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ABSTRACT: The link between Diabetes mellitus & Tuberculosis has been recognizing for
centuries. Recently Tuberculosis has re-emerged as a major health concern. There is growing
evidence that Diabetes mellitus with Tuberculosis may affect disease presentation and treatment.
The Tuberculosis also influences glucose intolerance and influences the glycaemic control in the
people with Diabetes mellitus. Approximately 2 Million persons worldwide died of Tuberculosis
and 9 Million become infected each year. (CDC, 2007)!. With the convergence of tuberculosis and
diabetes Mellitus epidemic, co-affliction with the two diseases is on the rise. The observational
study was conducted with 100 patients. The patients with Pulmonary Tuberculosis sputum
positive/negative with radiological lesions was admitted in medicine wards of our hospital
between years 2009-2011. The aim of our study is to find out the prevalence of GTT in patients
of Pulmonary Tuberculosis Age, sex distribution of impaired Glucose Tolerance Test (GTT) in
Patients with pulmonary tuberculosis and study the correlation between impaired GTT with
Sputum positivity and also radiological extent of disease. The patients were subjected to oral GTT
and results were evaluated according to the WHO criteria and the statistical analysis was done to
determine the P value and significance on the basis Chi-square test. The results found in the
studied patient were that prevalence of abnormal GTT in Pulmonary Tuberculosis patients was
found to be 22% (P=0.07). Abnormal GTT was more common in males as compared to females
and this was found to be significant (P=0.692). Sputum positive Pulmonary Tuberculosis is
strongly associated in patients with abnormal GTT (P=0.03), and bilateral lung involvement was
more common among Pulmonary Tuberculosis patients with abnormal GTT.
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INTRODUCTION: Tuberculosis has recently re-emerged as a major health concern. The Global
burden of diabetes mellitus is expected to rise from an estimated 180 Millions to prevalent cases
currently to a predicted 366 million by 2030 with the greatest increase projected in the
developing world. (WHO, 2006).2 With the convergence of Tuberculosis and Diabetes Mellitus
epidemic, co affliction with the two diseases is on the rise. (Stevenson CR et al, 2007).3 Studies
conducted after the introduction of glucose tolerance test in 1950 have shown high prevalence of
impaired glucose tolerance test in patients with Tuberculosis with rates ranging from 2 % to
41%. There have been reports of high prevalence of diabetes in cases of Tuberculosis (4 to 20%)
& rates are higher for impaired glucose tolerance test (16 to 29%) (Mboussa J et al, 2003).*
Impaired fasting Glucose & impaired Glucose tolerance referred to the intermediate
metabolic state between normal and diabetic glucose homeostasis. One or both of these
conditions are thought be the precursors of diabetes mellitus, but how they progresses to overt
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disease is not well understood. The risk for both macro & micro vascular complications increases
across the distribution of blood glucose concentration well below the level for overt diabetes
mellitus and is more strongly associated with post challenge hyperglycaemia than fasting glucose
level.

Diabetes has been associated with increased risk of all Tuberculosis treatment failure or
relapse (Morsy AM et al, 2003)° and diminished 2 months and 6 months culture conversion rates
(Guler M et al 2007).° Diabetes mellitus have been associated with increased risk of all causes
mortality in Tuberculosis patients & more specifically death related to Pulmonary Tuberculosis
(Wang CS et al 2009).” It has also been found that Tuberculosis patients are more prone to
develop Diabetes mellitus. Probable causes of higher prevalence of Diabetes mellitus in
Tuberculosis may be reciprocal worsening of the two process by each other; Malnutrition and low
BMI; Pancreatic Tuberculosis in rare cases; stress induced Diabetes mellitus due to Tuberculosis
and pituitary and adrenocortical hyper-reactivity; and vitamin D deficiency (Banerjee S JIMA
2005).8

Sputum examination is of great value in making the diagnosis of Pulmonary Tuberculosis
and in following the patient’s response to treatment. Sputum smear examination is usually
positive in advanced disease but may be negative in less advanced disease. Sputum smear
examination has a sensitivity of about 50% and a specificity of greater than 99% in two reported
studies, with a positive predictive value of 91-98.5%.

