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Correlation Between Type 2 Diabetes Mellitus and Pulmonary
Tuberculosis at Atma Jaya Hospital
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!Departement of Internal Medicine, Faculty of Medicine and Health Sciences,
Universitas Katolik Indonesia Atma Jaya, Jakarta
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Abstract

Background: Diabetes Mellitus (DM) is considered one of the factors that increase the risk of pulmonary tuberculosis (TB). Tuberculosis in
Indonesia is severe and ranked second in the world after India. Previous studies suggested that DM increased the risk of developing pulmonary
TB by 2-5 times. This study was conducted to determine the effect of type 2 DM on the incidence of pulmonary TB at Atma Jaya Hospital.
Methods: This was a case-control study conducted at Atma Jaya Hospital from December 2016 to April 2017 using medical records. Data were
further processed by pairing gender and age between case and control groups. A total of 121 samples were obtained and tested using McNemar
paired correlation non-parametric analysis.

Results: The incidence of pulmonary TB was higher in men than women with a ratio of 2.1:1 and within the productive age range of 27-46
years. The percentage of type 2 DM in pulmonary TB cases was 70% (35 samples) compared to 30% (15 samples) without DM with a total of
50 samples in the case group. The percentage of type 2 DM in the control group without pulmonary TB was 46.5% (33 samples) compared to
53.5% (38 samples) without DM with a total of 71 samples in the control group. Based on the statistical analysis, the P=0.013 and the OR (odds
ratio) was 2.20.

Conclusion: There was a significant correlation between type 2 DM and the incidence of pulmonary TB in Atma Jaya Hospital with the risk of
pulmonary TB 2.20 times higher than those without type 2 DM. (J Respirol Indones 2021; 41(3): 170-3)

Keyword: type 2 diabetes mellitus; pulmonary tuberculosis

Pengaruh Diabetes Mellitus Tipe 2 terhadap Kejadian Tuberkulosis
Paru di Rumah Sakit Atma Jaya

Abstrak

Latar Belakang: Diabetes mellitus (DM) merupakan salah satu faktor risiko terjadinya tuberkulosis (TB) paru. Angka kejadian TB paru pada
tahun 2019 di Indonesia berada di posisi kedua setelah India. Angka kejadian TB paru di Indonesia berada di posisi keempat setelah India,
Cina dan Afrika Selatan. Berdasarkan penelitian yang ada, DM meningkatkan risiko terjadinya TB paru sebesar 2-5 kali. Kondisi DM
memberikan dampak manifestasi TB yang lebih buruk. Penelitian ini dilaksanakan dilakukan untuk mengetahui pengaruh DM tipe 2 terhadap
kejadian TB paru di RS Atma Jaya.

Metode: Penelitian ini menggunakan studi kasus kontrol yang dilakukan di Rumah Sakit Atma Jaya pada Desember 2016 sampai April 2017
menggunakan data rekam medik. Dilakukan pairing jenis kelamin dan usia antara kelompok kasus dengan kontrol. Jumlah sampel yang
diperoleh121 pasien dan diuji menggunakan uji analisis non parametrik korelasi berpasangan McNemar.

Hasil: Tuberkulosis paru lebih sering terjadi pada laki-laki dengan perbandingan 2,1:1 dan pada rentang usia produktif, yaitu 27—46 tahun.
Persentase DM tipe 2 pada kasus TB paru didapatkan sebesar 70% (35 sampel) dibandingkan 30% (15 sampel) yang tidak DM dengan total
kasus sebanyak 50 sampel. Persentase DM tipe 2 pada kontrol yang tidak menderita TB paru sebesar 46,5% (33 sampel) dibandingkan 53,5%
(38 sampel) yang tidak DM dengan total kontrol sebanyak 71. Berdasarkan hasil analisis statistik didapatkan nilai P=0,013 dan OR (odds ratio)
sebesar 2,20.

Kesimpulan: Terdapat hubungan bermakna antara DM tipe 2 dan kejadian TB paru di RS Atma Jaya dengan risiko TB paru 2,20 kali lebih
tinggi dibandingkan yang tidak menderita DM tipe 2. (J Respirol Indones 2021; 41(3): 170-3)

Kata kunci: diabetes mellitus tipe 2; tuberkulosis paru
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Email: mario.steffanus@atmajaya.ac.id
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INTRODUCTION

Tuberculosis (TB) is an infectious disease that
affects one-third of the population worldwide.
Estimated every year, the death rate due to
Mycobacterium tuberculosis (MTB) reaches two
million people. In 2019, eight countries account for
two-thirds of the total cases of TB, with India leading
the count, followed by Indonesia, China, Philippines,
Pakistan, Nigeria, Bangladesh and South Africa.!

Diabetes Mellitus (DM) is one of the risk factors
for developing TB. Diabetes Mellitus is a group of
metabolic diseases with a characteristic of
hyperglycemia.? Patients of this chronic disease
increased from 108 million people in 1980 to 422
million people in 2014.3

In Indonesia, based on Basic Health Research
2018 (Riskesdas 2018), the prevalence of Diabetes
Mellitus (DM) among population >15-year-olds
increased from 6.9% in 2013 to 10.9% in 2018.*
Subjects with DM were more susceptible to infection
than those without DM. This was due to a defect in
immunity that resulted in susceptibility to infection.®
Patients with DM have a higher risk of active TB than
those without DM by 3.11 times.®

As DM interferes with the patient's immunity, it
becomes a risk factor for infections such as TB.>"# In
DM, there is an increase in blood glucose or
hyperglycemia which causes the impaired function of
neutrophils and monocyte so that chemotactic,
phagocytosis and bacterial killing ability are
attenuated. This reduced function of monocytes and
chemotactic were not improved by insulin
administration. Diabetes is associated with
decreased cellular immunity, especially cytokine T-
helper (Thl), which leads the subject to be more
prone to developing TB.58°

Several epidemiological studies had explained
the correlation between DM and TB. Data from WHO
showed that DM escalated the risk of TB infection
three times greater than the normal population.5©
There is no precise data in Indonesia, therefore, this
study aimed to determine the correlation of DM and
pulmonary TB, mainly in Atma Jaya Hospital.

