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Background: Brebes Regency was ranked first with the highest TB incidence
in Central Java in 2020. In 2021 the trend of TB incidence increased and the
trend of Success Rate decreased from the previous two years. The study aims to
determine the determinants of successful treatment among new TB patients in
Brebes Regency.

Method: The study design used was cross-sectional with the subject of new
drug-sensitive TB patients in SITB from January 2020 to June 2022. A sample
of 565 respondents was taken by simple random sampling. Data were analyzed
univariately and bivariately with chi-square and Fisher's tests as well as multi-
variably using logistic regression test.

Results: Among 565 new TB patients included in this study, 65,1% had suc-
cessful TB treatment outcomes. In multivariable logistic regression analysis,
the categorical variable of pulmonary TB patients (AdjOR: 0,27; 95% CI: 0,08-
0,85; p=0,03), ratio of doctors (Q2) (AdjOR: 0,39; 95% CI: 1,18-0,87; p=0,02),
microscopic test status at diagnosis (AdjOR: 2,09; 95% CI: 1,08-4,06; p=0,28
), duration of treatment Q1 (AdjOR: 9,40; 95% CI: 4,27-20,69; p<0,001), Q2
(AdjOR: 0,08; 95% CI: 0,01-0,43; p<0,001), Q3 (AdjOR: 0,05; 95% CI: 0,01-0,30;
p<0,001), and negative smear microscopic test results at month 2 after initiation
of treatment (AdjOR: 9,80; 95% CI: 2,10-45,57; p<0,001) has a significant rela-
tionship to the successful TB treatment.

Conclusion: Category of pulmonary TB, ratio of doctors 4,4-8,8 per 100,000
population, microscopy test status at diagnosis, length of treatment less than 7
months 11 days-12 months, and negative smear microscopic test results at the
end of the 2nd month after the start treatment were determinants of successful
treatment among new TB patients in Brebes Regency.
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INTRODUCTION

Tuberculosis (TB) is a disease caused by
Mycobacterium tuberculosis that is transmitted
from person to person through the air. The
bacteria that cause TB not only attack the
lungs, but can also affect other parts of the
body, such as the brain, kidneys, or spine. If TB
is not treated properly, it will be fatal (CDC,
2021). Globally, new cases of TB amounted to
6.4 million, equivalent to 64% of TB incidence
(10.0 million). TB remains the 10th leading
cause of death in the world with an estimated
1.3 million patients dying (World Health
Organization, 2018). Untreated TB patients
after 5 years of diagnosis, 50% of them die,
patients with good immunity, 25% will recover,
and 25% will become chronic infectious cases
(World Health Organization, 2021b).

Indonesia is the country with the third
highest TB burden and is one of eight countries
that account for 2/3 of TB cases in the world
(WHO, 2021). In 2021 Central Java is among
the zones with the highest estimated number
of TB patients at 11,153-18,371 cases. The
prevalence of all TB cases in 2018 increased by
2.9% from the previous year (38.8% to 41.7%).
Case Notification Rate (CNR) of TB in 2021 was
116.8 per 100,000 population (40,582 cases), a
decrease from 2019 and 2018 (211 per 100,000
population and 134 per 100,000 population
respectively) (Dinas Kesehatan Provinsi Jawa
Tengah, 2021). The Succes Rate in 2021 was
83.5%, this figure has not yet reached the
national Succes Rate target (90%) (Indonesia
Ministry of Health, 2020).

Central Java consists of 35 regencies/
cities with Brebes Regency being one of them.
Brebes alone ranked as the district with the
highest TB Incidence (ITB) in Central Java
in 2020, at 0.96 (1,840 cases) (Badan Pusat
Statistik Provinsi Jawa Tengah, 2020). Based
on SITB data of Brebes Regency, the trend of
TB case finding in 2021 (55.09%) increased
from 2020 (42.84%) and decreased from 2019
(81%). The Success Rate trend has decreased
successively by 85% (2019), 84.8% (2020) and
70.6% (2021). In 2021, 7,696 TB cases were
reported (36.32% of 21,190 target suspects)
with a missing case rate of 44.91%. The target
for TB case notification in Brebes is 4,360
(90% of the target suspects) and has only been
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achieved by 55.09%. Data shows the mortality
rate during TB treatment increased from 2019-
2021 (1.2 per 100,000 population to 3.0 per
100,000 population) (Brebes Regency Health
Office, 2019, 2020, 2021).

The high TB incidence and the increasing
trend of TB case finding indicate that the
number of new TB patients found and recorded
among 100,000 population is still high. New
TB patients are patients who have never been
treated or have been treated with a combination
of drug-resistant OAT for less than one month.
Treatment outcomes of new TB patients need
to be monitored to determine the success
factors of treatment and avoid relapse or the
risk of unsuccessful treatment effectively. Most
TB patients in Indonesia are in the age range
of 215 years (adult and productive age groups).
Adults and the elderly have a high risk of
unsuccessful TB treatment (Gebrezgabiher et
al., 2016; Oshi et al., 2014). Male has a higher
percentage of unsuccessful TB treatment, this
may occur because women pay more attention
to health compared to men (Margoa, 2018;
Rajarao & Anjanamma, 2013). Employment is a
factor associated with successful TB treatment,
with employed patients having better successful
treatment rates than unemployed (Apay, 2022).

TB patients can be cured by undergoing
routine and regular treatment. The length
of treatment for TB patients should be as
standardized as 6 months; extending the
treatment period can lead to the risk of drug
resistance and may cause treatment failure
(Lee et al., 2020; World Health Organization,
2017). Positive sputum test results at the end
of second month after treatment initiation
are significantly associated with unsuccessful
treatment outcomes (Wen et al, 2018).
Treatment failure and death of TB patients tend
to increase especially in patients with comorbid
HIV, DM, and pregnant status (Bekker et al.,
2016; Lestari et al.,, 2020; Mohammed et al.,
2017; Vrieling et al., 2018). The results showed
that the risk of death in patients with extra-
pulmonary TB was 5.58 times higher than in
patients with pulmonary TB (Rahmanian et al.,
2018).

Successful TB treatment is also
associated with geographic factors, with
urban residents having a higher probability
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of successful treatment (Hanson et al., 2015;
Mayer et al., 2019). Based on previous studies,
the distance from the TB patient's house to the
health service center affects the success of TB
treatment, the further the distance from the
house to the health service center increases
the likelihood of failure (Robsky et al., 2020).
Accessing quality health services can improve
health outcomes, but this is still a challenge due
to under-resourced health services (Agustina et
al., 2019). Health insurance plays an important
role in the integration of TB services, thus
having a positive effect on access to services and
the quality of health of TB patients (Lestari et
al., 2020). Standardized treatment will increase
the success rate of TB treatment (Kementerian
Kesehatan RI, 2017).

This study aims to determine the
determinants of successful treatment among
new TB patients in Brebes Regency according

to SITB data for 2020, 2021, and 2022. SITB
(Tuberculosis  Information  System) has
information that has never been further studied
regarding the successful treatment of new TB
patients in Brebes Regency.