METHODS: The study was conducted in patients of Pulmonary Tuberculosis attending outdoor
patients department and those admitted in medicine ward in our hospital during the year
2009-2011. The study group consisted of 100 patients of Pulmonary Tuberculosis, who had either
sputum positive or negative smear for Acid Fast bacilli and had clinical or radiological features of
Tuberculosis. All the patients were subjected to Oral Glucose Tolerance Test & results evaluated
according to criteria laid down by WHO for diabetes.

The patient included in our study were of age above 18 years, were Sputum +ve AFB
patients or Sputum -ve AFB with clinical or radiological features of Pulmonary Tuberculosis. The
patients excluded were, below 18 years of age, Diabetes Mellitus Patients, Pregnancy, Critically ill
patients and HIV positive patients.

OGTT (Oral Glucose Tolerance Test) was done in all the patients and results evaluated
and interpreted as per the WHO guidelines.

The Sputum examination of the patients was done by Ziehl Neelsen’s stain method to
visualize acid-fast bacilli (e.g. Mycobacterium tuberculosis and mycobacterium leprae).Three
Sputum specimen preferably early morning sample was collected for AFB smear and
mycobacterium culture.

All the patients were subjected to radiological examination chest x-ray and the film was
evaluated for infiltrate or consolidation, any cavitary lesion, pleural effusion, hilar or mediastinal
lymphadenopathy, infiltration of one side of lungs or both sides were studied. (CDC guideline
2009).
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OBSERVATIONS: The observations made taking various points of study are as follows:

Abnormal GTT | Normal GTT
Number % | Number | %

Cases 100 22 22 78 78

Table 1: Prevalence of abnormal GTT cases

Chi square value-4.01 Significant Level, P=0.07.

Category | Total No. of cases

In our study, (table no.1) the total 100 patients were studied, all patients were subjected
to the standard Oral Glucose Tolerance Test. Out of 100 patients, 22% patients were found
having abnormal Glucose Tolerance Test and remaining 78% patients were having normal
Glucose Tolerance. Hence the results were significant.

Abnormal GTT | Normal GTT

Sex N=22 N=78

No. (%) No. (%)
Male 15 68.2 50 | 64.165 | 65

Female 07 31.8 28 35.9 35

Total 22 78 100

Table 2: Sex wise distribution of cases

Chi square value-0.756 Significant Level, P=0.692.

Total

In this study, (table no.2) out of 100 patients, 65 were male and 35 were female. The 22
patients were found having abnormal GTT and 78 were having normal GTT. In patients with
abnormal Glucose Tolerance Test (i.e. N=22), the 15 patients were Male and 07 patients were
female, which were 68.2% and 31.8% of the total patients with abnormal GTT respectively. Thus
in this study the number of Male patients were found to be more than female patients both in
case of normal as well as abnormal GTT.

Abnormal GTT | Normal GTT Total
Category N=22 N=78
No. (%) No. (%)
18-30 2 9.1 36 46.1 38
31-40 3 13.6 15 19.2 18
41-50 3 13.6 10 12.8 10
51-60 10 45.5 10 12.8 20
>60 4 18.2 7 8.9 11
Total 22 78 100

Table 3: Age wise distribution of cases
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In this study, (table no. 3) the patients were categorized and evaluated on different age
group slabs. The patients with abnormal GTT, 2(9.1%) patients were between 18 to 30 years age
group, 3 (13.6%) were in the age group between 31-40 years, 3(13.6%) were in the age group
41-50 years and 10 (45.5%) patients were in age group between 51-60 and remaining 4(18.2%)
patients were in the age group greater than 60 years. In patients with normal GTT 36(46.1%)
patients were in age group 18-30 years, 15(19.2%) patients were in age group between 31-40
years, 10(12.8%) patients were in age group between 41-50 years, 10(12.8%) patients were in
age group between 51-60 years and remaining 7(8.9%) patients were in age group above 60
years. Thus most of the patients with abnormal GTT were in the age group 51-60 years followed
by greater than 60 years age group.

