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INTRODUCTION 

The association between Diabetes Mellitus and TB has 

been recognised for centuries. As a consequences of 

urbanization as well as social and economic development 

there has been a rapidly growing epidemic of DM. India 

has second largest number of diabetic people in the world 

around 66 million cases. The global increase in type  2 

DM is recognized re-emerging risk and challenge to TB 

control in India. The risk of acquiring TB in a patient 

with DM is 4.8% as compared to 0.8 % in general 

population.1-3 The relative risk of developing pulmonary 

TB is 3.5 times higher in DM patients as compared to non 

diabetic.4 India Tuberculosis-Diabetes Study Group 

screened patients with DM for TB, 254 patients out of 

7218 were TB positive, 46% were sputum positive.5 

Diabetics with uncontrolled sugar levels and requiring 

more than 40 units insulin per day are more prone to 

develop TB. Basher et al study shown that multidrug 

resistant TB was more common in patients with DM 

(36% vs 10%) as compared to those without DM.6 DM 

patients have also been found to have a higher baseline 
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ABSTRACT 

 

Background: The global increase in type 2 DM is recognized re-emerging risk and challenge to TB control in India. 

TB-T2D association is again at the frontline of risk factors for TB, with an estimated worldwide population 

attributable fraction of 34.5%. T2D not only increases TB risk 3-fold, but also TB treatment failure including death. 

And prognosis of diabetic tuberculosis patients as compared to non diabetic ones is poorer.  

Methods: An comparative analytical study was done in  microbiologically confirmed 50 diabetic and 50 non diabetic 

TB patients  registered in RNTCP OPD of tertiary healthcare hospital who were followed up for 3 months. 

Results: In our study we found that elderly (above 65 age group) male diabetic patients were affected more with 

tuberculosis as compared to young patients and data was statistically significant. Extrapulmonary involvement was 

seen more in diabetic patients as compared to non diabetic patients. Radiologically diabetic tuberculosis patient 

showed predominantly lower lobe of lung involvement as oppose to non diabetic tuberculosis patients who showed 

upper lobe of lung involvement and data was statistically significant. Outcomes like Multidrug Resistance and 

prolonged sputum positivity after intensive phase treatment was seen more with diabetic tuberculosis patients but this 

was not statistically significant.  

Conclusions: Early screening of TB patients for DM and vice versa and early initiation of treatment will prevent 

unfavourable outcomes of these patients.  
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mycobacteria burden ,longer time for sputum conversion 

and higher treatment failure and relapse rate. 

Objective of the current study was to compare clinical 

profile of diabetic tuberculosis patients with non diabetic 

tuberculosis patients of outpatient department of tertiary 

healthcare centre.  

METHODS 

This was an observational analytical study conducted at 

CPR Hospital, Kolhapur, Maharashtra for 3 months from 

1st January 2024 to 31st March 2024. Total 100 

tuberculosis patients were included. The sampling was 

done by simple random sampling method. 

Inclusion criteria 

Study included 100 microbiologically confirmed 

pulmonary or extrapulmonary tuberculosis patients 

registered under RNTCP, out of which 50 with known 

case or newly diagnosed cases of diabetes screened 

during OPD visit and 50 non diabetic tuberculosis 

patients and age above 18 years were included. 

Exclusion criteria 

Persons not willing to participate in the study were 

excluded. 

Study tool 

History taking from patients and further follow up on opd 

basis. Blood sugar levels (cut off for random blood sugar 

level is 140 mg/dl, further diagnosis of diabetes mellitus 

confirmed with fasting, post prandial blood sugar levels 

and serum hb1ac using ADA criteria). Sputum AFB & 

CBNAAT studies and line probe assays for MDR 

detection. Chest x-ray. 

Statistical analysis 

The analysis was performed by IBM SPSS version 20. 

Chi-square test and for smaller frequencies fishers exact 

test of statistical analysis is used. 

RESULTS 

As shown in Figure 1, occurrence of tuberculosis was 

more common in male patients as compared to females in 

both diabetic and non diabetic groups in our study. 

Around 46% of diabetic tuberculosis patients were 

elderly (above 65 age group). Elderly diabetic patients 

are more affected with tuberculosis as compared to young 

patients and data was statistically significant as shown in 

Figure 2. 

 

Figure 1: Gender-wise distribution. 

 

Figure 2: Age-wise distribution. 

