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ABSTRACT

Background:The prevalence and incidence of
Nontuberculous Mycobacteria (NTM) infections
in the world in general have continued to incre-
ase in the last two to three decades. Until now i-
dentification and testing of NTM sensitivity in
Indonesia is still very difficult to do in daily
health services. Thus, NTM infection is still a ne-
glected case and misdiagnosis often occurs. In
these conditions, one of the things that is very
important to help clinicians in the management
of NTM infections is information about patient
characteristics and how the relationship of risk
factors for NTM infection with prognosis.
Subjects and Method: The study was conduc-
ted retrospectively using data on the medical re-
cords of patients with positive culture of NTM at
the Surakarta Center for Community Lung
Health (BBKPM) for 3 years (2016-2018). A total
of 134 samples were selected for this study with
total sampling. The dependent variable is the
prognosis of infection. The independent variables
were gender, age, occupation, history of inhaled
corticosteroid use, antibiotic therapy, and under-
lying disease. Data were analyzed using multiple
logistic regression.

Results: The number of samples is 143 medical
records. Most of the patients in this study were
male (62.90%) and aged less than 60 years
(79.70%). The majority of patients work not as
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farmers (80.40%). Most patients had no history
of inhaled corticosteroid use (89.50%). Therape-
utic factors indicate that the majority of patients
receive combined antibiotic therapy (68.5%). As
many as 42% of patients with NTM infection
have an underlying disease. Underlying disease
in patients is mostly in the form of diabetes mel-
litus (DM) in 13.3% and in the former tubercu-
losis in 4.9%. Based on the Chi-Square test, a sig-
nificant relationship was found between thera-
peutic factors, history of inhaled corticosteroid
use, and type of work, and the patient's progno-
sis. Based on multivariable testing, the factor of
antibiotic therapy is the most influential variable
on a patient's prognosis.

Conclusion: Risk factors related to the patient's
prognosis are occupation, use of inhaled cortico-
steroids and antibiotic therapy.
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BACKGROUND

Nontuberculous Mycobacteria (NTM) or My-
cobacteria Other Than Tuberculosis (MoTT)
are Mycobacteria that do not cause tuber-
culosis (TB) and leprosy infections (Johnson
and Odell, 2014). This bacteria easily trans-
mitted through water and air. Chronic pul-
monary disease is the most common clinical
manifestation (65-90%) (Stout et al., 2016;
Juita and Fauzar, 2018). The prevalence and
incidence of NTM infections in the world in
general have continued to increase in the last
two to three decades.

The results of studies in South Korea
mention the prevalence and incidence of
NTM continues to increase from 2007 to
2016. In 2016, there were 39.60 cases per
100,000 population with an annual incidence
of 19.00 cases per 100,000 population (Lee
et al., 2019). A Japanese study reported an
increase in the incidence of NTM infection
from 5.7 cases per 100,000 people per year in
2007 to 14.7 cases per 100,000 people per
year in 2015 (Namkoong et al., 2016). The
prevalence of NTM in Surakarta, Central
Java, Indonesia, which has been studied for 5
years (2013-2017) is 15.00% (334/2226 posi-
tive culture of Mycobacteria) (Saptawati et
al., 2019).

Until now, identification and sensitivity
testing of NTM in Indonesia is still very
difficult to do in daily health services. Lung
disease by NTM also has symptoms similar to
pulmonary tuberculosis (Liao et al., 2016). In
these conditions, one of the most important
things to help clinicians diagnose NTM infec-
tion is information about the characteristics
of patients who are risk factors and how these
risk factors relate to the prognosis of NTM
infection. Until now, in Indonesia there is no
scientific data on this matter. Thus, research
needs to be conducted that aims to determine
the characteristics of patients who are associ-
ated with the risk of NTM infection and prog-
nosis.
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SUBJECTS AND METHOD

1. Study Design

This wasa cross-sectional study conducted in
June — August 2019 using secondary data in
the form of patient medical records. The stu-
dy was carried out at the Surakarta Center for
Community Lung Health (BBKPM).

2. Population dan Sample

The population in this study were all medical
records of patients with positive culture
results of NTM infection in BBKPM Surakar-
ta for 3 years (2016-2018). The sampling was
done using total sampling technique. The
number of samples obtained was 134.

2. Study Variables

The dependent variable is the prognosis of
infection. The independent variables were
gender, age, occupation, history of inhaled
corticosteroid use, antibiotic therapy, and
underlying disease.

3. Operational Definition of Variables
Age is grouped into the elderly (> 60 years)
and not the elderly (less than 60 years).
Occupation is farmers (close contact with
the land) and not farmers.

