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ABSTRACT 

Objective: To determine the frequency of impaired glucose tolerance in patients presenting with active pulmonary 

tuberculosis in tertiary care hospital, Karachi. 

Study Design: Cross sectional study. 

Place and Duration of Study: This study was conducted at Dow University Hospital (Dow University Health 

Sciences Karachi) from 1st June 2014to 30th November 2014. 

Materials and Methods:  A total of 110 diagnosed adult cases of active pulmonary tuberculosis on the basis of 

sputum smear positivity were included in this study. Blood samples were drawn for investigations and sent to the 

same reference laboratory to minimize bias.  Data was collected on a pre-tested self administered Performa. 

Results: There were 59.1% were male and 40.9% were female.  Frequency of impaired glucose tolerance in patients 

presenting with active pulmonary tuberculosis was observed in 20.9%.  Rate of impaired glucose tolerance was 

highly associated with above 40 years of age patients and with family history of diabetes.  

Conclusion:  In Pakistan DM is on the rise and TB has one of the highest incidence in the world. There is emerging 

evidence that one disease is fuelling the other. The interest in diabetes and TB is mounting rapidly, so the clinician 

& researchers should prepare themselves to meet the challenges of the two disease combined. 
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INTRODUCTION 

Diabetes is one of the major public health problems of 

this century. The increased prevalence of tuberculosis 

in diabetic patients (four times higher than non-

diabetics)1 has been well documented while conversely 

the prevalence of diabetes mellitus in tuberculosis 

patients has received scant attention2, People with 

impaired glucose tolerance and impaired fasting 

glycemia are at high risk of progressing to type 2 

diabetes; although this is not inevitable. Diabetes 

depresses the immune response, which in turn 

facilitates infection with Mycobacterium tuberculosis 

and/or progression to symptomatic disease. Underlying 

impaired glucose tolerance or diabetes is a recognized 

cause of inadequate response to chemotherapy. So it is 

important that In patients attending Chest Clinic for 

treatment of pulmonary tuberculosis belonging to the 

age group 45 years and above routine investigations 

should include exclusion of diabetes as 80% of 

unknown cases of diabetes could be diagnosed in this 

group3. 

It was initially believed that the tuberculous patients do 

not develop diabetes with any greater frequency than 

non-tuberculous. This view held sway till Nichols 

(1957) shattered this belief when he revealed that 5 % 

of his tuberculous patients had diabetes mellitus and a 

further one third had an abnormal screening test. 

Subsequent studies showed glucose tolerance increases 

with age, with significant increase after 40 years4, 5, 6. 

Prevalence of IGT is significantly more in males 

(18.67%)3than in females (12.90%)3 and they are more 

prone to complicated diseases,6,7,8.Lower socioe-

conomic group is more affected, possibly because of 

malnutrition 8,9.Incidence of complications such as 

cavitory lesions, spontaneous pneumothorax followed 

by hydro and pyo-pneumothorax is also high in 

patients with IGT8, 9,10,11. 

The high prevalence of I.G.T. in patients of pulmonary 

tuberculosis observed in studies probably reflects an 

increased association between Tuberculosis & Diabetes 

mellitus12, 13. 

Operational Definition 

Impaired Glucose Tolerance: OGTT have done to 

assess impaired glucose tolerance. Glucose tolerance 

will be considered impaired when blood glucose levels 

2 hours after ingestion of 75gm of glucose are 

≥140mg/dl14, 15. 
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Interpretation of Results: Results of Oral glucose 

tolerance test interpreted according to WHO Diabetes 

Criteria15. 

1999 WHO Diabetes criteria – Interpretation of Oral Glucose Tolerance Test 

 

Pulmonary Tuberculosis: Patients who are smear 

positive for mycobacterium tuberculosis with or 

without classic symptoms of chronic cough with blood-

tinged sputum, fever, night sweats and weight loss were 

considered having active pulmonary tuberculosis16. 

MATERIALS AND METHODS 

The cross sectional study was conducted at the Dow 

University Hospital (Dow University Health Sciences 

Karachi) for a period of six months from 1st June 2014 

to 30th November 2014. 

110 sample size of non probability purposive sampling 

were taken. 

Inclusion Criteria: Recently diagnosed adult cases of 

both gender (within a month of diagnosis) of active 

pulmonary tuberculosis on the basis of sputum smear 

positivity. 

Exclusion Criteria: All already diagnosed cases of 

type1 and 2 diabetes. 

