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Introduction

India is one of  the highest tuberculosis (TB) burden countries 
among the eight countries, which contributes to two‑thirds of  
TB cases.[1] As per the World Health Organization (WHO), the 
incidence of  TB has to be reduced to around 4–5% as a part 
of  the end TB strategy.[2] There is a bidirectional relationship 
between diabetes mellitus (DM) and TB as one increases 
the risk of  the other. DM also affects the course of  TB and 
its treatment.[3,4] As per the WHO report, people who are 
immunocompromised are at higher risk of  developing TB and 

diabetes is one such risk factor. DM increases the risk for TB 
threefold, which urges the need for screening of  TB among 
diabetic patients and vice versa.[4‑7] It was also estimated that 
DM is an important risk factor for 15% of  TB cases worldwide, 
and among that 40% of  cases were identified in Asian countries 
like India and China.[8] The proportion of  TB was higher among 
the DM carriers with a value of  13.6% when compared with 
controls.[9]

On the other way, many studies have concluded that glucose 
tolerance is impaired in TB patients. The cause of  glucose 
intolerance in TB patients is infection‑related insulin resistance, 
which leads to hyperglycemia. TB also causes pancreatitis 
which may be evident after the screening of  diabetes in TB 
patients. Diabetes reduces cellular immunity which makes the 
individuals more susceptible to TB. The pharmacokinetics of  
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anti‑TB drugs is also affected by the DM and there are also 
drug interactions like rifampicin inducing the metabolism of  
antidiabetic drugs.[4,10,11]

Drug resistance is another major issue of  concern in treating 
TB and in India, 23% of  the new cases have multidrug‑resistant 
tuberculosis (MDR TB).[12] The chances of  drug resistance in 
DM/TB patients increases because the plasma levels of  the 
anti‑TB drugs are reduced. The drug isoniazid is prone to 
induce diabetes by affecting the Krebs cycle and increasing the 
glucagon secretion.[13] The most commonly treated diseases at 
the community level include diabetes, hypertension, infections 
like TB, etc., Owing to high prevalence at the primary care 
level, it would be desirable and rationale for the primary care 
physicians to know the deleterious effects of  one disease on 
other’s pathogenesis and treatment. There is a high need to 
identify the prevalence and treat the patients presenting with 
both DM and TB and to focus on the morbidity imposed 
by one disease on the other. Thus, the present study aimed 
to study the prevalence of  TB and diabetes comorbidity 
in patients attending secondary healthcare hospitals and to 
identify the influence of  one disease on the other among the 
TBDM patients.

Materials and Methods

This study was conducted in a government hospital to identify 
the prevalence of  TB, TB with diabetes, and antituberculosis 
drug resistance among patients attending the outpatient 
department for chest diseases. The study was conducted 
after obtaining approval from the Indian Council of  Medical 
research and the institutional ethics committee 1/8/2019 
JIP/lEC/20l9/082. The permissions were obtained from 
the department of  chest diseases and the Revised National 
TB Control Program (RNTCP), Government hospital. The 
hospital register was studied in a detailed manner and the data 
wass entered in an excel sheet. The retrospective data of  the 
patients with the diagnosis of  pulmonary TB, extra pulmonary 
TB, newly treated, previously treated, relapse, default, failure, 
and antituberculosis drug resistance, werecollected from the 
register for 3 years from January, 2016 to December, 2018. The 
patient details (basic demographic characteristics), diagnosis, 
treatment history, drug susceptibility results, and comorbidities 
were noted from the records. The difference in the prevalence 
between the years 2016, 2017, and 2018 was also compared. The 
impact of  diabetes on the course of  the disease and treatment 
outcome was assessed.

Parameters measured
● % of  patients with TB (new cases)
●	 % of  patients with TB (previously treated cases)
●	 % of  patients with pulmonary TB
●	 % of  patients with extrapulmonary TB
●	 % of  TB patients with DM
●	 % of  patients with resistance to drug isoniazid or rifampicin
●	 % of  patients with resistance to both isoniazid and rifampicin

●	 % of  patients who discontinued treatment due to the 
comorbidity of  both diseases.