The use of inhaled corticosteroid is clas-
sified as yes and no.

Antibiotic therapy is grouped into 3 name-
ly without antibiotics, with a single antibiotic
and with a combination antibiotic. Careful
underlying diseases include chronic obstruc-
tive pulmonary disease (COPD), bronchiecta-
sis, asthma, diabetes mellitus (DM), HIV, and
ex-tuberculosis (TB).

Underlying disease can be divided into
four categories, namely without underlying
disasters, with one type of underlying disas-
ters, with two types of underlying disasters
and more than two types of underlying disas-
ters.

The patient's prognosis is differentiated
into healed and not cured. It is said to be cu-
red when the doctor who treats the patient
states that heal is supported by examination
of sputum culture. It is said not to recover if
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the patient dies, is referred to another hos-
pital or does not continue treatment for no
apparent reason.

4. Data Analysis

The data obtained were analyzed by univari-
ate, bivariate, and multivariate tests. The sta-
tistical test used was Chi-Square and multiple
logistic regression.

5. Research Ethic

Research ethical issues including anonymity
and confidentiality, were addressed carefully
during the study process. The research ethi-
cal clearance approval letter was obtained

Table 1. Sample characteristics

from the Research Ethics Committee at Uni-
versitas Sebelas Maret, Indonesia, No. 264/-
UN27.06/KEPK/EC/2019, on July 24, 2019.

RESULTS

1. Sample Characteristics

In this study, 155 samples of medical records
from patients with positive culture were ob-
tained in NTM, of which 12 of them could not
be further investigated because the medical
record file could not be found. Characteristics
of the sample can be seen in Table 1.

Characteristics Category Frequency Percentage
Male 90 62.9%

Gender Female 53 37.1%
Age < 60 years old 4 79.7%
> 60 years old 18 20.3%

Occupation Farmer 28 19.6%
Non farmer 115 80.4%

Inhaled corticosteroids Yes 15 10.5%
No 128 89.5%
. . Nothing 83 58.0%
Underlying disease One type A1 28.7%
Two types 14 9.8%

More than two types 5 3.5%
Antibiotic therapy Without antibiotics 29 20.3%
One antibiotics 16 11.2%
Antibiotics combination 98 68.5%
Prognosis Recovered 63 44.1%
Not recovered 80 55.9%

Based on the results of univariate analysis
obtained data that the majority of patients
were male sex amounted to 62.9% and most
aged <60 years which amounted to 79.7%. As
many as 80.4% of patients work as farmers
and 42% of patients with NTM infection have
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an underlying disease. The distribution of
types of underlying disease can be seen in
table 2. Most of the patients received
combined antibiotic therapy that is as much
as 68.5%. The use of inhaled corticosteroids
is found in 10.5% of patients.
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Table 2. Distribution of types of underlying disease

Underlying diseases Category n Percentage
Nothing 83 58%
Chronic  obstructive  pulmonary 2.1%
disease (COPD) 3
Bronchiectasis 3 2.1%
Asthma 2 1.4%
Gastroesophageal reflux disease (GERD) 3 2.1%
One type Cancer 0] 0%
HIV 4 2.8%
DM 19 13.3%
TBC former 7 4.9%
COPD, Bronchiectasis 2 1.4%
GERD, TBC former 2 1.4%
HIV, DM 1 0.7%
Two types Bronchiectasis, TBC former 3 2.1%
COPD, GERD 1 0.7%
COPD, TBC former 1 0.7%
DM, TBC former 4 2.8%
COPD, GERD, DM 1 0.7%
COPD, Bronchiectasis, TBC former 1 0.7%
COPD, Asthma, GERD, TBC former 1 0.7%
tl‘:g:‘; than two COPD, Bronchiectasis, Asthma, TBC
former 0.7%
COPD, Bronchiectasis, GERD, TBC .
former 0.7%

2, Bivariate Analysis

In the bivariate analysis, of the 143 medical
record samples as many as 9 samples could
not be analyzed because there was no infor-
mation about the patient's prognosis, so that
included in the analysis were 134 samples.
The relationship between risk factors and
prognosis can be seen in table 3. Based on the
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results of calculations using the chi-square
test it can be seen that there is no significant
relationship between sex (p= 0.722), age (p=
0.933), and underlying disease (p= 0.876)
with prognosis. There was a significant rela-
tionship between work (p= 0.025), use of in-
haled corticosteroids (p= 0.011) and antibio-
tic therapy (p=0.001) with prognosis.
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Table 3. Relationship between risk factors and prognosis

