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Abstract Introduction: Tuberculosis has been a major cause of suffering and death since times of immemorial

mellitus is also increasing rapidly. Another important challenge is the growing body of evidence 

risk factor for new as well as reactivated old TB cases. And the response to

level. Aims and Objective: To study the effect of various diabetic treatment regimens on the outcome of TB.

and Method: in the present longitudinal study known diabetic patients who were recently diagnosed suffering from 

tuberculosis were followed till the completion of DOTS. Three groups were formed in the study. Group I consist of 

patients on only oral hypoglycemic drugs (OHA). 

group III patients on only insulin were enrolled.

followed by group II (90%) and group I (80%). 

only as compared to other group of patients (OHA only and
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INTRODUCTION 
Tuberculosis has been a major cause of suffering and 

death since times of immemorial.
1
 WHO declared 

tuberculosis as global emergency with one third 

populations is infected with mycobacterium tuberculosis 

recognized as single biggest killer
2
. After Introduction of 

Revised national tuberculosis control programme RNTCP 

there is significant improvements in case detection and 

control of TB disease
3
.Persons with compromised 

immune system such as people with DIABETES 

MELLETUS, HIV, Malnutrition, Tobacco users etc., 
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Tuberculosis has been a major cause of suffering and death since times of immemorial

mellitus is also increasing rapidly. Another important challenge is the growing body of evidence 

risk factor for new as well as reactivated old TB cases. And the response to DOTS depends on the control of glucose 

To study the effect of various diabetic treatment regimens on the outcome of TB.

in the present longitudinal study known diabetic patients who were recently diagnosed suffering from 

tuberculosis were followed till the completion of DOTS. Three groups were formed in the study. Group I consist of 

lycemic drugs (OHA). Group II consist of patients on combination OHA and insulin. And in 

group III patients on only insulin were enrolled. Results: it was observed that maximum cure rate was of group I (100%) 

followed by group II (90%) and group I (80%). Conclusion: Outcome of tuberculosis was better in patients on insulin 

only as compared to other group of patients (OHA only and combination of OHA and insulin)

oral hypoglycemic drug. 
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Tuberculosis has been a major cause of suffering and 

WHO declared 

tuberculosis as global emergency with one third 

populations is infected with mycobacterium tuberculosis 

. After Introduction of 

Revised national tuberculosis control programme RNTCP 

there is significant improvements in case detection and 

.Persons with compromised 

immune system such as people with DIABETES 

tion, Tobacco users etc., 

have higher risk of getting TB infection.

physicion Susuartha
5
 in 600AD had commented that 

pthisis frequently complicated madhumeha. Diabetes 

mellitus is a chronic metabolic disorder virtually affecting 

every organ system in the human body.

important challenge is the growing body of evidence 

suggesting diabetes as a risk factor for new as well as 

reactivated old TB cases
7
. As a protocol those patients 

with tuberculoses having diabetes should kept on insulin

to achieve glycemic control and good TB treatment 

outcome
8
.But practically majority of these patients are 

kept on oral hypoglycemic agents (OHA) alone. This 

adversely affects tuberculosis treatment outcome. There is 

strong interaction between OHA’s

drugs leading to worsening of glycemic control. Poor 

glycemic control results in higher levels of HbA

careful observation those patients kept on insulin alone 

with DOTS recovered fast from TB infection by showing 

early sputum conversion and achieved glycemic control. 

These patients showed lower level of HbA

with other two groups
10,

 thus the present study was 

conducted with the aim to find the influence of treatment 

regimen of type 2 diabetes on outcome of tuberculosis. 
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Tuberculosis has been a major cause of suffering and death since times of immemorial. Similarly diabetes 

mellitus is also increasing rapidly. Another important challenge is the growing body of evidence suggesting diabetes as a 

DOTS depends on the control of glucose 

To study the effect of various diabetic treatment regimens on the outcome of TB. Material 

in the present longitudinal study known diabetic patients who were recently diagnosed suffering from 

tuberculosis were followed till the completion of DOTS. Three groups were formed in the study. Group I consist of 

of patients on combination OHA and insulin. And in 

it was observed that maximum cure rate was of group I (100%) 

Outcome of tuberculosis was better in patients on insulin 

combination of OHA and insulin) 
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have higher risk of getting TB infection.
4
The great Indian 

in 600AD had commented that 

pthisis frequently complicated madhumeha. Diabetes 

mellitus is a chronic metabolic disorder virtually affecting 

n system in the human body.
6
Another 

important challenge is the growing body of evidence 

suggesting diabetes as a risk factor for new as well as 

. As a protocol those patients 

with tuberculoses having diabetes should kept on insulin 

to achieve glycemic control and good TB treatment 

.But practically majority of these patients are 

kept on oral hypoglycemic agents (OHA) alone. This 

adversely affects tuberculosis treatment outcome. There is 

strong interaction between OHA’s
9
 and anti tuberculosis 

drugs leading to worsening of glycemic control. Poor 

glycemic control results in higher levels of HbA1c. On 

careful observation those patients kept on insulin alone 

with DOTS recovered fast from TB infection by showing 

ion and achieved glycemic control. 