J Respir Indo Vol. 41 No. 3 Juli 2021

METHOD

This study was conducted from December
2016 to April 2017 at Atma Jaya Hospital Jakarta
using an analytical design with a case-control
approach, retrospectively. A total of 121 study
samples were obtained using medical record data.
The control group was paired to the case group on
age and gender. The inclusion criteria were samples
more than or equal to 17 years old with or without
pulmonary TB. Exclusion criteria were subjects with
malnutrition status, HIV, malignancy, chronic kidney
disease, using immunosuppressant drugs, history of
alcohol consumption or smoking habits.

Data analysis was carried out univariately
looking at the distribution of the essential
characteristics of the study and bivariate samples to
obtain the importance and magnitude of the
correlation between type 2 DM and the incidence of
pulmonary TB. The analysis of the meaning and
magnitude of the correlation between variables was
performed using the McNemar test, while the
relationship between risk factors and influence
factors was observed through the value of odds ratio
(OR). The P-value used in this study was 0.05 with a
confidence interval (Cl) of 95%.

RESULT

Our study obtained 121 medical record data
consisting of 50 cases of pulmonary TB and 71
controls without pulmonary TB. Table 1 describes the
characteristics of the subjects.

Table 1. Characteristics of the subjects

Pulmonary TB

Characteristic

Positive Negative
Gender Male 34 45
Female 16 26
Age 17-26 8 12
27-36 14 17
37-46 14 24
47-56 4 7
57-66 7 7
67-76 3 4

In table 2, the statistical analysis of the
correlation between type 2 DM and pulmonary TB
obtained P=0.013. These results showed a significant
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correlation between type 2 DM and pulmonary TB
among patients at Atma Jaya Hospital. The study
results achieved OR of 2.20, which means patients
with type 2 DM have 2.2 times higher risk of
developing pulmonary TB.

Table 2 Correlation between type 2 DM and pulmonary TB

Characteristic Pulmonary TB Total P OR
Yes No
Type Yes 35 33 68
2DM  No 15 38 53 0013 220
Total 50 71 121
DISCUSSION

Out of 50 cases of pulmonary TB, there were
35 people (70%) with a history of type 2 DM. This
result was similar to a study from Balakrishnan in
India which stated that among 552 pulmonary TB
patients, type 2 DM was observed in 243 patients
(44%).t In addition to the correlation of pulmonary TB
incidence and history of type 2 DM, according to a
meta-analysis conducted by Jeon and Murray, type 2
DM was at risk of pulmonary TB with OR=3.11.°

Our study stated comparison of pulmonary TB
cases in male and female by a ratio of 2.1:1. This
result was supported by a study from Harianto
conducted at Atma Jaya Hospital, which also
acquired that TB patients were more common in
men.? A study from Alisjahbana et al. in Indonesia,
pointed out that men were more easily infected with
MTB than women.*® In addition, TB notification data
worldwide in 2012 determined the comparison of TB
occurrences between men and women was 1.9:1.19.
These were in line with WHO that showed more men
than women in Asia were diagnosed with TB at a ratio
of 3:1. The incidence among adult men is more
prevalent which accounted 56% of all cases in 2019
compared with 32% of cases in adult women and
12% in children.©

Pulmonary TB in our study occurred at the age
of 27-46 years as many as more than half the case
group, (28 patients). This result corresponded with a
study from Dotulong et al. in Sulawesi, where TB was
found in the productive age group (25-54 years).'* In
addition, Dobler et al. stated that DM and TB
correlation were more common in the population
under 40 years than those above.® In the literature,
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it was mentioned that in industrialized or developed
countries, 80% of TB was observed in the age group
above 50 years, whilst in developing countries, 75%
of TB was inspected in the age group below 50
years.1® In accordance to Begum and Chan-Yeung,
the productive age group was more at risk of infection
due to the work environment, such as physical or
mental stress factors due to workloads which could
trigger a decrement of the immune system.*":18

The McNemar test showed a significant
correlation between type 2 DM and pulmonary TB
with P=0.013 and OR=2.20. This data was similar to
a study conducted by Alisjahbana et al. in
Indonesia.'® Patients with pulmonary TB were more
likely to have a history of type 2 DM than non-TB. The
prevalence of such infectious diseases was 2-5 times
higher in patients with DM than in non-DM controls.
According to Cahyadi et al. DM was the most
common risk factor in culture-confirmed TB
patients.*®

This study obtained OR 2.20, which means
patients with type 2 DM were more susceptible to
pulmonary TB as much as two times than those non-
DM. This OR was slightly lower than in previous
studies. A meta-analysis conducted by Jeon and
Murray found that DM increased the risk of TB
infection by 3.11 times compared to those without
DM.® In a longitudinal study conducted by Dooley and
Chaisson for 3 years in Korea, DM was 3 times more
likely to develop pulmonary TB infection.’

CONCLUSION

Patients with type 2 DM had 2.2 times higher
risk of developing pulmonary TB infection compared
to those without DM.
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