Abnormal GTT | Normal GTT
Sex N=22 N=78
No. (%) No. (%)
Male 05 22.7 04 5.1 09
Female 04 18.2 02 2.6 06

Total

Total 09 40.9 06 7.7 15
Table 4: Prevalence of sputum positive pulmonary.

Tuberculosis with Normal & Abnormal GTT

Chi square value-4.01 Significant Level, P=0.03.

In this study, (table no. 4) out of 22 patients with abnormal Glucose Tolerance Test,
9(40.9%) patients were found having sputum positive. Out of 9 patients 5(22.7%) patients were
Male and 4(18.2%) patients were Female. Out of 78 patients with normal GTT, 6 patients were
found sputum positive. Out of which, 4(5.1%) patients were male and 2(2.6%) were female.
Thus in this study, it is found that male patients were more sputum positive as compared with
female patients. Further from above study, it is found that patients with abnormal GTT (N=22)
were having 40.9% case of sputum positive while the patients with normal GTT (N=78) were
having only 7.7% of cases of sputum positive. Hence results found in the study are significant.

Abnormal GTT | Abnormal GTT
Side of Lungs affected N =22 N =22
No. (%) No. (%)
Right 02 9.1 27 34.6
Left 02 9.1 16 20.5
Bilateral 18 81.8 35 44.9

Table 5: Chest Radiograph finding in pulmonary tuberculosis

patients with Abnormal & Normal GTT

Chi square value-6.37 Significant Level, P=0.01.
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In above study, (table no. 5), it is found that out of 22 patients with abnormal GTT, 22
patients (9.1%) had right side lung affected with pulmonary tuberculosis, 2 patients (9.1%) had
left side lung affected with pulmonary tuberculosis and 18 patients (81.8%) had bilateral affected
with pulmonary tuberculosis. On the other hand, out of 78 patients with normal GTT, 27 patients
(34.6%) had right side lung affected with pulmonary tuberculosis, 16 patients (20.5%) had left
side lung affected with pulmonary tuberculosis and 35 patients (44.9%) had bilateral affected
with pulmonary tuberculosis. By comparing with both figures of abnormal GTT and normal GTT
cases, it is clear bilateral involvement of lung is more common, so the study is significant.

DISCUSSION: In our study, the prevalence of abnormal GTT was 22% in TB patients. In Study
done by M K Jain et al, 2006° out of 106 patients, the prevalence of abnormal GTT results was
18(16.98%) which was statistically significant and compares to those found in the studies of
Kishore et al, (1973),° 20.9%, Singh et al(1978),!' 22.0%, Mugusi et al, 1990, 19% and
Yamagishi et al, 2000,* 14.1%.

The results found in the other studies were Khanna (1968),* 6.6%, Zack et al, (1973),%
41%, Roychaudhary et al (1980),'® 27.25%, Marais, (1980),” 2.1%, Oluboyo and
Erasmus(1980),'® 3.7%, Fernardez et al (1997)!° 9.3%, Basuglu et al(1999),%° 19%, Firsova et
al(2000),%! 10.8%.

According to the study done by M K Jain et al, (2006)° with the increasing age the number
of TB patients decline, the prevalence of IGT increase. In our study the prevalence of Impaired
Glucose Tolerance is more in elderly group aged between 51 -60 years. The higher prevalence of
IGT in the elderly was also observed by Kishore et al (1973),° who found that, the prevalence of
IGT was higher among patient aged 40 years or more. Yamagishi et al (2000) and
Roychaudhary and Sen (1980)¢ also had similar observations. In some other studies done by
Basuglo et al (1999) and Lin et al (1998),%° a higher prevalence of IGT was found among elderly.
In this study, the prevalence of IGT was more in male as compared to female. In study done by
Fernandez et al (1997),° found the prevalence 6.2% in male and 3% in female. According to M K
Jain et al (2006)° out of 18 patients with IGT majority i.e. 14 (77.78%) were Males.