Patients with significant co-morbidities like chronic 

renal failure, hepatobiliary disease, thyroid disease, 

Cushing syndrome and pregnancy. 

Data Collection Procedure: A total of 110 patients 

presenting to the CHEST OPD& DUH(Ojha 

Campus)fulfilling the inclusion criteria assessed by 

consultant were included in the study. The purpose, 

procedure risks and benefits of the study were 

explained to the patient and a written informed consent 

was taken from each patient for inclusion in the study. 

Blood samples was drawn for investigations by a 

trained phlebotomist (more than one year experienced) 

and sent to the same reference laboratory to minimize 

bias.  

Data was collected on a pre-tested self administered 

Performa after taking permission from ethical 

committee of hospital. The socioeconomic data 

including age, sex, occupation, family monthly income 

was recorded. BMI was calculated by measuring height 

and weight of patient. Patients were interviewed 

regarding the family history of tuberculosis and 

diabetes .Confounding variables were controlled by 

strictly following exclusion criteria. The patients 

fulfilling inclusion criteria were instructed to fast for 8-

12 hours prior to the test. A baseline blood sample was 

drawn for fasting blood glucose level. Then patient was 

given a measured (75 grams) dose of glucose solution 

to drink within 5 minutes time frame. Blood sample 

was drawn at 2 hour interval for measurement of 

glucose level with auto analyzer method. Blood 

samples was drawn for investigations by a trained 

phlebotomist (more than one year experienced) and sent 

to the same reference laboratory to minimize bias.  The 

results of oral glucose tolerance test were interpreted 

according to 1999 WHO Diabetes criteria. Glucose 

tolerance was considered impaired as per operational 

definition. All data was collected by the researcher on 

structured Performa attached with synopsis. 

Data Analysis Procedure: The data was analyzed with 

the help of SPSS Program version 16.0. Mean and 

standard deviation were computed for numerical 

variables like age groups, height, weight whereas 

frequency and percentages were employed to assess the 

categorical variable like gender and presence or 

absence of impaired glucose tolerance. Results was 

described and also presented in the form of tables and 

graphs. Stratification was done with regard to age, 

gender, family history of DM, BMI to control the effect 

modifier through Chi-Square test. P-value ≤0.05 was 

taken as significant. 

RESULTS 

A total of 110 diagnosed adult cases of active 

pulmonary tuberculosis on the basis of sputum smear 

positivity were included in this study. Most of the cases 

were 31 to 60 years of age as presented in figure 1. The 

average age of the patients was 43.41 ± 5.41 years. 

Similarly average weight, height and BMI of the 

patients were also presented table 1. There were 59.1% 

were male and 40.9% were female (figure 2).  Family 

history of diabetes was observed in 42(38.2%) cases 

(figure 3) and family history of tuberculosis was 45.5% 

cases as presented in figure 4.   

Table No.1: Descriptive statistics of the patients 

n=110 

Variables Mean ± SD Max-Min 

Age (Years) 43.41 ± 5.41 70-20 

Weight (kg) 52.45 ± 7.84 65 – 35 

Height (cm) 159.48±8.95 152-185 

Table No.2: Frequency of impaired glucose 

tolerance in patients presenting with active 

pulmonary tuberculosis 

Age Groups 
Impaired glucose tolerance 

Total 
YES  n=23 NO  n=87 

20-30 Years 1(5.6%) 17(94.4%) 18 

31-40 Years 2(8%) 23(92%) 25 

41-50 Years 8(22.2%) 28(77.8%) 36 

51-60 Years 9(36%) 16(64%) 25 

>60 Years 3(50%) 3(50%) 6 
Chi-Square =11.636   p=0.020 

Linear by linear association = 10.922    p=0.001 
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Table No. 3: Frequency of impaired glucose 