Extrapulmonary involvement was seen more in diabetic 

patients as compared to non diabetic patients. 20% in 

diabetic and 10 % in non diabetic population shown in 

Figure 3. 

 

Figure 3: Pulmonary vs extrapulmonary involvement. 

 

Figure 4: Lobar involvement in diabetic TB patient. 
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Diabetic tuberculosis patient showed predominantly 

lower lobe of lung involvement of tuberculosis lesion as 

oppose to non diabetic tuberculosis patients who showed 

upper lobe of lung involvement and data was statistically 

significant shown in Figure 4, 5 and 6. 

 

Figure 5: Lobar involvement in non diabetic TB 

patient. 

Multidrug resistance and prolonged sputum positivity 

after intensive phase treatment was seen more with 

diabetic tuberculosis patients but this was not statistically 

significant (Table 1).  

This Table 2 summarized results of this study along with 

the percentage occurrence of individual variable in 

diabetic and  non diabetic TB patients along with the p 

value. 

 

Figure 6: Chest x-ray of diabetic and non diabetic 

patient. 

Table 1: MDR TB and prolonged IP treatment. 

Clinical profile 
Diabetic TB 

patients 

Non diabetic 

TB patients 

Multidrug resistant 

TB 
5 2 

Prolonged intensive 

phase treatment 
10  3 

Table 2: Summary of results of study. 

Clinical profile (No .of pts) Diabetic TB patients (%) Non diabetic TB patients (%) P value 

Gender distribution    

Males 33 (66) 29 (58) 
0.5368 

Females 17 (34) 21(42) 

Age-wise distribution       

Above 65 yrs 23 (46) 8 (16) 
0.0012 

Below 65 yrs 27 (54) 42 (84) 

Extrapulmonary involvement 10 (20) 5 (10) 0.1614 

Pulmonary     

Upper lobe involvement 19 (38) 40 (80) 
0.0001 

Lower lobe involvement 31 (62) 10 (20) 

Multidrug Resistant TB 5 (10) 2 (4) 0.4360 

Prolonged intensive  phase treatment 10 (20) 3 (6) 0.0713 

 

DISCUSSION 

Hyperglycemia has indirect effect on macrophage, 

lymphocytes, chemotaxis, phagocytosis and antigen 

presentation in response to mycobacterial infection. 

Interferon-alpha production by T cells, growth and 

function of T cells are adversely affected by DM. 

Thickened alveolar epithelium and pulmonary basal 

lamina, altered diffusion of lungs and lung volume along 

with reduced elastic recoil of lungs are known to  

increase susceptibility of TB in DM patients. Non 

enzymatic glycosylation of tissue proteins and alteration 

in connective tissue in lungs in DM is thought to be the 

pathogenetic mechanism in increased susceptibility in 

these patients. Autonomic neuropathy causing changes in 

the basal airway tone leading to reduced bronchial 

activity and dilated bronchus also increase the 

susceptibility to TB.7 

As explanations for male-bias in TB (i.e., excess TB 

cases among men), many propose that men have greater 

susceptibility to infection or more frequent opportunities 

for exposure. A number of factors have been put forward 

as mechanisms for heightened susceptibility in men. In 

most countries, men smoke more cigarettes than women, 

and per capita smoking rates explain roughly one-third of 

the variation in country-level male-bias in case reports, 

perhaps due to toxic lung injury and reduced immune cell 

function leaving them more susceptible to infection. 

Alcohol use is also identified as a risk factor for TB 

disease as it may have immunosuppressive effects. These 
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behavioral factors and other hormonal and physiological 

factors likely play a role in determining sex-specific 

susceptibility to MTB. As mentioned in study done as 

Association between tuberculosis in men and social 

network structure in Kampala, Uganda at Miller et al, in 

our study we found that in both diabetic and non diabetic 

patients males were affected more with tuberculosis as 

compared to females ( 66% & 58% vs 34% & 42%).8 

Table 3: Effects of hyperglycemia on immunity. 