METHOD

The type and design of this study was
an analytic observational study using a cross-
sectional design regarding the determinants
that influence the successful treatment of new
TB patients in Brebes Regency from 2020 to
2022. Data were obtained from secondary data
of SITB (Tuberculosis Information System)
of Brebes Regency Health Office in January-
December 2020, January-December 2021,
and January-June 2022. SITB is an integrated
platform for recording and reporting TB cases
by all stakeholders.

| Total confirmed cases of drug-sensitive |
B

Non-Brebes addresses: 105

Brebes addresses
N =35.879
—
Not a new TB patients: 714
Unknown medication historv:8
New TB patients
N=:5.157
—_—

Simple Random Sampling |

New TB patients

N =: 565

Successful treatment
N =368 (65.1%)

Unsuccessful treatment
N =197 (34.9%)

Key data completeness
Age known : 368 (100%)
Sex known : 368 (100%)
Address known 1 368 (100%)
Type of diagnosis known : 368 (100%)
Comorbid known : 368 (100%)
Start and end date of treatment known:
(100%)

368

Key data completeness

Age known : 197 (100%)
Sex known : 197 (100%)
Address known : 197 (100%)

Type of diagnosis known : 197 (100%)
Comorbid known - 197 (100%)
Start and end date of treatment known:
(100%)
—————————————————

197

Figure 1. Flowchart of research respondents and key variable completeness
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Figure 1 shows the flow of research
respondents. From January 1, 2020, to June
30, 2022, a total of 5,984 Drug-sensitive TB
patients were recorded in the SITB of the
Brebes Regency Health Office for the treatment
program. The samples used in this study were
samples that met the inclusion and exclusion
criteria. The inclusion criteria in this study were
new TB patients with treatment results recorded
in SITB totaling 5,157 patients, which had
been excluded by missing data. The minimum
sample size calculation was obtained from
the formula in Sample Size Determination In
Health Studies by SK. Lwanga and S. Lameshow
(Lwanga, Stephen Kaggwa, Lemeshow, 1991).
The sample size was determined as 565 samples
from eligible SITB and taken by simple random
sampling.

TB treatment outcome is the dependent
variable in this study. TB treatment outcome
decisions are made by doctors or TB clinicians
based on laboratory and/or clinical findings.
Treatment outcome decisions are made at
the end of the 6-month treatment duration
for pulmonary TB and up to 1 year for some
forms of extrapulmonary TB. In this study,
successful treatment was the sum of all cured
and fully treated TB cases among all treated
and reported TB cases, while unsuccessful
treatment consisted of treatment failure,
treatment dropout, death, and not evaluated
(Indonesia Ministry of Health, 2017; World
Health Organization, 2013).

The independent variables in this study
included sociodemographic variables and
clinical variables. The sex variable is the sex
of the TB patient, which consists of male and
female. The age variable is the age of TB patients
when registered to carry out the treatment
process in SITB, categorized into ages <15
years, 15-24, 25-34, and 235 years. Working
status variable is an activity that TB patients
do every day to earn income, categorized into
working and not working. Place of residence
place is the geographical location of the TB
patient's home known from the full address
listed in the SITB, categorized into urban and
rural areas. Health insurance coverage variable
is the status of TB patients as participants in
the National Health Insurance or not, known
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from the National Health Insurance participant
number in SITB, categorized into yes and no.
Pregnant status is the status of TB patients
carrying an embryo or fetus in their body when
diagnosed and or undergoing the TB treatment
process. DM status is the health condition of
TB patients as DM sufferers or not known from
the results of a doctor's diagnosis and recorded
in SITB, categorized into no and yes. HIV
status is the health condition of TB patients
as HIV patients or not, which is known from
the results of a doctor's diagnosis and recorded
in the SITB, categorized into no and yes. Type
of health care facility is the health care facility
where TB patients are diagnosed, undergo
routine treatment, and get help when there is
an emergency, categorized into primary health
care, hospital, and clinic. The variable distance
to a health care facility is the distance from the
patient's home address to the nearest health care
facility as the location of diagnosis, undergoing
routine treatment processes, and obtaining
help when there is an emergency, categorized
into quartiles: Q1 (<1 km-14.50 km), Q2 (14.51
km-29.50 km), Q3 (29.51 km-44.50 km), and
Q4 (44.51 km-60 km). The ratio of doctors per
100,000 population is the ratio of the availability
of doctors from primary health care, hospitals,
and clinics in the area where TB patients live,
the ratio of health workers including the ratio
of doctors can describe the quality of health
services and the burden of health workers in an
area, this variable is categorized into quartiles:
Q1 (2.8-4.3), Q2 (4.4-8.8), Q3 (8.9-21.5), and
Q4 (21.6-54.5). Category of TB is a grouping of
TB patients based on the anatomical location
of the disease, categorized into Pulmonary
TB and Extrapulmonary TB. Type of TB is
a grouping of TB patients based on proven
positive results in the examination of biological
samples, categorized into BTA positive
pulmonary TB, BTA negative pulmonary TB,
and extrapulmonary TB. Type of TB diagnosis
variable is a grouping of TB patients based
on the method of diagnosis, categorized into
bacteriologically and clinically confirmed
TB patients. Bacteriologically confirmed TB
patients were TB patients who tested positive
for biological samples (sputum and tissue)
through direct microscopic examination,
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Rapid Molecular Test (RMT), or culture, while
clinically diagnosed TB patients were patients
who did not meet the criteria for bacteriological
diagnosis but were diagnosed as active TB
patients by doctor, and decided to receive TB
treatment. The variable of microscopic test
status at diagnosis was a variable that showed
whether two sputum samples were collected
at the time of diagnosis to determine potential
transmission and assess treatment success. The
treatment status variable is the treatment status
of TB patients as determined by health workers,
standardized treatment if T'B patients take drugs
in accordance with the programmed drugs, not
standardized treatment if taking drugs outside
the programmed drugs. The OAT combination
variable is the treatment of TB patients given in
the form of an appropriate OAT combination
containing at least 4 kinds of drugs to prevent
resistance, in this study the selected samples
were patients with OAT combination category
1 and child category. Treatment duration is
the length of time the patient undergoes the
treatment process from diagnosis until the final
treatment result is decided by health workers,
categorized in the form of quartiles Q1 (0-2
months 14 days), Q2 (2 months 15 days-4
months 26 days), Q3 (4 months 27 days-7
months 10 days), and Q4 (7 months 11 days-12
months). The last variable was microscopic test
results at the end of second month, categorized
into BTA negative, BTA positive, and not
tested, these test results were conducted to
monitor and evaluate the treatment process
because positive sputum test results at the end
of second month after treatment initiation
were significantly associated with unsuccessful
treatment outcomes (Berhe et al., 2012).

Data analysis included univariate,
bivariate, and multivariable analysis. The
bivariate analysis was performed with the chi-
square test and variables that did not meet
the chi-square test were tested using Fisher's
test. Furthermore, multivariable analysis was
performed with logistic regression test. Bivariate
and multivariable analysis with 95% confidence
intervals (CI) were used to infer the relationship
between independent and dependent variables.
Logistic regression analysis was performed to
assess the effect of several different variables on
one outcome variable. This study was approved
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by the Health Research Ethics Committee,
Universitas Negeri Semarang, Indonesia (402/
KEPK/EC/2022).