Recovery
Variables No Yes p
N % N %
Gender
Male 46 54.8 38 45.2 0722
Female 25 50.0 25 50.0
Age
< 60 years old 56 52.3 51 47.7
> 60 years old 15 55.6 12 44.4 0-933
Occupation
Farmer 20 74.1 7 25.9
Not farmer 51 47.7 56 52.3 0-025
Underlying disease
Nothing 39 50.0 39 50.0 0.876
One type 21 56.8 16 43.2
Two types 8 57.1 6 42.9
More than two types 3 53.0 2 40.0
Inhaled corticosteroids
Yes 11 84.6 2 15.4 0.011
No 60 49.6 61 50.4
Antibiotic therapy
No antibiotic 20 95.2 1 4.8
Single 6 40.0 9 60.0 <0.001
Combination 45 45.9 53 54.1

3. Multivariate analysis

Based on the results of multivariable analysis
using multiple logistic regression with the en-
ter method, it was found that the most domi-
nant variable related to the patient's progno-
sis was antibiotic therapy with p= 0.015,

Table 4. Multivariate analysis

OR=18.93 and 95% CI= 2.40-149.39. The
next variable is work with p= 0.043, OR=
02.85 and 95% CI= 1.03-7.83. Meanwhile,
the use of inhaled corticosteroids is a
confounding variable. Multivariate analysis
data can be seen in table 3.

. 95% CI

Independent Variables OR Lower limit Upper limit P
Occupation 2.85 1.03 7.83 0.043
Single antibiotics vs. 18.93 2.39 149.39 0.015
combination antibiotics
No antibiotics vs. 0.70 0.22 2.26
combined antibiotics
Inhaled corticosteroids 4.07 0.79 21.04 0.094

www.jepublichealth.com
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DISCUSSION

Based on univariate test results obtained data
that the majority of patients were male
(62.9%). This is consistent with research on
the characteristics of NTM patients in one of
Singapore's hospitals which also showed that
the majority of patients were male (62.1%)
(Lim et al., 2018). By age, the data of this stu-
dy showed that the majority of patients were
<60 years old (79.7%) with the lowest age of
17 years. This is different from studies in
Japan which show the average patient is aged
>70 years (Hirose et al., 2019).

As many as 58% of patients without un-
derlying disease. In patients with underlying
disease most suffer from diabetes mellitus
(DM) in the amount of 13.30% and former
tuberculosis in the amount of 4.90%. This is
consistent with research in Singapore which
shows that one third of the study population,
amounting to 34.40%, has a history of pul-
monary tuberculosis (Lim et al., 2018)

In this study, risk factors significantly
associated with prognosis are occupation, use
of inhaled corticosteroids and antibiotic the-
rapy. Antibiotic therapy is the most dominant
factor influencing a patient's prognosis com-
pared to other factors. Meanwhile factors not
significantly related to the patient's prognosis
are gender, age and underlying disease.
Bivariate test results showed that there was
no significant relationship between sex and
prognosis (p= 0.722).

This is not in accordance with Diel et al.
(2018) who examined the death of pulmona-
ry infection in NTM in five years. The results
of the study showed that the mortality rate in
five years was 25% greater in patients with
male sex compared to women (Diel et al.,
2018). The bivariate test results also showed
that there was no significant relationship bet-
ween age and prognosis (p= 0.933). Thisisin
contrast to research in Singapore which sta-
tes that a worse prognosis occurs in patients
with old age (Lim et al., 2018).
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In this study, the test results showed
that there was a significant relationship bet-
ween work and prognosis (p= 0.025) with an
OR value of 2.85. Patients with NTM lung
infections who work as farmers (in close
contact with the soil) have a 2.85 times worse
prognosis compared to non-farmers (not in
close contact with the soil). That is because
NTM is an opportunistic pathogen that is
often found in the environment, especially in
land and water. This is supported by one
study that shows that patients with a history
of high soil exposure are more at risk of
infection with pulmonary disease by NTM
namely Mycobacterium avium complex com-
pared to controls (23.60% compared to
9.40%, p= 0.032) with multivariate analysis
showing OR= 5.90, 95% CI= 1.4-24.7 and p=
0.015. Land exposure is a risk factor for NTM
lung infections (Maekawa et al., 2011).

In this study, the underlying diseases
studied included chronic obstructive pulmo-
nary disease (COPD), bronchiectasis, asthma,
diabetes mellitus (DM), Human Immunode-
ficiency Virus (HIV) infection and former
tuberculosis (TB). Bivariate test results show-
ed that there was no significant relationship
between underlying disease and prognosis
(p= 0.876).