In our study, the prevalence of Diabetes was 5 % among patients with abnormal GTT. In
Cohort study, the presence of underline illness (DM, COPD, renal failure) and immune
suppression were important predictors of survivors for patients with TB.(Oursler KK et al,2002).%2
In patients with TB, the most common underline disease was DM. Studies that screened for DM
among patients with TB also reported a wide range of DM prevalence ranging from 1.9% to as
high as 30%. For example in Veracruz, Mexico were the base line DM prevalence is relatively high
at 7.6%, 35% of the screened TB patients were found to have DM. (Ponc De Leon et al 2004).%

In recent study in Taiwan, DM was the most common underline commodity in patients
with culture confirmed TB, present in 21.5% of patients.(Wang JY et al, 2005).” DM prevalence in
TB according to various studies are Nichols 1957%* -5.1%, Kishore et al 1973°-5.6%, Singh et al
1984 1.9%, Oluboyo& Erasmus 1990%, 1.9%, Golsha et al 2009%° 2.3% and Balde et al 20062°
3.4%.

In our study, most commonly bilateral lung involvement seen in 18 patients (81.8%) with
lower zone involved in 16(72.7%) patients in cases of abnormal GTT. Most common lung lesion
was infiltration 10 (45.4%) patients, followed by pleural effusion 6 (27.3%) patients and cavitary
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lesion 5 (22.7%) among patients with abnormal GTT. In the study by Perez-Guzman C et al,
2001%” lower lung field involvement was the most frequent change, with upper and middle
changes less common. Bilateral changes were present half of the patient and as associated
effusion were present in one third. In comparative study of TB patients with and without DM,
being diabetic was found to be the most important factor determining lower lung field lesion. In a
second study the lower lung TB was only seen in older diabetic patients above 40 years and
female sex.(Bacakoglu F et al, 2001)?. Other studies have however failed to show any
differences in localization of TB lesions. (AI Waben AH et al, 19973!, Ikezeoe J et al, 1992)%.

Cavitation was seen in 26% of patients, a higher rate multiple cavitations has been
reported in studies (Perez-Guzman C et al 2001, Bacakoglu F et al, 2001?28 Ikezeoe J et al,
1992)% but not in study done by AI Waben AH et al, 1997.3! Lower field involvement was very
frequent (less than 70%) among diabetics at any age group. (Perez-Guzman C et al, 2001).%”
According to M K Jain et al, 2003° unilateral lung involvement was seen in 11 out of 18 (61.11%)
cases with IGTT while bilateral involvement was seen in 7 out of 18 (38.89%) cases. Most
common lesion was infiltration in 7 (22.58%) while cavitary lesion with fibrosis was seen in
4(20.0%) with IGT. Lower zone was significantly more commonly involved among those with
impaired glucose tolerance. Similar observations was seen in the studies by Mugushi et al 19902
and Marais et al 19807 who found lower zone involvement in 27% and 29% cases respectively.

Mugushi et al, 1990*2 found bilateral lung involvement in 47.2% of cases. Lung infiltration
was seen as the most common lung lesion in 22.58% cases while cavitary lesion with varying
amount of fibrosis was seen in 20% of cases. Cavitary lesions were the predominant lesion in
studies by Mugushi et al 1990,'? Fernandez et al 1997'° and Parez et al 2000.%”

The greater association between Diabetes and sputum smear positive TB compared to
smear negative Pulmonary TB has been found in most, but not all studies. (Stevenson C R et al
2007)® A recent large retrospective study involving the Texas —Mexico border region revealed
significantly higher rate sputum smear positivity during the first month of treatment among
patients with self-reported DM. (Restrepo BI et al, 2007).3! Several studies indicate that patients
with TB who have DM, present with a higher bacillary load in sputum. (Singla et al, 2006),
delayed micro bacterial clearance (Gullar M et al, 2007)% and higher rates of MDR infections
(Basher M et al 2001).3? In our study sputum positive found in 9 patients (40.9%) in patients with
abnormal GTT and 6 patients (7.7%) with normal GTT.

CONCLUSION: To conclude the high prevalence of impaired glucose tolerance in patients of
pulmonary tuberculosis observed in this study probably reflects an increased association between
TB and DM. Further evidence is provided by the fact that correlation between extent of
radiological lesion and IGT achieves statistical significance. The results are highly suggestive of
positive association with bilateral lung involvement, infiltration of lung lesion and lower zone
involvement more common among patients with impaired glucose tolerance.