RESULTS AND DISCUSSION

From January to June 2022, a total of
5,157 new patients were recorded by the Brebes
District Health Office, 10.95% of whom were
new patients included in this study. 44.4%
(251) of patients were female with 57.9% aged
>35 years. More than half (51.2%) of patients
were employed and most patients (82.3%)
resided in urban areas. Of the total 565 patients,
140 (24.8%) were enrolled in National Health
Insurance. There were 0.5% (3) pregnant
patients, 3.77% (21) patients with DM, and
0.7% (4) patients with HIV. 61.4% (347) of
patients underwent the treatment process at
primary health care, 199 (35.2%) patients at
hospitals, and the rest (3.4%) at clinics. 24.1%
(136) of patients were from areas with the lowest
doctor ratio (2.8-4.3 per 100,000 population)
and 75.9% (429) were from areas with a doctor
ratio of 4.4-54.5 per 100,000 population. The
majority of patients (88.1%) had a residential
address that was <1 km-14.50 km from a health
care facility. 91.9% (519) were categorized as
pulmonary TB patients, 55.9% of patients were
bacteriologically diagnosed, and 55.2% were
BTA positive.

At diagnosis, 40% (266) had microscopic
tests. More than half of the patients (53.8%) did
not have microscopic tests at the end of second
month, 46.2% of patients had tests done with
241 of them being negative. Patients whose
treatment was not standardized accounted for
2.3% (13). New TB patients who were treated
with OAT combination category 1 accounted
for 92.6% (527), and pediatric category
accounted for 6.7% (38) with most patients
(67.1%) undergoing treatment for 4 months 27
days to 7 months 10 days (Table 1).

This study showed a successful TB
treatment rate of 65.1% (368) of all new TB
patients in Brebes Regency during 2020-2022.
Among patients with successful TB treatment
outcomes, 68% ended up as fully treated patients
and 32% were cured. In addition, among
patients with unsuccessful treatment outcomes,
0.5% failed, 26.9% dropped out of treatment,
9.6% died, and 62.9% were not evaluated. The
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successful treatment rate in new patients in this
study was almost 3/4 of the target success rate
(90%) for TB treatment among new TB patients
and patients with previous treatment history.
This is in line with previous studies that stated
a lower percentage of successful treatment was

in patients with previous treatment than in
new TB cases. Previously treated patients are
more likely to develop multi-drug resistance
to Mycobacterium tuberculosis (Gadoev et al.,
2015; Kempker et al., 2015; Stosic et al., 2018;
Xi et al,, 2022).

Table 1. Respondent Characteristic Distribution (n=565)

Characteristic

Frequency (n = 565) Percentage (%)

TB Treatment Outcome
Successful treatment
Unsuccessful treatment

Sex
Female
Male

Age
<15
15-24
25-34
=35

Working Status
Working
Not working

Type of Residence Place
Urban
Rural

Health Insurance Coverage
Yes
No

Pregnancy Status
Not pregnant
Pregnant

DM Status
No
Yes

HIV Status
No
Yes

Type of Health Care Facility
Primary health care
Hospital
Clinic

Distance to Health Care Facility
Q1 (<1 km-14,50 km)
Q2 (14,51 km-29,50 km)
Q3 (29,51 km-44,50 km)
Q4 (44,51 km-60 km)

Ratio of doctors per 100,000 Population
Q1 (2,8-4,3)

Q2 (4,4-8,8)
Q3 (8,9-21,5)
Q4 (21,6-54,5)

Category of TB
Pulmonary
Extra pulmonary
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368 65,1
197 34,9
251 44,4
314 54,6
45 8,0
93 16,5
100 17,7
327 57,9
289 51,2
276 48,8
465 82,3
100 17,7
140 24,8
425 75,2
562 99,5
3 0,5
544 96,3
21 3,7
561 99,3
4 0,7
347 61,4
199 35,2
19 34
498 88,1
38 6,7
18 32
11 1,9
136 24,1
92 16,3
174 30,8
163 28,8
519 91,9
46 8,1
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Characteristic

Frequency (n = 565) Percentage (%)

Type of TB

BTA-positive pulmonary TB 316 55,9

BTA-negative pulmonary TB 203 359

Extrapulmonary TB 46 8,1
Type of TB Diagnosis

Bacteriologically 316 55,9

Clinically 249 44,1
Microscopic Test Status at Diagnosis

Performed 226 40,0

Not performed 339 60,0
Treatment Status

Standardized 552 97,7

Not standardize 13 2,3
OAT Combination

Category 1 527 93,3

Child category 38 6,7
Duration of Treatment

Q1 (0-2 months 14 days) 110 19,5

Q2 (2 months 15 days-4 months 26 days) 64 11,3

Q3 (4 months 27 days-7 months 10 days) 379 67,1

Q4 (7 months 11 days-12 months) 12 2,1
Microscopic Test Results at the End of Second Month

BTA negative 241 42,7

Not tested 304 53,8

BTA positive 20 3,5

At diagnosis, 40% (266) had microscopic
tests. More than half of the patients (53.8%) did
not have microscopic tests at the end of second
month, 46.2% of patients had tests done with
241 of them being negative. Patients whose
treatment was not standardized accounted for
2.3% (13). New TB patients who were treated
with OAT combination category 1 accounted
for 92.6% (527), and pediatric category
accounted for 6.7% (38) with most patients
(67.1%) undergoing treatment for 4 months 27
days to 7 months 10 days (Table 1).

This study showed a successful TB
treatment rate of 65.1% (368) of all new TB
patients in Brebes Regency during 2020-2022.
Among patients with successful TB treatment
outcomes, 68% ended up as fully treated patients

71

and 32% were cured. In addition, among
patients with unsuccessful treatment outcomes,
0.5% failed, 26.9% dropped out of treatment,
9.6% died, and 62.9% were not evaluated. The
successful treatment rate in new patients in this
study was almost 3/4 of the target success rate
(90%) for TB treatment among new TB patients
and patients with previous treatment history.
This is in line with previous studies that stated
a lower percentage of successful treatment was
in patients with previous treatment than in
new TB cases. Previously treated patients are
more likely to develop multi-drug resistance
to Mycobacterium tuberculosis (Gadoev et al.,
2015; Kempker et al., 2015; Stosic et al., 2018;
Xi et al., 2022).
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Table 2. Bivariate Analysis of Determinants of Successful Treatment among New TB Patients in
Brebes Regency (N=565)

TB Treatment Outcome

Determinant ?;::fﬁ:ﬁi U;:;ijﬁi;f:ﬂ p-value PR (95%CI)
n (%) n (%)

Sex
Female 164 (65,3) 87 (34,7) 0,99 1,01 (0,72-1,44)
Male 204 (65,0) 110 (35,0)

Age
<15 30 (66,7) 15 (33,3) 0,55 1,22 (0,63-2,36)
15-24 67 (72,0) 26 (28,0) 0,10 1,57 (0,95-2,60)
25-34 68 (68,0) 32 (32,0) 0,33 1,29 (0,80-2,09)
>35 203 (62,1) 127 (37,9) - Ref

Working Status
Working 189 (65,4) 100 (34,6) 0,96 1,00 (0,72-1,45)
Not working 179 (64,9) 97 (35,1)