tolerance in patients presenting with active 

pulmonary tuberculosis with respect to gender 

Gender 
Impaired glucose tolerance 

Total 
YES  n=23 NO  n=87 

Male 15(31%) 50(76.9%) 65 

Female 8(14.7%) 37(82.2%) 45 
Chi-Square =0.452   p=0.502 

Table No.4: Frequency of impaired glucose 

tolerance in patients presenting with active 

pulmonary tuberculosis with respect to family 

history of diabetes 

Family 

History of 

Diabetes  

Impaired glucose tolerance 

Total YES   

n=23 

NO 

n=87 

Yes 13(31%) 29(69%) 42 

No 10(14.7%) 58(85.3%) 68 

Chi-Square =4.144   p=0.042 

Table No.5:Frequency of impaired glucose tolerance 

in patients presenting with active pulmonary 

tuberculosis with respect to family history of 

tuberculosis 

Family 

History of 

Tuberculosis  

Impaired glucose tolerance 

 Total 

YES  n=23 NO n=87 

Yes 12(24%) 38(76%) 50 

No 11(18.3%) 49(81.7%) 60 

Chi-Square = 0.53  p=0.467 

Table No.6: Frequency of impaired glucose 

tolerance in patients presenting with active 

pulmonary tuberculosis with respect to BMI of 

patients  

BMI 
Impaired glucose tolerance 

Total 
YES n=23 NO n=87 

Under 

weight 
8(32%) 17(68%) 25 

Overweight 5(16.7%) 25(83.3%) 30 

Normal 8(17.8%) 37(82.2%) 45 

Obese 2(20%) 8(80%) 10 

Chi-Square =2.458   p=0.48 

Regarding categories of body mass index, 27.3% cases 

were overweight, 9.1% obese, 20.7% were under 

weight and 40.9% were normal as shown in figure 5.   

Abnormal GTT was observed in  26.36% (29/110) 

cases in which  1.8%(2/110) with impaired fasting 

glycemia and 3.6%(4/110) were frankly diabetic while 

frequency of impaired glucose tolerance in patients 

presenting with active pulmonary tuberculosis was 

observed in 20.9% (23/110) cases as presented in figure 

6.  Frequency of impaired glucose tolerance was high in 

above 40 years of age and significant difference was 

observed in percentage of IGT among the age groups 

(p=0.001) as shown in table 2.Rate of IGT was31% 

(15/65) in male 14.7% (8/45) in female but statistically 

significant difference was not observed between male 

and female (table 3). Rate of IGT was high in those 

patients who had family history of diabetes than those 

who had family history of diabetes (31% vs. 14.78%; 

p= 0.042) while rate of IGT was not significant in those 

patients who had family history of tuberculosis than 

those who had not. (24% vs. 18.3% p=0.467) as shown 

in table 5. Rate of IGT was high in underweight but not 

statistically significant with other BMI groups as 

presented in table 6. 

 
Figure No.1: Age Distribution Of The Patients 

 
Figure No.2: Gender distribution of the patients   n=110 

 
Figure No.3: Family history of diabetes of the patients   

n=110 
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Figure No.4: Family history of tuberculosis of the patients   

n=110 

 
Figure No.5: Distribution of body mass index of the 

patients   n=110 

 
Figure No.6: Frequency of impaired glucose tolerance in 

patients presenting with active pulmonary tuberculosis 

 

DISCUSSION 

Diabetics mellitus had noticed with a higher than usual 

risk of developing tuberculosis17. The frequency of 

tuberculous patients having diabetes concurrently tends 

to increase, and the relative risk of diabetics having 

tuberculosis is also high, a three to four times higher 

prevalence of tuberculosis had been observed in 

diabetic patients compared with non-diabetics18. 

Conversely, it is also possible that TB can induce 

glucose intolerance and also deteriorate glycemic 

control in subjects with diabetes19. The present study 

showed that there were 59.1% were male and 40.9% 

were female. Family history of diabetes was observed 

in 38.2% cases and family history of tuberculosis was 

45.5% cases. Frequency of impaired glucose tolerance 

in patients presenting with active pulmonary 

tuberculosis was observed in 20.9% (23/110) cases. It 

was also observed in another study5 that the glucose 

intolerance was detected in 52 (49%) patients, 31 

Impaired Glucose Tolerance (IGT), 21 Diabetes 

Mellitus (DM). 

In Jain et al3 study the prevalence of abnormal GTT 

result was 18 (16.98%) which included 2 (1.88%) with 

impaired fasting glycemia, 11(10.34%) with impaired 

glucose tolerance and 5 (4.7%) were frankly diabetic. 

This result was statistically significant and compares to 

those found in the studies of Kishore et al20 20.9%, 

Singh et al2122.0 %, Mugusi et al9 19 % and Yamagishi 

et al6&Parez JC2214.1%.The present study revealed that 

while with the increasing age the number of tubercular 

patients declined, the prevalence of IGT increased. 

Frequency of impaired glucose tolerance was high in 

above 40 years of age and significant difference was 

observed in percentage of IGT among the age groups 

(p=0.001). The earlier exposure to pulmonary 

tuberculosis in our country and the development of 

resistance to the disease in later life accounted for 

involvement of younger population from tuberculosis. 