Hyperglycemia 

Effect on macrophage 

and lymphocytes 

function 

Autonomic neuropathy leading to 

alteration in basal airway tone and  

dilated bronchus  

Defective T cell 

function 

Non enzymatic glycosylation 

of tissue proteins and alteration 

in connective tissue of lungs    

 

It has long been recognised that older people are 

vulnerable to develop tuberculosis. Tuberculosis among 

older adults will pose major challenges to global 

tuberculosis control in the future. Tuberculosis treatment 

outcomes in older adults are often poorer due to delayed 

diagnosis, increased rates of drug-related adverse events, 

frequent co-morbidity and overarching poverty. Targeted 

efforts to improve case detection and treatment outcomes 

in this population are needed to achieve global 

tuberculosis targets. In our study, elderly diabetic patients 

were more affected with tuberculosis as compared to 

young patients. The data was statistically significant (p 

value <0.05) and it was comparable with the study done 

in Negin et al.9 

As studied in Magee et al, nearly 15% of global TB cases 

are extrapulmonary tuberculosis (EPTB) cases.10 EPTB 

presents challenges to TB control because it is harder to 

diagnose and certain forms are associated with worse 

outcomes. Incidence of EPTB occurs more commonly in 

persons with impaired innate immunity, renal disease, 

and HIV. Certain EPTB sites, including more severe sites 

such as central nervous system (CNS), are associated 

with HIV and lower CD4 cell count. Although immune 

deficiency also occurs with diabetes, little is known about 

the epidemiological or clinical relationship between 

diabetes and EPTB. Patients with diabetes are at 

increased risk of infections, including soft-tissue 

infections (S. aureus, Candidia albicans), group B 

streptococcus and genitourinary infections 

(Enterobacteriaceae). The immune mechanisms that place 

in patients with diabetes at increased risk of infections, 

including TB, may also increase the risk of EPTB. In our 

study we found that extrapulmonary involvement of 

tuberculosis was 10% more in diabetic population as 

compared to non diabetic tuberculosis patients. 

Radiologically lower lung field involvement is more 

common in diabetic as compared to those without DM in 

whom upper lung involvement is more common and data 

was stiatistically significant (p-value <0.05) in our study. 

It is thought to be due to oxygen variability in lower lobe 

and this is comparable with study done in Singh et al.11 

Multilobar disease with multiple cavities is also more 

common in patients with DM with TB . 

Study done in diabetes mellitus and tuberculosis 

treatment outcomes at Mave et al, have shown that TB 

patients with DM have unfavourable outcomes like MDR 

TB, increased mortality rates, prolonged treatment 

duration.12 A early screening of TB patients for DM and 

vice versa will prevent unfavourable outcomes of these 

patients. In our study, MDR TB was seen in 10% of 

diabetic TB population vs 4% in non diabetic patients and 

prolonged intensive phase treatment seen in 20% of 

diabetic TB patients vs 6 % of non diabetic TB patients. 

Screening of diabetics for four symptom complex of 

tuberculosis screening i.e. cough of any   duration, fever, 

weight loss, night sweats should be done. It is included in 

NPCDCS guidelines for prevention and early diagnosis 

of TB in DM patients. 

This study has some limitations. It is important to note 

that these observations are based on small sample size 

and may not be generalised to large population. 

CONCLUSION 

With our study we would like to conclude that diabetic 

tuberculosis patients have less favourable clinical 

outcome as compared to non diabetic patients. Elderly 

male diabetics are at higher risk of developing 

tuberculosis. Extrapulmonary involvement and 

radiologically lower lung involvement was more common 

in diabetic tuberculosis patients as compared to non 

diabetic tuberculosis patients. 

MDR TB and prolonged sputum positivity in intensive 

phase of TB treatment is seen more commonly with 

diabetic tuberculosis patients as compared to non diabetic 

patients. Hyperglycemia in DM patients increases 

susceptibility for developing tuberculosis by altering 

patients immunological response to mycobacterium and 

hence sugar control is of utmost important. Early 

screening of TB patients for DM and vice versa and early 

initiation of  treatment for controlling progression of both 

of the diseases will prevent unfavourable outcomes of 

these patients. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=MAGEE%20MJ%5BAuthor%5D


Chikhalikar P et al. Int J Res Med Sci. 2024 Jun;12(6):1964-1968 

                                              International Journal of Research in Medical Sciences | June 2024 | Vol 12 | Issue 6    Page 1968 

ACKNOWLEDGEMENTS 

Authors would like to thank all the teaching and non 

teaching staff of department of medicine in RCSM GMC 

and CPR Hospital, Kolhapur for supporting this research. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Restrepo BI. Diabetes and Tuberculosis. Microbiol 

Spectr. 2016;4(6):10. 

2. Restrepo BI, Scordo JM, Aguillón-Durán GP, Ayala 

D, Quirino-Cerrillo AP, Loera-Salazar R, et al. 