Type of Residence Place
Urban 311 (66.9) 154 (33,1) 0.08 1,52 (0,98-2,37)
Rural 57 (57,0) 43 (43,0)

Health Insurance Coverage
Yes 93 (66,4) 47 (33,6) 0,78 1,08 (0,72-1,62)
No 275 (64,7) 150 (35,3)

Pregnancy Status
Not pregnant 366 (65,1) 196 (34,9) 1,00 0,94 (0,08-10,36)
Pregnant 2 (66,7) 1(33,3)

DM Status
No 359 (66,0) 185 (34,0) 0,04* 2,59 (1,07-6,25)
Yes 9 (42,9) 12 (57,1)

HIV Status
No 366 (65,2) 195 (34,8) 0,61 1,88 (0,26-13,43)
Yes 2 (50,0) 2 (50,0)

Type of Health Care Facility
Primary health care 240 (69,2) 107 (30,8) 0,76 1,30 (0,50-3,41)
Hospital 116 (58,3) 83 (41,7) 0,86 0,81 (0,31-2,16)
Clinic 12 (63,2) 7 (36,8) - Ref

Distance to Health Care Facility
Q1 (<1 km-14,50 km) 328 (65,9) 170 (34,1) 0,28 0,43 (0,09-2,01)
Q2 (14,51 km-29,50 km) 25 (65,8) 13 (34,2) 0,31 0,43 (0,08-2,27)
Q3 (29,51 km-44,50 km) 6(33,2) 12 (66,7) 0,01* 0,11 (0,02-0,69)
Q4 (44,51 km-60 km) 9(81,8) 2 (18,2) - Ref

Ratio of doctors per 100,000

Pop ula“fnz 643 93 (68,4) 43 (31,6) - Ref
82 E i 8’8; 53 (57,6) 39 (42,4) 0,12 0,62 (0,36-1,08)
e (8:9_2’1’5) 108 (62,1) 66 (37.9) 0,30 0,76 (0,47-1,21)
Q1 (21.6.545) 114 (69,9) 49 (30,1) 0,87 1,07 (0,65-1,76)

Category of TB
Pulmonary 331 (63,8) 188 (36,2) 0,03* 0,43 (0,20-0,90)
Extra pulmonary 37 (80,4) 9(19,6)

Type of TB
BTA positive pulmonary TB 203 (64,2) 113(35,8) 0,04* 0,44 (0,20-0,94)
BTA negative pulmonary TB 128 (63,1) 75 (36,9) 0,03* 0,41 (0,19-0,90)
Extra pulmonary TB 37 (80,4) 9(19,4) - Ref

Type of TB Diagnosis
Bacteriologically 203 (64,2) 113 (35,8) 0,68 0,92 (0,65-1,29)
Clinically 165 (66,3) 84 (33,7)
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TB Treatment Outcome

Successful

Unsuccessful

Determinant Treatment Treatment p-value PR (95%CI)
n (%) n (%)

Microscopic Test Status at Diagnosis
Performed 182 (80,5) 44 (19,5) <0,001** 3,40 (2,29-5,03)
Not performed 186 (54,9) 153 (45,1)

Treatment Status
Standardized 359 (65,0) 193 (35,0) 1,00 0,83 (0,25-2,72)
Not standardize 9 (69,2) 4(30,8)

OAT Combination
Category 1 344 (65,3) 183 (34,7) 0,93 1,09 (0,55-2,17)
Child category 24 (63,2) 14 (36,8)

Duration of Treatment
Q1 (0-2 months 14 days)
I?li mfs , éné);;:;s 15 days-4 9(8,2) 101 (91,8) 0,001 045 (0,01-0,18)
Q3 (4 months 27 days-7 7 (10,9) 57 (89,1) <0,001** 0,06 (0,01-0,26)

344 (90,8) 5(9,2) 0,01* 4,91 (1,40-17,14)

months 10 days) 8 (66.7) 4(33.3) i Ref
Q4 (7 months 11 days-12 ’ ’
months)

Microscopic Test Results at the End

of sec%nTiM"mi‘, 196 (81,3) 45(18,7) 0,09 2,34(0,89-6,21)
Not tz:tg;lve 159 (52,3) 145 (47,7) 0,38 0,59 (0,23-1,52)
BTA positive 13 (65,0) 7 (35,0) - Ref

In bivariate analysis (Table 2), TB
treatment success was significantly associated
with the absence of DM status (PR: 2.59; 95%
CI: 1.07-6.25) and distance from residence to
health care facility of 29.51 km-44.50 km (PR:
0.11; 95% CIL: 0.02-0.69). Respondents with
pulmonary TB category (PR: 0.43; 95% CI:
0.20-0.90), BTA positive pulmonary TB (PR:
0.44; 95% CI: 0.20-0.95) and BTA negative
(PR: 0.41; 95% CI: 0.19-0.89); microscopic test
performed at diagnosis (PR: 3.40; 95% CI: 2.29-
5.03), BTA-negative microscopy test result at
the end of the second month after treatment
initiation (PR: 2.34; 95% CI: 0.89-6.21) and
length of TB treatment significantly influenced
the successful treatment. In contrast to these
results, age, gender, employment status, place of
residence, health insurance coverage, pregnancy
status, HIV status, type of health care facility,
treatment status, and OAT combination were
not significantly associated with successful TB
treatment.

Based on the DM status variable, it
shows that new TB patients who do not have
DM comorbidities are 2.59 times more likely to
succeed in TB treatment. These results are in line
with previous research in Bandung, Indonesia
which explains that treatment failure and death
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of TB patients tend to increase especially in
those with comorbidities such as DM (Lestari et
al., 2020; Mohammed et al., 2017; Vrieling et al.,
2018). DM increases TB treatment failure due
to impaired immune system, impaired renal
function, risk of drug toxicity, including risk of
liver toxicity (Gadallah et al., 2016; Reis-Santos
et al., 2013). Elevated blood sugar worsens
the clinical manifestations of TB, and TB can
worsen blood sugar control. Complications in
diabetes can potentially lead to side effects of
antituberculosis drugs, significant impairment
of renal function, and peripheral neuropathy
(Riza et al., 2014). Patients with DM are also
susceptible to infections such as decreased
leukocyte function, especially phagocytosis,
which can lead to increased sensitivity to
Mycobacterium tuberculosis (Restrepo, 2016).
The variables of distance to health care
facility (Q3), category of TB disease in the
lungs, type of TB BTA positive and negative,
and duration of TB treatment (Q1 and Q2)
had smaller PR values than the variable of DM
status. The status of having microscopic test
done at diagnosis, BTA negative microscopic
test result at the second month after treatment
initiation, and duration of TB treatment (Q3)
had a greater PR value than not having DM
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status.

Furthermore, variables with a p-value
<0.25 were analyzed using logistic regression
test to determine variables that have a strong
contribution in association with successful
treatment of new TB patients. Based on Table
2, there were 10 suitable variables, namely age,

place of residence place, DM status, distance
to health care facility, ratio of doctors per
100,000 population, category of TB, type of TB,
microscopic test status at diagnosis, duration of
treatment, and microscopic test results at the
end of second month.