The higher prevalence of impaired glucose tolerance in 

the elderly was also observed by Kishore et al20, who 

found that the prevalence of IGT was higher among 

patients aged 40 years or more. Yamagishi et al6,22 and 

Roy choudhary and Sen5 also had similar observations. 

In some recent studies done by Basugloet al4 and Lin et 

al7 a higher prevalence of IGT was found among the 

elderly. Patel at al23, showing that 40-60 year old age 

group is the major affected group with about 57% of 

that study sample (251 diabetic patients with pulmonary 

tuberculosis) were 40-60 year old24. many other studies 

showed that relative risk of having pulmonary 

tuberculosis is higher among diabetics aging less than 

50 year old, specifically 30-49 year old with a relative 

risk of 9.88 and 4.72 in the 30-39 year and 40-49 year 

age group respectively, compared to somewhat lower 

relative risk in older age groups, 1.76 relative risk in 

those over 49 year old24.In this study rate of IGT was 
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31% (15/65) in male 14.7% (8/45) in female but 

statistically significant difference was not observed 

between male and female. In another study the 

prevalence of IGT was significantly more in males 

(14/75-18.67%) than in females (4/31-12.90%). Out of 

the 18 patients with IGT majority i.e.14 (77.78%) were 

males. Yamagishietal6found the complication twice in 

males than in females. Fernandez et al8 found the 

prevalence in 6.2% in males and 3% in females. In 

present study the rate of IGT was high in underweight 

but not statistically significant with other BMI groups. 

Fernandez et al8in another Indian study found than BMI 

was lower in both the IGT and Normal Glucose 

Tolerance Test (NGTT) groups, while Zack et al24 and 

Mugusi et al9 found no significant differences in BMI 

in the two groups.Several theories have been put 

forward to explain why tuberculous patients develop 

glucose intolerance. Bloom25 suggested that occult 

glucose intolerance predisposes to diabetes. Zack et at24 

suggested that glucose intolerance was not merely a 

reaction to acute tuberculous infection but rather a pre 

diabetic state.Hadden26suggested malnutrition in 

tuberculosis as a possible cause. Acute severe stress, 

fever, inactivity and malnutrition stimulate the stress 

hormones epinephrine, glucagon and cortisol which 

raise the blood sugar level27. Roychoudhary and Sen5 

suggested tuberculosis of pancreas as the possible 

cause. Similarly, higher incidence of chronic calcific 

pancreatitis occurs in patients of diabetes and 

pulmonary tuberculosis leading to absolute or relative 

insulin deficiency state. Clinical and subclinical 

hypoadrenalism has been described in these patients28. 

Plasma levels of IL-1 and TNF- a are also raised in 

severe illness, which can stimulate anti-insulin 

responses. Age, co-existing illness and alcoholism also 

influence the host response6.Physician giving diagnosis 

and treatment of diabetes mellitus should understand 

that diabetics belong to the high risk group of 

developing tuberculosis and perform chest X-ray 

examination periodically16;29. There is evidence that 

diabetes is associated with a progressive shift of male 

predominance pulmonary tuberculosis. Perez et al30 

showed that in the non-diabetic population, male 

incidence of about 51%, compared to 75% frequency of 

tuberculosis among male diabetics. 

Nakamoto found that 13 of 19 patients included in his 

study (68.4%) had poor glycemic control31. This study 

revealed that 8 patients (32% of the sample) had 

previous history of tuberculosis which is a percentage 

that can be considered as being higher than what is seen 

in non diabetic patient32. Diabetes is associated with 

high risk of recurrent tuberculosis. The important idea 

is that many of those with recurrent tuberculosis will 

have infection with resistant strains of mycobacterium. 

Studies conducted in regions with dual burden had 

reported that the prevalence of DM ranged from 14–

40%33. A case control study conducted in Bangalore, 

South India, during 2001– 2003 reported that chronic 

disease particularly diabetes was a significant risk 

factor for developing TB. The prevalence rates of 

diabetes in TB and non-TB subjects were 22.2% and 

15.9% respectively34. Based on secondary analysis of 

countrywide data, another research group estimated that 

18.4% of subjects with PTB also have DM in India. A 

retrospective analysis of 2 years data on TB subjects 

from Saudi Arabia in 1998 evealed that 27% had DM33. 

