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ABSTRAK 

 

Background & Aims: Tuberculosis (TB) is a health problem. Based on the WHO report in 2016, 

Indonesia is a developing country with the second largest TB case. One risk factor for pulmonary 

tuberculosis is having a history of diabetes mellitus disease. The aim of this research is to examine 

the differences the value of BTA sputum between pulmonary TB patients with diabetes mellitus and 

pulmonary TB patients non-diabetes mellitus. 

Methods: This research is descriptive analytic with comparative study. This study uses secondary 

data in Islamic Jemursari Surabaya Hospital period January - December 2017. The results will be 

processed using descriptive analysis and Mann-Whitney test with SPSS 25.00 for windows. 

Results: This research obtained 68 samples consisting of 34 the pulmonary TB non-diabetes 

mellitus and 34 pulmonary TB with diabetes mellitus. In pulmonary TB patients non-diabetes 

mellitus most have negative BTA sputum values, while pulmonary TB with diabetes mellitus is 

positive (+1), so there are differences in the value of BTA sputum with a significance value 0.001 

(<0.05). 

Conclusion: There is a difference in the value of BTA sputum between pulmonary TB patients with 

diabetes mellitus and pulmonary TB patients non-diabetes mellitus. It caused in patients with 

diabetes mellitus have immunological abnormalities, especially IFN-γ and pulmonary physiological 

disorder. 
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Introduction 

Tuberculosis (TB) is an infectious 

disease caused by mycobacterium 

tuberculosis which mainly attacks the 

pulmonary parenchyma (Amin and Bahar, 

2014). Tuberculosis is still a major problem 

in global health and one of the most common 

causes of death in the world. Based on the 

global tuberculosis report in 2016 there were 

around 10.4 million people suffering from TB 

disease 1.3 million of them died, and 0.8 

million of them had diabetes. Indonesia is the 

second endemic country of TB (WHO, 2017). 

Some risk factors for TB are 

immunocompromised factors, that is diabetes 

mellitus (DM). The condition of DM can 

increase five times the risk of being infected 

with TB (Widyasari et al., 2012). 

Diabetes Mellitus (DM) also a 

global health problem, recorded in 2017 

diabetes mellitus in the world reached 425 

million and it is estimated that in 2045 there 

will be an increase of 629 million. Indonesia 

occupies number 6 as the most country with 

10.3 million people with diabetics (IDF, 

2017). The increasing number of DM 

patients, so it will increase role of DM in the 

incidence of pulmonary TB, especially in TB 

endemic countries such as Indonesia. 
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Diagnosing pulmonary TB beside 

seeing the clinical manifestations in the form 

of cardinal sign, other examination need to be 

carried out such as examination of 

microscopic BTA sputum or x-rays (PDPI, 

2011). Source of transmission pulmonary TB 

is pulmonary TB patients who have positive 

(+) smear results that are transmitted in 

droplet infection. A person who diagnosed 

with TB with a positive (+) smear status, can 

transmit approximately 10-15 people each 

year (Adiatama, 2013). 

From above, researchers are 

interested in conducting a study on 

"Comparison of the Value of Microscopic 

BTA Sputum Between pulmonary TB 

patients without DM and pulmonary TB 

patients with DM at Islamic Jemursari 

Surabaya Hospital in the January-December 

2017". 

 

Methods 

Study Design and Patient Population 

This study is a retrospective case 

control study conducted at Department of 

Pulmonary of Islamic Jemursari Hospital of 

Surabaya from January to December 2017. 

The population of this study were all 

tuberculosis patients with the criteria 

inclusion of this study is were pulmonary TB 

patients with or without diabetes mellitus, 

carry out bacteriological examination of BTA 

sputum at the beginning of the month (0), age 

≥ 15 years-old and outpatient. The sample of 

this research amounted to 68 taken by 

purposive sampling and consisting of 34 the 

pulmonary TB non-diabetes mellitus and 34 

pulmonary TB with diabetes mellitus.  

Statistical Analysis 

We compared finding among TB 

patients with DM those without DM. 

Statistical analysis using SPSS version 25. 

Quantitative variables are reported as 

amounts (%). The Mann-Whitney test was 

used to compare 2 groups of samples with 

ordinal scale variables. The significance level 

used is 95% with a significance value of 5%. 

We assigned statistical significance as P 

value < 0.05. 

Results 

Characteristics of Pulmonary tuberculosis  

 

The majority of pulmonary TB 

patients without DM and pulmonary TB 

patients with DM who were respondents in 

this study were mostly men (58.8% and 

70.6%) compared to woman (42.2% and 

29.4%). 