BIBLIOGRAPHY:
1. Centers for Disease Control and Prevention (CDC) (2006). "Emergence of Mycobacterium
tuberculosis with extensive resistance to second-line drugs-worldwide, 2000-2004".

J of Evidence Based Med & Hlthcare, pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 2/Issue 41/Oct. 12, 2015 Page 6937



DOI: 10.18410/jebmh/2015/946

ORIGINAL ARTICLE

10.

11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

World Health Organization (2006). Diabetes fact sheet No. 312. Available:
http://www.who.int/mediacentre/factsheets/fs312/en/index.html. Accessed 5 October 2010
Stevenson CR, Critchley JA, Forouhi NG, et al., Diabetes and the risk of tuberculosis: a
neglected threat to public health, Chronic Ilin, 2007; 3: 228-45.

Mboussa J, Monabeka H, Kombo M, Yokolo D, Yoka-Mbio A, Yala F. Course of tuberculosis in
diabetics. Rev PneumolClin. 2003, 359, 39.

Morsy AM, Zaher HH, Hassan NH, Souman A 2003. Predictors of treatment failure among
tuberculosis patients under DOTS strategy.

Guler M, Unsal E, Dursun B, AydIn O, Capan N. Factors influencing sputum smear and
culture conversion time among patients with new case pulmonary tuberculosis. Internet J
ClinPract 2007; 61: 231-35.

Wang JY, Hsueh PR, Wang SK, et al. Disseminated tuberculosis: a 10-year experience in a
medical center. Medicine (Baltimore). 2007; 86(1): 39-46.

Study of efficacy of DOTS in PTB patients in association with DM. Banerjee S JIMA 2005.

M K Jain, Pk Baghel, R Agarwal. Study of impaired glucose tolerance in pulmonary
tuberculosis, 2006:31:3:137.

Kishore B, Nagrath SP, Mathur KS, Hazra DK, Agrawal BD. Manifest, Chemical and Latent
Diabetes in Pulmonary tuberculosis. JAPI 1973; 21: 875-81.

Singh V, Goyal RK, Mathur MN. Glucose Intolerance in Patients with Pulmonary
Tuberculosis. J Ind Med Asso 1978; 70: 81-3.

Mugusi F, Swai A B, Alberti K G, McLarty D G. Increased prevalence of diabetes mellitus in
patients with pulmonary tuberculosis in Tanzania. Tubercle 1990; 71: 271-76.

Yamagishi F, Sasaki Y, Yagi T, Yamatani H, Kuroda F, Shoda H. Frequency of Complication
or Diabetes Mellitus in Pulmonary Tuberculosis. Kekkaku 2000; 75(6): 435-7.

Khanna BK. Pulmonary Tuberculosis Diabetes Mellitus. JIMA 1968; 50(9): 407-12.

Zack MB, Fulkerson LL, Stein E. Glucose Intolerance in Pulmonary tuberculosis. Amer rev
Resp Dis 1973; 108: 1164-9.

Roychoudhary AB, Sen PK. Diabetes in Tuberculosis Patients. JIMA 1980; 74: 8-13.

Marais Rm, Diabetes Mellitus in Blck and colored tuberculosis Patients. S Afr Med J 1980;
57: 483-4.

Oluboyo PO, Erasmus T. The Significance of Glucose Intolerance in Pulmonary tuberculosis.
Tubercle 1990; 71(2): 135-8.

Fernandez L, Hoskeri SN, Mesquita AM. Diabetes Mellitus in Pulmonary Tuberculosis.
JAPIm1997; 45 (10): 774-76.

Basuglo DK, Bacakoglu F, Cok G, Sayiner A, Ates M. The Oral Glucose Tolerance Test in
Patients with Respiratory Infections. Moaldi Arch for Chest Dis 1999: 307-10.