These patients showed lower level of HbA1c as compared 

thus the present study was 

conducted with the aim to find the influence of treatment 

regimen of type 2 diabetes on outcome of tuberculosis.  
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AIMS AND OBJECTVE 
To study the effect of various diabetic treatment regimens 

on the outcome of TB. 

 

MATERIAL AND METHODS 
Study Design 

Present longitudinal study was conducted to study the 

effect of various diabetic treatment regimens on the 

outcome of TB at Goa Medical College, Goa. TB patients 

with type 2 diabetes registered under RNTCP at various 

TB units in Bambolim district, Goa. Following inclusion 

and exclusion criteria was used to select the study 

population. 

Inclusion Criteria 

• Age above 30 years of either sex. 

• Known case of type 2 diabetes with tuberculosis 

and on DOTS. 

• Patients either on oral hypo glycemic (OHA) 

drugs or on insulin or on combination of insulin 

with OHA 

Exclusion Criteria 

• Patients were not eligible for enrollment if they 

are too ill or in morbid condition or with history 

suggestive of bleeding diathesis or fits with 

creatinine levels <2 mg/dl.  

• The patients with end stage complications of DM 

such as proliferative retinopathy and 

nephropathy. 

• Not willing to participate in the study.  

Three groups were formed to conduct the study. Total 60 

patients (in each group 20 patients) fulfilling the above 

mentioned inclusion and exclusion criteria were enrolled 

in the study.  

Group 1: Type 2DM with Tuberculosis kept on OHA 

alone. 

Group 2: Type 2DM with Tuberculosis kept on OHA 

with insulin. 

Group 3: Type 2DM with Tuberculosis kept on insulin. 

Detail demographic details of the eligible candidates were 

entered on a preseturcured and pretested proforma. 

HbA1C and Random blood glucose level were measured 

at the time of enrollment. All the patients were followed 

as per guidelines of RNTCP till the completion of 

treatment. Repeat investigations were performed at the 

time of completion of treatment. Outcome of the DOTS 

after the completion of treatment was noted in terms of 

cured or treatment failure.  

 

RESULTS 
 Table 1: Age and sex wise distribution of study population 

Variable 

Group I – 

OHA alone 

Group II – 

OHA and insulin 

Group III – 

Insulin alone 
Total 

No. % No. % No. % No. % 

Age (years) 

30-40 3 15 3 15 4 20 10 16.67 

40-50 11 55 7 35 7 35 25 41.67 

50-60 4 20 5 25 4 20 13 21.67 

60-70 1 5 5 25 5 25 11 18.33 

70-80 1 5 0 0 0 0 1 1.67 

Sex 
Male 16 80 18 90 18 90 52 86.67 

Female 4 20 2 10 2 10 08 13.33 

 

It was observed that majority of the study population was between 40 to60 years of age group in all three study groups. 

The mean age in group I (OHA alone) was 49.65 ± 12.3 yrs. For group II (OHA with Insulin) 52.45±12.3 years and for 

group III (insulin alone) was 51.3 ± 12.7yrs.Majority (86.67%) of the study population was male. And similar trend was 

observed in all the three groups.  
 

           Table 2: Comparisons of random blood glucose level and HBA1c at the start and end of study 
 Study variables Group I Group II Group III 

Random BSL 
Baseline levels 321.85 ± 85.53 251.4 ± 97.05 161 ± 18.71 

Outcome levels 253.75 ± 18.42 189.7 ± 15.97 145.3 ± 14.34 

HBA1c 
Baseline levels 11.21 ± 1.08 8.92 ± 0.38 6.91 ± 0.57 

Outcome levels 10.06 ± 0.67 8.31 ± 0.38 6.66 ± 0.39 
 

Random BSL at the start of study i.e. base line in group I 

was 321.85 ± 85.53 mg/dl. In group II it was 251.4 ± 

97.05 mg/dl where as in group III it was 161 ± 18.18 

mg/dl. Random BSL after completion of DOTS in group I 

was 253.75 ± 18.42 mg/dl, in group II was 189.7 ± 15.97 

mg/dl and group III was 145.3 ± 14.34 mg/dl.HBA1c at 

start of study was 11.21, 8.29 and 6.91 of group I, II and 

III respectively. Whereas HBA1c at completion of DOTS 

was 10.06, 8.31 and 6.66 of group I, II and III 

respectively.
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                Table 3: Treatment outcomes of type 2 DM with tuberculosis 

