood glucose levels were significantly 
higher in cases than in controls (p < 0.05). Glucose 
intolerance at the initiation of Tuberculosis may be 
due to general inflammatory status associated with 
active TB or due to hyperglycemic effects of 
rifampicin & isoniazid. The stress due to chronic 
infectious disease, such as TB, that causes 
considerable catabolism may increase insulin 
resistance and increase the demand for insulin 
secretion. When the increased demand cannot be 
met(due to pre-existing low beta cell mass), as is 
often the case in poor TB patients with associated 
malnutrition, the potential underlying risk of 
diabetes may be unmasked. Some studies show that 
DM affects TB treatment outcomes by delaying 
sputum culture conversion, increasing case fatality 
& treatment failure, and increased risk of recurrent 
TB [11]. While Some studies have shown no 
relationship between DM or poor glucose control 
and the outcome of TB treatment.[12] 

Conclusion  

TB infection causes glucose intolerance & alters 
the glycemic status; this might predispose patients 
to develop Diabetes Mellitus in future. It is 
important to screen for DM near to the start of 
treatment to intervene and institute appropriate care 
to reduce hyperglycemia, which can further 
improve the outcome of TB. 
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