Table 3. Multivariable Analysis of Determinants of Successful Treatment among New TB Patients

in Brebes Regency (N=565)

Variable B SE Wald p-value AdjOR (CI 95%)

Category of TB -1,30 0,59 4,94 0,03 0,27 (0,08-0,85)
Ratio of doctors per 100,000 Population

Q2 (4,4-8,8) 10,92 0,39 5,35 0,02 0,39 (0,18-0,87)
Microscopic Test Status at Diagnosis 0,74 0,34 4,82 0,03 2,09 (1,08-4,06)
Duration of Treatment

Q1 (0-2 months 14 days) -2,49 0,84 8,63 <0,001 0,08 (0,01-0,43)

Q2 (2 months 15 days-4 months 26 -2,91 0,87 11,05 <0,001 0,05 (0,01-0,30)

days)

Q3 (4 months 27 days-7 months 10 2,83 0,78 8,47 <0,001 9,80 (2,10-45,57)

days)
Microscopic Test Results at the End of
Second Month

BTA negative 2,24 0,40 31,06 <0,001 9,40 (4,27-20,69)

Based on the results of multivariable
analysis of logistic regression models, 5
variables significantly continue to affect the
successful treatment of new TB patients,
namely pulmonary TB category (AdjOR:
0.27; 95% CI: 0.08-0.85; p=0.03), the ratio of
doctors (Q2) (AdjOR: 0.39; 95% CI: 1.18-0.87;
p=0.02, comparison: ratio of 2.8-4.3 doctors
per 100,000 population (Q1)); microscopic test
status at diagnosis (AdjOR: 2.09; 95% CI: 1.08-
4.06; p=0.28) compared to no test; duration of
treatment (Q1,Q2,Q3) compared to 7 months
11 days-12 months (Q4), and negative BTA
microscopic test results at the end of second
month after treatment initiation (AdjOR: 9.40;
95% CI: 4.27-20.69; p<0.001, comparison: BTA
positive microscopy test result) (Table 3).

In this study, new TB patients categorized
as pulmonary TB were 0.27 times more likely
to have successful TB treatment than new TB
patients categorized as extrapulmonary. The
pulmonary TB patient category consisted
of patients with positive and negative
bacteriologic examinations. Patients with a
positive bacteriologic examination are closely
associated with the presence of a cavity at
the time of the diagnostic test of the thoracic
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photograph. Patients with cavity lesions
on chest X-ray have a lower likelihood of
treatment success (Ralph et al., 2014; Soeroto
et al., 2022). Bilateral cavities are associated
with prolonged culture conversion and TB
treatment failure. This is due to the presence of
damaged lung parenchyma, which limits drug
penetration into the tissue (Dheda et al., 2017).
study conducted by Kurbatova et al. showed
cavities on chest X-ray were associated with
treatment failure (Kurbatova et al., 2012). The
morphology of cavities varies and the majority
of cavities are located in the apical or posterior
lobes. Thicker cavity walls are associated with
higher concentrations of Mycobacterium
tuberculosis (Urbanowski et al.,, 2020). The
results in this study are in line with previous
research which shows that TB patients with
anatomical location of the disease in the lungs
have increased treatment success due to higher
cure rates than extra-pulmonary (Terefe &
Gebrewold, 2018). The risk of death in patients
with extra-pulmonary TB is 5.58 times higher
than in patients with pulmonary TB because
most organs involved in extra-pulmonary TB
are lymph nodes (52.79%), pleura (22.22%),
bones (13.89%) skin (5.55%) and meninges
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(5.55%) (Rahmanian et al., 2018).

Ratio of doctors of 4.4-8.8 per 100,000
population in the patient's area increased the
probability of successful treatment of new
TB patients by 0.39 times compared to new
TB patients in area that had a smaller ratio of
doctors per 100,000 population. Ratio of doctors
per 100,000 population indicates the burden of
health resources in delivering health services
to the community. The greater the number
of doctors in an area, it can be said that the
coverage of services to the community can be
more evenly distributed and optimal (Agustina
et al, 2019). Appropriate management of
TB cases is essential in eliminating TB and
health care providers play an important role
in its diagnosis and management (Lestari et
al., 2020). This not only includes 6-8 months
of treatment with anti-tuberculosis drugs
but also involves counseling on the disease
process and treatment adherence. Treatment
adherence shows a significant relationship with
TB treatment (Chusna & Fauzi, 2021). Non-
adherence to treatment is a complex view of
the patient's personality and attitude as well
as the ability of health services, especially in
Indonesia where the quality of health services
is uneven (Lestari et al., 2020). Failure of
health resources to monitor patient treatment
adherence and lack of patient knowledge
or motivation can cause TB patients to not
complete their treatment, and increase the risk
of TB multi-drugs resistance (Izudi et al., 2020;
Rahayu et al., 2021). From the perspective
of TB patients, boredom with treatment,
negative perceptions and stigma towards their
condition, lack of knowledge regarding the
effects, and duration of treatment lead to low
treatment adherence. For this reason, access
to health workers aims to support and educate
TB patients can help minimize the problem of
unsuccessful treatment (Pradipta et al., 2021).
Besides prescribing medication, health workers
also play an important role in helping patients
overcome individual challenges to complete
treatment (Alipanah et al., 2018).

The accuracy of TB diagnosis determines
the success of treatment and control of TB
infection. In this study, microscopic testing at
diagnosis showed a treatment success rate 2.09
times greater than that of new patients who
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were not diagnosed with microscopic testing.
However, microscopic testing at diagnosis is
not the gold standard due to the low sensitivity
of microscopic testing. The low sensitivity will
miss many patients who are truly TB positive,
increasing the number of "false negatives".
Microscopic examination to detect acid-
resistant bacilli in clinical specimens is a rapid
and inexpensive test, but previous studies
have shown that the sensitivity of microscopic
testing was 54% in respiratory samples and
50% in non-respiratory samples (Afsar et al.,
2018). RMT is a sensitive and rapid method
when compared to other methods, RMT was
shown to be more sensitive than microscopic
tests in both respiratory (100% vs 54%) and
non-respiratory (87% vs 50%) specimens. In
addition, live bacteria should not be taken as
specimens in treated patients. Since live and
dead bacilli cannot be distinguished by PCR
methods, it is known that false positive results
can be seen in patients with a history of MTB
(Bilgin et al., 2016). In high prevalence TB
infection, it was found that the sensitivity value
of sputum microscopic examination was lower
than other diagnostic tools, such as GeneXpert
(RMT) (9.3% vs. 16.7%) (Geleta et al., 2015).
The length of treatment for TB patients
must be under the standard, which is 6
months consisting of intensive (2 months) and
continued (4 months) treatment phases, if the
sputum test results are still positive at the end
of second month, it will be emphasized on the
recommendation to extend the intensive phase
(Silva et al.,, 2020). Extending the treatment
period may lead to the risk of drug resistance
and may cause treatment failure (Lee et al.,
2020). Our study showed that new TB patients
with treatment duration of 4 months 26.5
days to 7 months 9.5 days showed the most
significant association with successful TB
treatment rate. The AdjOR value for this length
of treatment was 9.8, which increased the
probability of successful treatment 9.8 times
compared to new TB patients who underwent
treatment for longer than this period. The
WHO currently recommends at least 6 months
of treatment for active TB and 12 months for
latent TB. These long treatment periods can be
difficult for patients to adhere to, especially once
they are well and need to return to work. Poor
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adherence can lead to relapse and even death
in individuals and increased transmission and
development of drug resistance (Tesema et al.,
2020).