Data analysis
All the data are expressed as percentage. The data are entered 
in the excel sheet and the percentage of  all the parameters is 
calculated. The statistical analysis of  the data was done using 
statistical package for the social sciences (SPSS) software. The 
comparison of  the percentage of  prevalence of  TB and DM 
among the patients between the years was compared using the 
Chi‑square test. A P value < 0.05 was considered statistically 
significant.

Observation and Results

The basic demographic characteristics of  the patient population 
is listed in Table 1. Around 2.5 to 3 % of  the patients were TB 
patients among those who attended the chest diseases department 
[Table 2]. The percentage of  new cases were decreasing every year 
[Table 3]. The prevalence of  diabetes mellitus and tuberculosis 
in all three consecutive years ranged between 8.5‑10.6%.

Discussion

The present study shows that the prevalence of  the DM among 
TB patients is 8.5%, 10.6%, and 8.9% for the years 2016, 2017, 
and 2018, respectively [Figure 1]. Our study results are comparable 
with the study reported by Gil et al. in which the prevalence of  
diabetes among tuberculosis patients in TB endemic countries 
like South Africa, Peru, Romania, and Indonesia was 12.5%.[14] 
The study also reported that patients with dual diseases had 
a higher incidence of  cardiovascular diseases and increased 
morbidity. The prevalence is less when compared with other 
studies reported by Nagar et al. in Bhopal, Mansuri et al. in 
Ahmedabad, and Jiménez‑Corona, et al. in Mexico[15‑17] The 
global prevalence of  diabetes among TB patients is identified to 
be 15.3% from a systematic review of  200 studies and our study 
shows a lesser value compared to that study.[18] The prevalence 
in our study increased to 10.6% in the year 2017 and decreased 
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Figure  1: Difference in the prevalence of DM among TB patients 
in the years 2016, 2017, and  2018: The Chi-square test is used. 
P value = 0.74 P value > 0.05 indicates no significant difference in the 
prevalence among 3 years
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in the subsequent year. The reason for this trend of  rise and fall 
of  prevalence cannot be well explained but there exists a range 
of  8–11% over 3 years and there is no significant difference in 
the prevalence when all 3 years are compared.

In contrast to the literature, most of  the TB patients with diabetes 
were cured and completed the treatment. The percentages of  
the cured patients among DM/TB patients are 52.6%, 80.9%, 

and 56.25% in the years 2016, 2017, and 2018, respectively. 
A systematic review of  59 studies conducted in the Middle 
East showed that there is no or little difference in the clinical 
presentation between DM/TB and nondiabetic TB patients 
whereas the microbiological response to drugs is delayed in 
DM/TB patients.[19] However, the result of  the present study 
differs from the concept as more than 50% of  patients are cured. 
Our study indicates that diabetes did not have much impact 
on the cure following anti‑TB treatment since more than 50% 
had attained cure. The other valid point is that since the data is 
analyzed from the hospital register, certain information about 
the time of  diagnosis of  diabetes, the drugs used for diabetic 
treatment, the severity of  diabetes, the impact of  diabetes on 
tuberculosis is lacking and so there is a difficulty to explain 
completely.

Our study shows that the number of  deaths among diabetes 
and TB patients is two out of  19 and one out of  16 in the 
years 2016 and 2018, respectively. The cause of  death is not 
mentioned in the register and this is one limitation of  the study. 
The mortality due to diabetes among tuberculosis patients 
is also not established in the study conducted in Mexico by 
Jimenez‑Corona et al.[20]

In the year 2017, out of  five patients with isoniazid and 
rifampicin resistance, three patients were diabetic. In the 
other 2 years, there is no association of  drug resistance with 
diabetes [Table 4]. The risk of  rifampicin resistance is increased 
threefold when there is diabetes comorbidity.[21] The role of  
drug resistance due to diabetes is not much appreciated in the 
present study.