Another study from Taiwan reported 16.9% of DM 

among TB patients35. All these reports indicate that 

routine screening for DM among TB patients should be 

encouraged in areas with high TB burden. 

Alisjahbanaet al36reported prospective data from a 

cohort of patients with TB in Indonesia, where the 

prevalence of confirmed DM among patients with TB is 

14.8% compared with 3.2% in general population. A 

nationwide INDIAB study37 conducted in the general 

population of Tamil Nadu, South India, showed that the 

prevalence rates of diabetes and pre-diabetes were 

10.4% and 8.3% respectively, substantially lower in 

comparison with the estimated prevalence of DM and 

pre-diabetes in the current study among TB patients 

conducted in the same period. 

CONCLUSION 

In Pakistan DM is on the rise and TB has one of the 

highest incidence in the world. There is emerging 

evidence that one disease is fuelling the other. The 

interest in diabetes and TB is mounting rapidly, so the 

clinician & researchers should prepare themselves to 

meet the challenges of the two disease combined. 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Amin S, Khattak M I, Shabbir G, Waris MN. 

Frequency of pulmonary tuberculosis in patients 

with diabetes mellitus. Gomal J Med Sci 2011;9: 

163-65. 

2. Jain MK, Baghel PK, Agrawal R. Study of 

impaired glucose tolerance in pulmonary 

tuberculosis. Ind J Comm Med 2006;31:117-214.   

3. Jawad F, Shera AS, Memon R, Ansari G. Glucose 

Intolerance in Pulmonary Tuberculosis. J Pak Med 

Assoc 1995;45:237-8. 

4. Basuglo DK, Bacakoglu F, Cok G, Sayiner A, Ates 

M. The oral glucose tolerance test in patients with 

respiratory infections. Monaldi Arch for Chest Dis 

1999;54: 307-10. 

5. Roychoudhary AB, Sen PK. Diabetes in 

tuberculosis patients. JIMA 1980;74: 8-13. 

6. Yamagishi F, Sasaki Y, Yagi T, Yamatani H, 

Kuroda F, Shoda H. Frequency of complication or 

diabetes mellitus in pulmonary tuberculosis. 

Kekkaku 2000;75:435-7. 



Med. Forum, Vol. 26, No. 12  December, 2015 16 

7. Lin S, Shen M, Sun Y. Epidemiological 

characteristics of tuberculosis patients complicated 

with diabetes in Shanghai. ZonghuaJie He Hu Xi 

ZaZhi 1998;21:504-6. 

8. Fernandez L, Hoskeri SN, Mesquita AM. Diabetes 

mellitus in pulmonary tuberculosis. JAPI 1997;45: 

774-76. 

9. Mugusi F, Swai ABM, Alberti KGMM, Mclarty 

DG. Increased Prevalence of Diabetes Mellitus in 

Patients with Pulmonary Tuberculosis in Tanzania. 

Tubercle 1990;71:271-6. 

10. Morris JT, Seaworth BJ, McAllister K. Pulmonary 

tuberculosis in diabetes. Chest 1992; 102: 539-41. 

11. Parez-Guzman C, Torres-Cruz A, Villarreal-

Velrade H, Vargas MH. Progressive age related 

changes in pulmonary tuberculosis images and the 

effect of diabetes. Am J of Resp and Crit Care Med 

2000;162:1738-40. 

12. WHO, fact sheet of diabetes. [cited Aug2011]. 

Available from: URL :http://www.who.int/ 

mediacentre/factsheets/fs312/en/ 

13. Pulmonary tuberculosis [online][cited 22 June, 

2011]. Available from:URL:http://www.nlm.nih. 

gov/medlineplus/ency/article/000077.h 

14. Oral glucose tolerance test. 2012 [cited 22nd Oct, 

2011]. Availablefrom: URL :http://en.wikipedia. 

org/wiki/Glucose_tolerance_test 

15. WHO definition, diagnosis and classification of 

diabetesmellitus. 2012 [citedin 1999] Available 

from :URL:http://whqlibdoc.who.int/hq/1999/WH

O_NCD_NCS_99.2.pdf 

16. Pulmonary tuberculosis. 2012 [cited 14th Mar, 

2012] Available from: URL: http://en.wikipedia. 

org/wiki/Tuberculosis 

17. Oluboyo P0, Erasmus RT. The significance of 

glucose intolerance in pulmonary tuberculosis. 

Tubercle 1990;71:135-8. 

18. Parmer M. Lower Lung field tuberculosis. A Rev 

Respir Dis 1967; 96: 310-3. 