Negative BTA microscopic test results
at the end of second month after treatment
initiation showed a significant association
with treatment success of new TB patients.
The AdjOR value showed that a negative
BTA microscopic test at the end of second
month increased treatment success by 9.4
times compared to those without the test.
Sputum smear conversion in the second
month of previous treatment was associated
with treatment success (Do Socorro Nantua
Evangelista et al., 2018). In line with previous
research, BTA positive at second months of
TB treatment was found to be the strongest
predictor of treatment failure (Koo et al., 2020).
This is also consistent with the findings of
Soeroto et al in West Java and Liu et al in China
(Liu et al., 2018; Soeroto et al., 2022). Treatment
of sputum specimens for microscopic testing
is recommended at monthly intervals until
two consecutive specimens are negative.
A meta-analysis confirmed that a negative
sputum smear at two months of treatment is
a predictor of successful TB treatment (Torres
et al, 2019). Sputum microscopic is a low-
cost test and can be used by TB programs to
identify those at risk for early intervention.
The first two months of TB treatment is when
there is rapid killing of actively dividing bacilli
and semi-dormant bacilli and the majority of
BTA-positive patients turn negative during this
period (Izudi et al., 2020). A positive sputum
smear at two months may be due to primary or
alternative drug resistance, leading to MDR TB
and treatment failure, especially in the context
of poor adherence, so if the result is still BTA-
positive the recommendation to extend the
intensive phase is emphasized (Gadoev et al.,
2015).

A weakness of this study is not included
variables strongly associated with TB treatment
outcomes such as contact history, patient
clinical symptoms, lung X-ray examination,
and length of treatment delay. This is due to the
accessibility of variables located on other forms
in SITB.
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CONCLUSION

This study showed that pulmonary
TB category, doctor ratio of 4.4-8.8 per
100,000 population, microscopic test status at
diagnosis, treatment duration of less than 7
months 11 days-12 months, and BTA negative
microscopic test result at the end of the
second month after the treatment initiation
are determinants of successful treatment of
new TB patients. Improved patient-focused
integrated care and prevention efforts, proper
early diagnosis through increased coverage
of bacteriological tests according to the gold
standard, increased and equitable distribution
of the number of health workers, increased
coverage of microscopic tests at the end of
the second month after treatment initiation,
carried out treatment according to standards,
increased efforts to monitor compliance and
completeness of treatment, and increased the
reporting cases in TB surveillance system, can
be reduced the risk of unsuccessful treatment
of new TB patients.

REFERENCES

Agustina, R., Dartanto, T., Sitompul, R., Susiloretni,
K. A., Suparmi, Achadi, E. L., Taher, A,
Wirawan, E, Sungkar, S., Sudarmono, P,
Shankar, A. H., Thabrany, H., Susiloretni, K.
A., Soewondo, P,, Ahmad, S. A., Kurniawan,
M., Hidayat, B., Pardede, D., Mundiharno,

. Khusun, H. (2019). Universal health

coverage in Indonesia: concept, progress,
and challenges. The Lancet, 393(10166),
75-102.  https://doi.org/10.1016/S0140-
6736(18)31647-7

Alipanah, N, Jarlsberg, L., Miller, C., Linh, N. N,,
Falzon, D., Jaramillo, E., & Nahid, P. (2018).
Adherence interventions and outcomes
of tuberculosis treatment: A systematic
review and meta-analysis of trials and
observational studies. In PLoS Medicine (Vol.
15, Issue 7). https://doi.org/10.1371/journal.
pmed.1002595

Apay, E (2022). Factors Affecting the Success of
Treatment in Drug Sensitive Pulmonary
Tuberculosis Patients at the Rimba Jaya
Health Center Merauke Regency. 10(4).

Badan Pusat Statistik Provinsi Jawa Tengah. (2020).
Profil Kesehatan Jateng 2020. 1(1), 33-44.

Bekker, A., Schaaf, H. S., Draper, H. R,, Kriel, M., &
Hesseling, A. C. (2016). Tuberculosis disease



Silvi Yanti, Lukman Fauzi/ Journal of Health 8 (1) (2023)

during pregnancy and treatment outcomes
in HIV-infected and uninfected women
at a referral Hospital in Cape Town. PLoS
ONE, 11(11), 1-14. https://doi.org/10.1371/
journal.pone.0164249

Berhe, G., Enquselassie, F, & Aseffa, A. (2012).
Treatment outcome of smear-positive
pulmonary tuberculosis patients in Tigray
Region, Northern Ethiopia. BMC Public
Health, 12(1). https://doi.org/10.1186/1471-
2458-12-537

Brebes Regency Health Office. (2019). Profil
Kesehatan Kabupaten Brebes 2019 (Issue I).

Brebes Regency Health Office. (2020). Profil
Kesehatan Kabupaten Brebes 2020.

Brebes Regency Health Office. (2021). Profil
Kesehatan Kabupaten Brebes 2021.

CDC. (2021). Drug-Resistant TB.

Chusna, N. N., & Fauzi, L. (2021). Faktor-Faktor
yang Berhubungan dengan Kesembuhan
Tuberkulosis pada Penderita Tuberkulosis
di Kota Semarang. Indonesian Journal of
Health Community, 2(1), 8. https://doi.
org/10.31331/ijheco.v2il1.1625

Dheda, K., Gumbo, T., Maartens, G., Dooley, K. E.,
McNerney, R., Murray, M., Furin, ., Nardell,
E. A, London, L., Lessem, E., Theron, G., van
Helden, P, Niemann, S., Merker, M., Dowdy,
D., Van Rie, A., Siu, G. K. H., Pasipanodya,
J. G., Rodrigues, C., ... Warren, R. M.
(2017). The epidemiology, pathogenesis,
transmission, diagnosis, and management
of multidrug-resistant, extensively drug-
resistant, and incurable tuberculosis.
The Lancet Respiratory Medicine, 5(4),
291-360. https://doi.org/10.1016/S2213-
2600(17)30079-6

Do Socorro Nantua Evangelista, M., Maia, R,
Toledo, J. P, De Abreu, R. G., Braga, J. U,
Barreira, D., & Trajman, A. (2018). Second
month sputum smear as a predictor of
tuberculosis treatment outcomes in Brazil.
BMC Research Notes, 11(1), 4-9. https://doi.
org/10.1186/s13104-018-3522-3

Gadallah, M. A., Mokhtar, A., Rady, M., El-
Moghazy, E., Fawzy, M., & Kandil, S. K.
(2016). Prognostic factors of treatment
among patients with multidrug-resistant
tuberculosis in Egypt. Journal of the Formosan
Medical Association, 115(11), 997-1003.
https://doi.org/10.1016/j.jfma.2015.10.002

Gadoev, J., Asadov, D., Tillashaykhov, M., Tayler-
Smith, K. Isaakidis, P, Dadu, A., De
Colombani, P, Hinderaker, S. G., Parpieva,
N., Ulmasova, D., Jalolov, A., Hamraev, A.,
Ali, E.,, Van Den Boom, M., Hammerich,