Table 1: Basic demographic characteristics of the patient 
population

2016 2017 2018
Age

<20 36 21 24
20‑40 80 73 67
41‑60 89 84 66
61‑80 18 20 21
>80 0 0 1

Sex
Male 135 127 112
Female 88 71 67

Total 223 198 182

Table 2: Prevalence of TB among the patients attending 
the hospital in the years 2016, 2017, and 2018

2016 2017 2018
Total number of  patient who attended 
chest diseases department

7519 7911 6054

Total TB cases 223 198 182
Prevalence of  TB among the population 
who attend the chest diseases department.

2.96% 2.50% 3%

Table 3: Comparison of the percentages of various parameters between the years 2016, 2017, and 2018
Parameter 2016 2017 2018
Number of  new cases (% of  new cases) 196 (87.90%) 178 (89.90%) 154 86.00%)
Number of  previously treated (% of  previously treated) 27 (12.10%) 20 (10.10%) 25 (14.00%)
Number of  pulmonary TB (% of  pulmonary TB) 159 (71.30%) 139 (70.20%) 128 (71.50%)
Number of  extra pulmonary TB (% of  extra pulmonary TB) 64 (28.70%) 59 (29.80%) 51 (28.50%)
Number of  TB patients with DM (% of  TB patients with DM) 19 (8.50%) 21 (10.60%) 16 (8.90%)
Number of  patients with H or R resistance (% of  resistance to H or R) 4 (1.80%) 5 (2.50%) 1 (0.55%)
% of  resistance to H and R 4 (1.80%) 1 (0.50%) 4 (2.20%)
% of  patients who discontinued treatment due to the comorbidity of  both diseases 1 (0.4%) ‑ ‑

Table 4: Prevalence of DM among TB patients
2016 2017 2018

Number of  cases of  DM + TB 19 (100%) 21 (100%) 16 (100%)
% of  cases of  DM and TB 8.5% 10.6% 8.9%
Distribution of  DM + TB cases

Cured 10 (52.6%) 17 (80.9%) (including 2 resistance cases) 9 (56.25%)
Default 1 (5.26%) ‑ ‑
Failure 1 (5.26%) 1 3 (18.7%)
Resistance ‑ 3 ‑
Death 2 (10.5%) ‑ 1
Completed the treatment 5 (26.3%) 2 (9.5%) 3 (18.7%)
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The prevalence of  TB among the patients attending the chest 
diseases department is 2.9%, 2.5%, and 3% for the years 2016, 
2017, and 2018, respectively. The number of  TB cases (both 
new cases and previously treated) is decreasing year by year with 
values of  223, 198, and 182 in the years 2016, 2017, and 2018, 
respectively. Males were mostly affected compared to females 
[Table 1]. The new cases and the pulmonary cases are higher 
in number compared to the previously treated and the extra 
pulmonary cases, respectively.

It is a known fact that diabetes contributes to the risk of  
TB mortality and morbidity through many mechanisms 
such asprogression from latent TB to active TB, late sputum 
conversion during treatment, treatment failure, etc., The 
major proposed mechanism for the deterioration is diabetic 
immunopathy with fewer levels of  IL‑10, an anti‑inflammatory 
cytokine in TBDM patients.[22,23]

Strength
The study compares the prevalence of  TB, TB, and DM over 
three subsequent years, which gives an idea about the trend in 
the prevalence of  both diseases.

Limitation
The retrospective data from the hospital register is used for analysis 
and certain information such as the history, lab investigations, and 
the disease status could not be identified. The reason for the death 
of  the patients could not be identified in this study.

Conclusion

The prevalence of  TB among the patients attending the chest 
diseases department is 2.9%, 2.5%, and 3% for the years 2016, 
2017, and 2018, respectively. In the present study, we found that 
the prevalence of  DM among TB patients over 3 years ranged 
between 8.5–11% and it is less when compared with many 
other studies. There was a decrease in the total number of  TB 
cases every year but there was an increase in the percentage of  
new cases every year. The increased efforts in screening and 
treatment of  both diseases can further reduce the prevalence 
in a community and good knowledge about the bidirectional 
relationship between the communicable and noncommunicable 
diseases can encourage the physicians at the primary care level 
to manage both efficiently.
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