Differential role of type 2 diabetes as a risk factor 

for tuberculosis in the elderly versus younger adults. 

Pathogens. 2022;11(12):1551. 

3. Tatar D, Senol G, Alptekin S, Karakurum C, Aydin 

M, Coskunol I. Tuberculosis in diabetics: features in 

an endemic area. Japan J Infect Dis. 

2009;62(6):423-7. 

4. Kim SJ, Hong YP, Lew WJ, Yang SC, Lee EG 

.Incidence of pulmonary tuberculosis among 

diabetic. Tuber Lung Dis. 1995;76:529-33. 

5. India Tuberculosis-Diabetes Study Group. 

Screening of patients with tuberculosis for diabetes 

mellitus in India. Trop Med Int Health. 

2013;18(5):636-45. 

6. 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;120:1514-9. 

7. Cheng P, Wang L, Gong W. Cellular immunity of 

patients with tuberculosis combined with diabetes. J 

Immunol Res. 2022;2022:6837745.  

8. Miller PB, Zalwango S, Galiwango R, Kakaire R, 

Sekandi J, Steinbaum L, et al. Association between 

tuberculosis in men and social network structure in 

Kampala, Uganda. BMC Infect Dis. 2021;21:1-9.  

9. Negin J, Abimbola S, Marais BJ. Tuberculosis 

among older adults–time to take notice. Int J Infect 

Dis. 2015;32:135-7.  

10. Magee MJ, Foote M, Ray SM, Gandhi NR, 

Kempker RR. Diabetes mellitus and extrapulmonary 

tuberculosis: site distribution and risk of mortality. 

Epidemiol Infect. 2016;144(10):2209-16.  

11. Singh A. Radiographic findings in tuberculous 

diabetic patients. Lung India. 2011;28(1):71.  

12. Mave V, Gaikwad S, Barthwal M, Chandanwale A, 

Lokhande R, Kadam D, Dharmshale S, et al. 

Diabetes Mellitus and Tuberculosis Treatment 

Outcomes in Pune, India. Open Forum Infect Dis. 

2021;8(4):ofab097.  

13. Stevenson CR, Foroushi NG, Roglic G, Williams 

BG, Lauer JA, Dye C, et al. Diabetes and  

tuberculosis the impact ofdiabetes epidemic on 

tuberculosis incidence. BMC Publ Heal. 

2007;7:234. 

14. Boutayeb A. The double burden of communicable 

and non-communicable diseases in developing 

countries. Trans R Soc Trop Med Hyg. 

2006;10(3):191-9. 

15. Singla R, Khan N. Does diabetes predispose to the 

development of multidrug resistant tuberculosis. 

Chest. 2003;123(1):308-9. 

16. Marais RM. Diabetes mellitus in black and coloured 

tuberculosis patients. S Afr Med J. 

1980;57(13):483-4. 

17. Ikezoe J, Takeuchi N, Johkoh T, Kohno N, 

Tomiyama N, Kozuka T, et al. CT appearance of 

pulmonary tuberculosis in diabetic and 

immunocompromised patients: comparison with 

patients who had no underlying disease. AJR Am J 

Roentgenol. 1992;159(6):1175-9. 

18. Morris JT, Seaworth BJ, McAllister CK. Pulmonary 

tuberculosis in diabetics. Chest. 1992;102(3):539-

41.  

19. Bacakoglu F, Basoglu OK, Cok G, Sayiner A, Ates 

M. Pulmonary tuberculosis in patients with diabetes 

mellitus. Respiration. 2001;68(6):595-600.  

20. Perez-Guzman C, Torres-Cruz A, Villarreal-Velarde 

H, Salazar- Lezama MA, Vargas MH. Atypical 

radiological images of pulmonary tuberculosis in 

192 diabetic patients: a comparative study. Int J 

Tuberc Lung Dis. 2001;5(6):455-61. 

21. Weaver RA. Unusual radiographic presentation of 

pulmonary tuberculosis in diabetic patients. Am Rev 

Respir Dis. 1974;109(1):162-3.  

 

 
 

 

 

 

 

 

 

 

 

 

Cite this article as: Chikhalikar P, Bansode MV, 

Paritekar A, Bafna V. A comparative study of 

clinical profile of diabetic tuberculosis patients with 

non diabetic tuberculosis patients of outpatient 

department of tertiary healthcare centre. Int J Res 

Med Sci 2024;12:1964-8. 