77

A., Gozalov, O., & Dara, M. (2015). Factors
associated with unfavorable treatment
outcomes in new and previously treated
TB patients in Uzbekistan: A five year
countrywide study. PLoS ONE, 10(6),
1-17. https://doi.org/10.1371/journal.
pone.0128907

Gebrezgabiher, G., Romha, G., Ejeta, E., Asebe,
G., Zemene, E., & Ameni, G. (2016).
Treatment outcome of tuberculosis patients
under directly observed treatment short
course and factors affecting outcome in
southern Ethiopia: A five-year retrospective
study. PLoS ONE, 11(2), 1-10. https://doi.
org/10.1371/journal.pone.0150560

Geleta, D. A, Megerssa, Y.C., Gudeta, A.N., Akalu, G.
T., Debele, M. T., & Tulu, K. D. (2015). Xpert
MTB/RIF assay for diagnosis of pulmonary
tuberculosis in sputum specimens in remote
health care facility Clinical microbiology
and vaccines. BMC Microbiology, 15(1), 1-6.
https://doi.org/10.1186/512866-015-0566-6

Hanson, C., Cox, J., Mbaruku, G., Manzi, F,
Gabrysch, S., Schellenberg, D., Tanner,
M., Ronsmans, C., & Schellenberg, J.
(2015). Maternal mortality and distance
to facility-based obstetric care in rural
southern Tanzania: A secondary analysis
of cross-sectional census data in 226 000
households. The Lancet Global Health, 3(7),
e387-e395.  https://doi.org/10.1016/S2214-
109X(15)00048-0

Indonesia Ministry of Health. (2017). PMK Nomor
67 Tahun 2016 Tentang Penanggulangan
Tuberkulosis. 163.

Indonesia Ministry of Health. (2020). Strategi
Nasional Penanggulangan Tuberkulosis di
Indonesia 2020-2024. Pertemuan Konsolidasi
Nasional Penyusunan STRANAS TB, 135.

Izudi, J., Tamwesigire, I. K., & Bajunirwe, E (2020).
Treatment supporters and level of health
facility influence completion of sputum smear
monitoring among tuberculosis patients
in rural Uganda: A mixed-methods study.
International Journal of Infectious Diseases,
91, 149-155.  hitps://doi.org/10.1016/j.
1jid.2019.12.003

Kempker, R. R., Kipiani, M., Mirtskhulava, V.,
Tukvadze, N., Magee, M. J., & Blumberg,
H. M. (2015). Acquired drug resistance
in mycobacterium tuberculosis and poor
outcomes among patients with multidrug-
resistant tuberculosis. Emerging Infectious
Diseases, 21(6), 992-1001. https://doi.
org/10.3201/eid2106.141873

Koo, H.-K., Min, J., Kim, H. W,, Lee, J., Kim, J.



Silvi Yanti, Lukman Fauzi / Journal of Health 8 (1) (2023)

S., Park, J. S., & Lee, S.-S. (2020). Clinical
Profiles and Prediction of Treatment Failure
in Patients with Tuberculosis. BMC Infectious
Diseases, 20, 1-7.

Kurbatova, E. V., Taylor, A., Gammino, V. M,
Bayona, J., Becerra, M., Danilovitz, M.,
Falzon, D., Gelmanova, I., Keshavjee, S.,
Leimane, V., Mitnick, C. D., Quelapio,
M. I, Riekstina, V., Viiklepp, P, Zignol,
M., & Cegielski, J. P. (2012). Predictors of
poor outcomes among patients treated for
multidrug-resistant tuberculosis at DOTS-
plus projects. Tuberculosis, 92(5), 397-403.
https://doi.org/10.1016/j.tube.2012.06.003

Lee, H., Sohn, J. W,, Sim, Y. S., Shin, T. R., Kim, D.-
G., & Choi, H. (2020). Outcomes of extended
duration therapy for drug-susceptible
cavitary pulmonary tuberculosis. Annals
of Translational Medicine, 8(6), 346-346.
https://doi.org/10.21037/atm.2020.02.104

Lestari, B. W.,, McAllister, S., Hadisoemarto, P. E,
Afifah, N, Jani, I. D., Murray, M., van Crevel,
R., Hill, P. C., & Alisjahbana, B. (2020).
Patient pathways and delays to diagnosis
and treatment of tuberculosis in an urban
setting in Indonesia. The Lancet Regional
Health - Western Pacific, 5, 100059. https://
doi.org/10.1016/j.lanwpc.2020.100059

Liu, Q,, Lu, P,, Martinez, L., Yang, H., Lu, W,, Ding,
X., & Zhu, L. (2018). Factors affecting time
to sputum culture conversion and treatment
outcome of patients with multidrug-resistant
tuberculosis in China. BMC Infectious
Diseases, 18(1), 1-7. https://doi.org/10.1186/
s12879-018-3021-0

Lwanga, Stephen Kaggwa, Lemeshow, S. & W. H. O.
(1991). Sample size determination in health
studies : a practical manual/ S. K. Lwanga and
S. Lemeshow.

Marg¢da, R. (2018). Tuberculosis and gender -
Factors influencing the risk of tuberculosis
among men and women by age group.
Pulmonology, 24(3), 199-202. https://doi.
0rg/10.1016/j.pulmoe.2018.03.004

Mayer, C. M., Owaraganise, A., Kabami, ],
Kwarisiima, D., Koss, C. A., Charlebois, E.
D., Kamya, M. R., Petersen, M. L., Havlir, D.
V., & Jewell, B. L. (2019). Distance to clinic is
a barrier to PrEP uptake and visit attendance
in a community in rural Uganda. Journal of
the International AIDS Society, 22(4), 1-8.
https://doi.org/10.1002/jia2.25276

Mohammed, T., Daniel, K., Helamo, D., & Leta, T.
(2017). Treatment outcomes of tuberculosis
patients in nigist Eleni Mohammed general
hospital, hosanna, southern nations,

78

nationalities and peoples region, Ethiopia:
A five year (June 2009 to August 2014)
retrospective study. Archives of Public Health,
75(1), 1-10. https://doi.org/10.1186/s13690-
017-0184-x

Office, C. J. P. H. (2019). Profil Kesehatan Provinsi
Jateng Tahun 2019. Dinas Kesehatan Provinsi
Jawa Tengah, 3511351(24), 273-275.