Firsova VA, Ovsiankina ES, Kaminskaia GO, RuraKoval, Grigoreva ZP. Carbohydrate
Metabolism Impairment and Specific Feature of the Course of Tuberculosis in Adolescents
with Diabetes Mellitus. ProblemyTuberkuleza 2000; 4: 17-19.

Oursler KK, Moore RD, Bishai WR, Pope DS 2002 Survival of Patients With Pulmonary TB.
Clininfact DIs 34; 752: 759.

J of Evidence Based Med & Hlthcare, pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 2/Issue 41/Oct. 12, 2015 Page 6938


http://www.who.int/mediacentre/factsheets/fs312/en/index.html

DOI: 10.18410/jebmh/2015/946

ORIGINAL ARTICLE

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

AUTHORS:

Ponce-De-Leon A, Garcia-Garcia MdMde L, Garcia-Sancho MC, Gomez-Perez FJ,
Valdespino-Gomez JL, et al. Tuberculosis and diabetes in southern Mexico. Diabetes Care
2004; 27: 1584-90.

Nichols GP. Diabetes among young TB patients, AM. Rev. Tuberc. 1975; 1016.

Golsha R, Shafiee A, Najafi L, Dashti M, Roshandel G (2009). Pulmonary TB and Some
underline condition. Journal of Clinical and diagnostic research, 3; 1302-1306.

Balde NM, Camera LM, Kake A, Bahsow QY (2006). Prevalence and Clinical Characteristics.
The International Journal of TB and Lung Diseases. 10; 1036-1040.

Parez-Guzman C, Torre-Cruz A, Villarreal-Velrade H, Vargas MH, Progressive Age Related
Changes in Pulmonary tuberculosis Images and the Effect of Diabetes. Am ] of Reap and
Crit Care Med 2000; 162(5): 1738-40.

Bacakoglu F, Basoglu O O, Cok G, Sayiner A, Atres M. Pulmonary tuberculosis in patients
with diabetes mellitus. Respiration 2000; 68: 595-600.

Waben AH et al. Symptology and Chest Roentgenographic Changes of Pulmonary TB among
Diabetics. East African Med ] 1997; 74 (2) 62-4.

Ikezoe J et al, CT appearance of PTB in diabetic and immunocompromisedpathients.
American J of roentgenology 1992; 159, 1175-9.

Restrepo BI, Fisher-Hoch SP, Pino PA, et al., Tuberculosis in poorly controlled type 2
diabetes: altered cytokine expression in peripheral white blood cells, Clin Infect Dis,
2008;47(5): 634-41.

Bashar M, Alcabes P, Rom WN, Condos R, Increased incidence of multidrug-resistant
tuberculosis in diabetic patients on the Bellevue Chest Service, 1987 to 1997, Chest, 2001;
120: 1514-109.

5. Associate Professor, Department of
Pathology, Chhattisgarh Institute of
Medical Sciences, Bilaspur.

6. Demonstrator, Department of
Pathology, Chhattisgarh Institute of
Medical Sciences, Bilaspur.

1. Devpriya Lakra

2. M. K. Minj

3. Rashmi Dewangan
4. S. P. Kujur

5. R.C. Arya

6

A. K. Bhardwaj NAME ADDRESS EMAIL ID OF THE

CORRESPONDING AUTHOR:

PARTICULARS OF CONTRIBUTORS: Dr. M. K. Minj,

1. Associate Professor, Department of
Medicine, Pt. JNMMC.

Associate Professor,

: Department of Pathology,
2. Associate Professor, Department of Chhattisgarh Institute of Medical Sciences,
Pathology, Chhattisgarh Institute of Bilaspur.

Medical Sciences, Bilaspur.

E-mail: mk_minj@yahoo.in
3. Assistant Professor, Department of

Medicine, Pt. JINMMC. Date of Submission: 26/09/2015.
4. Associate Professor, Department of Date of Peer Review: 28/09/2015.

Surgery, Chhattisgarh Institute of Date of Acceptance: 30/09/2015.

Medical Sciences, Bilaspur. Date of Publishing: 07/10/2015.

J of Evidence Based Med & Hlthcare, pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 2/Issue 41/Oct. 12, 2015 Page 6939