 Cured Failure Cure rate 

Gr I 16 4 80% 

Gr II 18 2 90% 

Gr III 20 0 100% 

 

 
 

There were total 60 patients registered in the study 

containing 20 each in group. Out of 20 diabetics on only 

oral hypoglycemic drugs 16 cured from Tb whereas 4 was 

treatment failure. In group II 18 were cured from TB but 

2 were treatment failure. In group III i.e on only insulin 

all were cured from TB and no treatment failure patients 

were noted.  

 

DISCUSSION 

The present study was conducted to see the effect of 

various treatment regimen of diabetes on outcome of 

tuberculosis. In the study majority of the participants 

were between 40-60 years of age. Majority (86.67%) of 

the study population was male. For the study purpose 

three groups were formed. In each group 20 patients of 

type 2 diabetes were enrolled. The age and sexwise 

distribution in these three groups was nearly same. Thus 

these three groups were comparable with respect to age 

and sex.The random blood sugar and HBA1C was 

measured in all the participants of three groups. It was 

observed that mean random BSL of group I was 321.85 ± 

85.53 mg/dl whereas same after completion of treatment 

was 253.75 ± 18.42 mg/dl. Whereas in group II baseline 

random BSL was 251.4 ± 97.05 mg/dl and after 

completion of treatment was 189.7 ± 15.97 mg/dl. In 

group III baseline random BSL was 161 ± 18.71mg/dl 

and it was decreased to 145.3 ± 14.34mg/dl after 

completion of DOTS. Similar trend was observed in the 

level of HBA1C. Thus we can say that levels of random 

blood sugar and HBA1C improve as the treatment of 

tuberculosis completes.When the output of DOTS in 

diabetic patients was compared it was observed that 

patients receiving only oral hypoglycemic drugs had cure 

rate of 80%. Patients on insulin and OHA has cure rate of 

90%. Cure tare was 100% in patients of diabetes TB 

received only insulin. Thus showed that patients on only 

insulin have good response on the output of TB.The 

steadily growing epidemic of diabetes mellitus DM poses 

a threat for global tuberculosis (TB) control
11

. Many 

studies revealed diabetics are three fold higher risk of 

developing TB. Both are serious debilitating and deadly 

diseases. Glycemic status should be strictly watched 

while diabetic patients kept on DOTS. Rifampcin is 

strong inducer of cytocromes enzyme which rapidly 

metabolizes oral hypoglycemic agents. Then the oral 

hypoglycemic agents are rapidly eliminated. That’s what 

oral hypoglycemic patients difficult to achieve glycemic 

control. Those patients kept on insulin and insulin with 

OHA is achieving glycemic control. Glycosylated 

haemoglobin are very high in the patients who kept on 

OHA alone.Several mechanisms have been explored for 

increased development of TB or increased severity of TB 

in patients with diabetes. In studies of dogs with 

pancreatectomy, tuberculous lesions contain higher 

bacillary counts, suggesting that the direct effects of 

hyperglycemia or insulinopenia contributed to diminished 

TB control
12

. Indirect effects on immune function likely 

also play a role. Patients with diabetes may have impaired 

chemotaxis of monocytes,
13

 diminished activation of 

alveolar macrophages,
14 

diminished interferon (IFN)-¡ 

levels,
15,16

 or altered innate and type I cytokine 

expression.
17

 Pharmacologic interactions between 

rifampin and diabetic agents and decreased absorption of 

rifampin by patients with diabetes further impacts 

concurrent treatment of the two diseases. 
18, 19, it

 has been 

shown that the severity of diabetes affects the risk of 

developing active TB. In one large cohort study 

conducted by Leung CC et al showed that diabetes was 
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associated with an increase in the risk of active 

pulmonary TB only in those with a hemoglobinA1C 

greater than 7%.
20 

 

CONCLUSION 
Thus from the above discussion we can conclude that 

outcome of tuberculosis was better in patients on insulin 

only as compared to other group of patients (OHA only 

and combination of OHA and insulin.) 
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