19. Dooley KE, Chaisson RE. Tuberculosis and 

diabetes mellitus: convergence of two epidemics. 

Lancet Infect Dis 2009;9:737-46. 

20. Kishore B, Nagrath SP, Mathur KS, Hazra DK, 

Agrawal BD. Manifest, Chemical and Latent 

Diabetes in Pulmonary Tuberculosis. JAPI 1973; 

21: 875-81. 

21. Singh V, Goyal RK, Mathur MN. Glucose 

Intolerance in Patients with Pulmonary 

Tuberculosis. J Ind Med Asso 1978; 70: 81-3. 

22. Patel JC, Ugini SS. Diabetes and tuberculosis .Ind J 

Tub Volume XXIV (4): 155-30-Tamura M, 

Shirayama R, Kasahara R, et al. A study on 

relation between active pulmonary tuberculosis and 

underlying diseases. Kekkaku 2001;76:19-24. 

23. Root HF. The association of diabetes and 

tuberculosis. New Engl J Med 1934;210:1-13. 

24. Zack MB, Fulkerson LL, Stein E. Glucose 

Intolerance in Pulmonary Tuberculosis. Amer Rev 

Resp Dis 1973;108:1164-9. 

25. Bloom JD. Glucose Intolerance in Pulmonary 

Tuberculosis. Am Rev Resp Dis 1969;100: 38-41.  

26. Hadden DR. Glucose, Free Fatty Acids and Insulin 

Interrelations in Kwashiokar and Marasmus. 

Lancet 1967; 2: 589-92. 

27. Mollentze WF, Pansegrouw DF, Steyn AF. 

Diabetes Mellitus, Pulmonary Tuberculosis and 

Chronic Calcific Pancreatitis Revisited. S Afr Med 

J 1990; 78: 235-6. 

28. Guptan A, Shah A. Tuberculosis and Diabetes: An 

Appraisal. Ind J Tub 2000;47: 3-8. 

29. Arjanova OV, Prihoda ND, Yurchenko LV, 

Sokolenko NI, Frolov VM, et al. Phase 2 Trial of 

V-5 Immunitor (V5) in Patients with Chronic 

Hepatitis C Co-infected with HIV and 

Mycobacterium tuberculosis. J Vaccines Vaccin 

2010;103: 1-5. 

30. Perez A, Brown HS, Restrepo BI: Association 

between tuberculosisand diabetes in the Mexican 

border and non-borderregions of Texas. Am J Trop 

Med Hyg 2006;74: 604-11. 

31. Nakamoto A, Saito A. Diagnosis and management 

of tuberculosis in diabetics. Nippon Rinsho 1998; 

56: 3205-8. 

32. Nichols GP. Diabetes among young tuberculous 

patients. Am Rev Tuberci l995; 76: 1016-30. 

33. Restrepo BI, Camerlin AJ, Rahbar MH, Wang W, 

Restrepo MA, et al. Cross-sectional assessment 

reveals high diabetes prevalence among newly 

diagnosedtuberculosis cases. Bull World Health 

Organ 2011; 89: 352–59. 

34. Singla R, Khan N, Al-Sharif N, Ai-Sayegh MO, 

Shaikh MA, et al. Influence of diabetes on 

manifestations and treatment outcome of 

pulmonaryTB patients. Int J Tuberc Lung Dis 

2006; 10: 74–79. 

35. Wang PD, Lin RS. Epidemiologic features of 

diabetics among tuberculosispatients in Taiwan. J 

Infect Dis antimicrob agents 2000; 17: 101–105. 

36. Alisjahbana B, Sahiratmadja E, Nelwan EJ, Purwa 

AM, Ahmad Y, et al. The effect of type 2 diabetes 

mellitus on the presentation and treatment response 

of pulmonary tuberculosis. Clin Infect Dis 2007; 

45: 428–35. 

37. Anjana RM, Pradeepa R, Deepa M, Datta M, 

Sudha V, et al. Prevalenceof diabetes and 

prediabetes (impaired fasting glucose and/or 

impaired glucosetolerance) in urban and rural 

India: Phase I results of the Indian Council 

ofMedical Research–INdiaDIABetes (ICMR–

INDIAB) study. Diabetologia 2011;54:3022–27. 

 

http://whqlibdoc.who.int/hq/1999/WHO_NCD_NCS_99.2.pdf
http://whqlibdoc.who.int/hq/1999/WHO_NCD_NCS_99.2.pdf