This is not in accordance with the lite-
rature review conducted by Diel et al (2018).
The study shows that patients with comor-
bidities (e.g. underlying lung disease) have a
worse prognosis (Diel et al., 2018). Other
research conducted on Ontarian states that
COPD can increase the risk of developing
lung disease by 9 times. In COPD pulmonary
parenchymal destruction occurs, causing
structural lung damage that will damage the
pathogenic clearance mechanism (Marras et
al., 2016).

The lower airway is normally sterile but
in bronchiectasis conditions it is possible to
colonize various microbes. Asthma is also one
of the co-morbid factors that influence NTM
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infection. In asthma patients there is bron-
chial hyperresponsivity which can interfere
with mucociliary cleansing which also com-
plicates treatment (Marras et al., 2016).

Study in Taiwan showed that a previous
history of tuberculosis was associated with a
significantly increased risk of NTM disease
(OR=5.58 and p <0.001). Pulmonary disease
NTM is also susceptible to developing in pa-
tients with HIV infection. This is due to the
weakness of the body's defense system in HIV
patients, which is characterized by alow CD4
cell count. The risk of infection is highest in
patients with CD4 counts <50 cells / mm3
(Fitzpatrick et al., 2016). Chronic hypergly-
cemic conditions can cause oxidative stress,
inflammation, and immune system dysfun-
ction and thus contribute to infection (Baker
et al., 2011).

Bivariate test results showed that there
was a significant relationship between the use
of inhaled corticosteroids and prognosis (p=
0.011). In the multivariable test, the OR value
= 4.07 means that patients with NTM lung
infection who use inhaled corticosteroid the-
rapy have a prognosis 4.07 times worse than
patients with NTM lung infection who do not
consume inhaled corticosteroids.

This study is supported by Andréjak et
al. (2013) which states that patients with
chronic respiratory disease who receive
inhaled corticosteroid therapy have a greater
risk of getting pulmonary infection NTM
29.10x greater than patients who have never
received inhaled corticosteroid therapy
(Andréjak et al., 2013) Corticosteroids have
the effect of lowering the body's immune sys-
tem. Inhaled corticosteroids enter the lungs
directly so that the lungs become vulnerable
to infection (Brode et al., 2017). In studies
conducted in mice, fluticasone inhaled
corticosteroids damage the production of
pulmonary macrophage cytokines and the
synthesis of nitric oxide (Patterson et al.,
2012). In addition, inhaled corticosteroids
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also reduce MALT cells that function as
protection against mycobacterial infections
(Hinks et al., 2016).

In this study, antibiotic therapy was
also a risk factor that showed a significant re-
lationship with prognosis (p<0.001). In
multivariable testing, antibiotic therapy was
the most dominant factor influencing the
prognosis of patients with NTM infection (p=
0.015). Comparison between patients without
antibiotics with patients receiving combina-
tion antibiotics obtained an OR=18.93, while
a comparison between single antibiotic thera-
py with a combination antibiotic obtained an
OR= 0.70.

These results indicate that patients with
NTM lung infection who did not receive
antibiotic therapy had a prognosis 18.93
times worse than patients with NTM lung in-
fection who received combination antibiotic
therapy and patients with NTM lung infec-
tion who received single antibiotic therapy
had a prognosis 0.70 times worse than pati-
ents with NTM lung infections receiving com-
bination antibiotic therapy. The American
Thoracic Society (ATS) in 2007 recommen-
ded combination therapy of macrolides
(azithromycin or clarithromycin), rifampin or
rifabutin with ethambutol with or without
intravenous aminoglycosides (Griffith et al.,
2007; Juita and Fauzar, 2018). In this study,
68.50% of patients received antibiotic thera-
py with macrolide (azithromycin or clarithro-
mycin) rifampin or rifabutin and ethambutol
with or without intravenous aminoglycosides,
but 11.20% were still given single antibiotic
therapy and as many as 20.30% were not
given antibiotics. Of all patients who did not
receive antibiotics, as many as 20 patients
(95.20%) did not recover and only 1 patient
(4.80%) was declared cured.

From the results of this study it can be
concluded that the risk factors associated
with the patient's prognosis are occupation
(p= 0.025), use of inhaled corticosteroids
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(p=0.011) and antibiotic therapy (p<0.001).
Antibiotic therapy (a single antibiotic
compared with a combination antibiotic) was
the most significant variable affecting the
patient's prognosis (OR= 18.93 and 95% CI=
2.40 t0 149.39; p= 0.015).

Limitations in this study are the
number of samples that are too small for each
type of risk factor so that further research
needs to be done with a larger sample size for
each type of risk factor.
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