Oshi, D. C., Oshi, S. N., Alobu, 1., & Ukwaja, K. N.
(2014). Profile and treatment outcomes of
tuberculosis in the elderly in southeastern
Nigeria, 2011-2012. PLoS ONE, 9(11),
2011-2012. https://doi.org/10.1371/journal.
pone.0111910

Pradipta, I. S., Idrus, L. R, Probandari, A., Lestari, B.
W., Diantini, A., Alffenaar, J. W. C., & Hak, E.
(2021). Barriers and strategies to successful
tuberculosis treatment in a high-burden
tuberculosis setting: a qualitative study from
the patient’s perspective. BMC Public Health,
21(1), 1-12. https://doi.org/10.1186/s12889-
021-12005-y

Rahayu, S. R., Fauzi, L., Semadi, N. P. D., Rizqi, N.
D., Prehamukti, A. A., Lestari, S., Firdhausy,
H. S., Merzistya, A. N. A., & Khasanah, A.
E (2021). Integrated Health Education
(IHE) Method: An Impact on Tuberculosis
Health Education for the Sub-district of
Sumowono Society, Indonesia. Unnes Journal
of Public Health, 10(2), 144-150. https://doi.
org/10.15294/ujph.v10i2.46864

Rahmanian, V., Rahmanian, K., Rahmanian, N.,
Rastgoofard, M., & Mansoorian, E. (2018).
Survival rate among tuberculosis patients
identified in south of Iran, 2005-2016.
Journal of Acute Disease, 7(5), 207. https://
doi.org/10.4103/2221-6189.244172

Rajarao, P, & Anjanamma, T. C. (2013). Gender
differences in treatment outcome of
tuberculosis patients under the Revised
National Tuberculosis Control Programme.
International Journal of Pharmacy and
Biomedical Sciences, 4(2), 66-68.

Ralph, A. P, Ardian, M., Wiguna, A., Maguire, G.
P, Becker, N. G., Drogumuller, G., Wilks,
M. J., Waramori, G., Tjitra, E., Sandjaja,
Kenagalem, E., Pontororing, G. J., Anstey,
N. M., & Kelly, P. M. (2014). A simple, valid,
numerical score for grading chest x-ray
severity in adult smear-positive pulmonary
tuberculosis.  Thorax, 65(10), 863-869.
https://doi.org/10.1136/thx.2010.136242

Reis-Santos, B., Gomes, T., Horta, B. L., & Maciel,
E. L. N. (2013). The outcome of tuberculosis
treatment in subjects with chronic kidney
disease in Brazil: a multinomial analysis.



Silvi Yanti, Lukman Fauzi/ Journal of Health 8 (1) (2023)

Jornal Brasileiro de Pneumologia, 39(5),
585-594. https://doi.org/10.1590/51806-
37132013000500009

Restrepo, B. 1. (2016). Diabetes and tuberculosis.
Journal of the Medical Association of Georgia,
42(12), 519-522. https://doi.org/10.1128/
microbiolspec. TNMI7-0023-2016.Diabetes

Riza, A. L., Pearson, E, Ugarte-Gil, C., Alisjahbana,
B., Van de Vijver, S., Panduru, N. M., Hill,
P. C., Ruslami, R., Moore, D., Aarnoutse,
R., Critchley, J. A., & van Crevel, R. (2014).
Clinical management of concurrent diabetes
and tuberculosis and the implications for
patient services. The Lancet Diabetes and
Endocrinology, 2(9), 740-753. https://doi.
org/10.1016/52213-8587(14)70110-X

Robsky, K. O.,Robsky, K. O., Hughes, S., Kityamuwesi,
A., Kendall, E. A, Kitonsa, P. J., Dowdy, D.
W., Katamba, A., & Katamba, A. (2020).
Is distance associated with tuberculosis
treatment outcomes? A retrospective cohort
study in Kampala, Uganda. BMC Infectious
Diseases, 20(1), 1-9. https://doi.org/10.1186/
§12879-020-05099-z

Silva, D. R., Mello, E C. de Q., & Migliori, G. B.
(2020). Shortened tuberculosis treatment
regimens: What is new? Jornal Brasileiro
de Pneumologia, 46(2), 1-8. https://doi.
org/10.36416/1806-3756/¢20200009

Soeroto, A. Y., Nurhayati, R. D., Purwiga, A., Lestari,
B. W,, Pratiwi, C., Santoso, P.,, Kulsum, I. D,
Suryadinata, H., & Ferdian, F. (2022). Factors
associated with treatment outcome of MDR/
RR-TB patients treated with shorter injectable
based regimen in West Java Indonesia. PLoS
ONE, 17(1 January). https://doi.org/10.1371/
journal.pone.0263304

Stosic, M., Vukovic, D., Babic, D., Antonijevic,
G., Foley, K. L., Vujcic, I, & Grujicic, S. S.
(2018). Risk factors for multidrug-resistant
tuberculosis among tuberculosis patients
in Serbia: A case-control study. BMC Public
Health, 18(1),91-96. https://doi.org/10.1186/
§12889-018-6021-5

Terefe, A. N., & Gebrewold, L. A. (2018). Modeling
Time to Recovery of Adult Tuberculosis
(Tb) Patients in MizanTepi University
Teaching Hospital, South-West Ethiopia.
Mycobacterial Diseases, 08(01), 1-6. https://
doi.org/10.4172/2161-1068.1000258

Tesema, T., Seyoum, D., Ejeta, E., & Tsegaye,
R. (2020). Determinants of tuberculosis

79

treatment outcome under directly observed
treatment short courses in Adama City,
Ethiopia. PLoS ONE, 15(4), 1-12. https://doi.
org/10.1371/journal.pone.0232468

Torres, N. M. C., Rodriguez, J. J. Q., Andrade, P. S. P,
Arriaga, M. B., & Netto, E. M. (2019). Factors
predictive of the success of tuberculosis
treatment: A systematic review with meta-
analysis. PLoS ONE, 14(12), 1-24. https://
doi.org/10.1371/journal.pone.0226507

Urbanowski, M. E., Ordonez, A. A., Ruiz-Bedoya,
C. A, Jain, S. K., & Bishai, W. R. (2020).
Cavitary tuberculosis: the gateway of disease
transmission. The Lancet Infectious Diseases,
20(6), ell7-e128. https://doi.org/10.1016/
S1473-3099(20)30148-1

Vrieling, E, Ronacher, K., Kleynhans, L., van
den Akker, E., Walzl, G., Ottenhoff, T. H.
M., & Joosten, S. A. (2018). Patients with
Concurrent Tuberculosis and Diabetes Have
a Pro-Atherogenic Plasma Lipid Profile.
EBioMedicine, 32, 192-200. https://doi.
org/10.1016/j.ebiom.2018.05.011

Wen, Yufeng, Zhang, Zhiping, Li, Xianxiang, Xia,
Dan, Jun, M., Dong, Y., & Zhang, X. (2018).
Treatment Outcomes and Factors Affecting
Unsuccessful ~ Outcome Among New
Pulmonary Smear Positive and Negative
Tuberculosis Patients in Anging, China:
A Retrospective Study. BMC Infectious
Diseases, 18, 1-12.

World Health Organization. (2013). Who revised
definitions and reporting framework for
tuberculosis. In Eurosurveillance (Vol. 18,
Issue 16).

World Health Organization. (2017). Guidelines for
treatment of drug-susceptible tuberculosis
and patient care. In  World Health
Organization (Vol. 62, Issue 12).

World Health Organization. (2018). Global TB
report 2018. In World Health Organization
(Vol. 63, Issue 10).

World Health Organization. (2021a). Global
tuberculosis report 2021.
World Health Organization. (2021b). Global

Tuberculosis Report 2021. In WHO. World
Health Organization.

Xi, Y., Zhang, W, Qiao, R. J., & Tang, J. (2022). Risk
factors for multidrug-resistant tuberculosis:
A worldwide systematic review and meta-
analysis. PLoS ONE, 17(6 June), 1-15. https://
doi.org/10.1371/journal.pone.0270003