Pulmonary TB patients without DM 

who were respondents in this study mostly 

(32.4%) were included in the 35-44 year age 

category. Then patients with pulmonary TB 

with DM who were respondents in this study 

mostly (41.2%) were included in the 45-54 

year age category. The overall descriptive 

characteristic of the study population is 

presented in Table 1. 

 
Table 1: Characteristics of Pulmonary TB with DM and TB without DM 

Variable n Pulmonary TB without 

DM 

Pulmonary TB with DM 

n % n % 

Sex      

Men 44 20 58,8% 24 70,6% 

Woman 24 14 41,2% 10 29,4% 

Age      

15-24 years 7 6 17,6% 1 2,9% 

25-34 years 7 6 17,6% 1 2,9% 

35-44 years 15 11 32,4% 4 11,8% 

45-54 years 20 6 17,6% 14 41,2% 

55-64 years 14 3 8,9% 11 32,4% 

>65 years 5 2 5,9% 3 8,8% 

 

The majority of pulmonary TB 

patients without DM who were respondents 

in this study (58.8%) had microscopic BTA 

sputum values that were in the negative 

category, while pulmonary TB patients with 

DM had positive microscopic BTA sputum 

values (79,4%) and the most (35.3%) had 

microscopic BTA sputum values in the 

positive 1 (+1) category. The overall value of 

the study population is presented in Table 2. 
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The Microscopic of BTA Sputum of 

Pulmonary TB  

Comparison of the value of 

microscopic BTA sputum between 

pulmonary TB patients without DM and 

pulmonary TB patients with DM showed a 

significance value of Mann-Whitney 

obtained at 0.001 (<0.05), which means that 

there were significant differences in the value 

of microscopic BTA sputum between the two 

types of patients compared. This is confirmed 

by the different categories of assessment of 

microscopic BTA sputum. 

 

Table 2: The Value of Microscopic BTA Sputum of Pulmonary TB with DM and TB without DM 

The Value of 

Microscopic BTA 

Sputum 

n Pulmonary TB without DM Pulmonary TB with DM 

n % n % 

Negative 27 20 58,8% 7 20,6% 

Positive 1 (+1) 21 9 26,5% 12 35,3% 

Positive 2 (+2) 7 2 5,9% 5 14,7% 

Positive 3 (+3) 13 3 8,8% 10 29,4% 

 
Table 3: The Value of Microscopic BTA Sputum of Pulmonary TB with DM and TB without 

DM 

Parameter The Value of Microscopic BTA 

Sputum of Pulmonary TB without 

DM 

The Value of Microscopic BTA 

Sputum of Pulmonary TB with 

DM 

Modus Negative Positive 1 

Sample 34 34 

 

Significance Mann-Whitney test = 0,001 (< 0,05) 

 

 
Discussion 

Characteristics of patients according 

to their sex in table 1, pulmonary TB patients 

without DM and pulmonary TB patients with 

DM found that the prevalence of men was 

more than female. This is appropriate with 

the results of a study conducted by Harso et 

al (2017) which also shows a similar thing. 

According to WHO (2017), globally 

men are twice as likely to be infected with TB 

than women. Men with DM or not tend to be 

more susceptible to Mycobacterium 

tuberculosis infection than women, but the 

reason is not yet clear, possibly because of 

smoking habits (Wijayanto et al., 2015). 

Nicotine contained in cigarette smoke can 

disrupt the respiratory immunity system by 

damaging mucociliary and reduce its, 

especially inhibiting TNF-γ production in 

pulmonary alveolar macrophages, so 

smokers are more susceptible to infection 

with M. tuberculosis (Kolappan et al., 2007). 

In addition to smoking habits, men tend to 

pay less attention to their health and daily 

lifestyle, such as frequent drinking alcohol or 

more outside the home at night. This will 

increase the risk factors for exposure to 

Mycobacterium tuberculosis infection and 

will have an impact on the low immune 

system (Susilayanti and Medison, 2014). 

Characteristics of patients according to age in 

table 1, pulmonary TB patients with DM 

mostly were 45-54 years (41.2%). This is 

appropriate with the results of previous 

studies conducted by Harso et al (2017) 

which showed the same results. 

Akaputra et al (2011) said that the risk 

of developing diabetes mellitus is >40 years 

old. With the increasing age of a person with 

DM the possibility of infection is more 

frequent, especially in patients with 

uncontrolled diabetes. This is because in the 

age group above 40 years, a person tends to 

be less active in activities so that muscle mass 

will decrease and body weight will increase. 

In addition, the longer a person suffers from 

diabetes mellitus will result in progressive 

beta cell shrinkage which eventually occurs 

beta cell damage in old age (D’adamo, 2008). 

While in pulmonary TB patients without DM 

have different results, the age group <45 

years has a higher percentage (67.6%), where 

the highest age group is 35-44 years old 

(32.4%). This is slightly different from the 

results of a study conducted by Harso et al 

(2017) which showed that the highest age 
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group was 25-34. Dhamagaye (2008) and 

Rao et al (2014) say that in the productive age 

group there is a high association with activity, 

social interaction, mobility, and work. So that 

the possibility of being exposed, infected and 

contracting pulmonary TB germs is greater. 

Besides that, the smoking habit that is 

increasing in the young age group is also one 

of the risk factors for many cases of TB. 

Pulmonary TB patients without DM 

had negative category of BTA sputum 

(58.8%), this is appropriate with previous 

studies conducted by Djakaria et al (2017) 

which showed that of 74 respondents, 57 

respondents has a negative value of BTA 

sputum (77.03%). Girsang et al (2006) also 

showed that examination of BTA sputum on 

160 slides using the IUATLD scale 

conducted by microbiology doctors found 96 

(60%) included in the negative category. 

While pulmonary TB patients with DM 

having a positive category of BTA sputum 

(79.4%), this is appropriate with previous 

studies conducted by Nasution (2007) 

showing 65.9% of DM patients with 

pulmonary TB in RSUP H Adam Malik 

Medan on bacteriological examination had 

positive BTA sputum values. Zalitha (2011) 

also said that of 149 sufferers suffering from 

pulmonary TB with positive smear who had 

a comorbid illness, Diabetes Mellitus was 

77.2%.  

Bacteriological examination with 

microscopic BTA sputum is a major 

diagnostic checkup in developing countries, 

because this examination is the easiest, 

cheapest, efficient, and fast (WHO), 2017). 

The negative / positive value of BTA sputum 

can reflect the large number of bacteria, the 

extent of lung lesions in some pulmonary TB 

patients have the potential for transmitting 

germs to others (Rajpal et al, 2002). 

According to Mulyadi and Mudatsir (2011) 

there are several factors that can influence the 

results of BTA sputum examination, such as 

inadequate methods of examination, too little 

germs due to inadequate sputum extraction, 

and the effect of anti-tuberculosis drug 

treatment (OAT). Pranowo (2006) also 

reported that an effective coughing method 

for sputum removal could affect the results of 

microscopic BTA sputum examination in 

pulmonary TB patients. 

According to Widyasari et al (2012) 

someone with a history of diabetes mellitus 

(DM) has a 5 times greater risk of being 

infected with tuberculosis compared to 

people who do not have a history of DM 

disease. Wang et al (2013) also showed that 

pulmonary TB patients with DM had a BTA 

sputum 2.5 more positive than non-DM 

pulmonary patients. 

The cause of an increase in the 

incidence of pulmonary TB in patients with 

DM occurs due to defects or decreased 

function of immune cells and host defense 

mechanisms. Guptan and Shah (2000) also 

said that in addition to the presence of 

immunological disorders in the form of 

decreases in Th-1, TNF-α, and IFN-γ 

responses, there were also some reduction in 

pulmonary physiological functions, such as: 

reduced bronchial reactivity, decreased recoil 

and lung volume elasticity, reduced diffusion 

capacity, presence of mucus that clogs the 

respiratory tract and reduced ventilation 

response. IFN-γ is a lymphokine which has 

an important role to increase the progression 

of T lymphocytes to the performance of 

alveolar macrophages (Abbas et al, 2010). 

This can be seen in the research conducted by 

Wang et al (2013) and Alisjahbana et al 

(2006)Saying that the proportion of mature 

alveolar macrophages is lower in pulmonary 

TB patients with DM compared to pulmonary 

TB patients without DM, which causes the 

process of phagocytosis of TB germs carried 

out by less activated alveolar macrophages or 

decreased and the ability of monocytic 

chemotaxis also disrupted. It is estimated that 

it can play a role in the large number of 

bacteria in sputum of TB patients with DM 

(Alisjahbana et al., 2006; Cahyadi A, 2011). 

 

Conclusion 

In conclusion, our results demonstrated that a 

difference in the value of BTA sputum 

between pulmonary TB patients with 

diabetes mellitus and non-diabetes mellitus 

may cause of the immunological 

abnormalities mechanism, especially IFN-γ 

and pulmonary physiological disorder. 

Further studies are needed to elucidate those 

mechanism. 
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