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Abstract. Tuberculosis (TB) is a major public health issue that remains
difficult to detect. Despite its low sensitivity and specificity, the most
widely used TB examination method is sputum smear microscopy.
The molecular rapid test method with expert microorganisms for
tuberculosis/rifampicin (X-pert MTB/RIF) has better sensitivity and
specificity than sputum smear microscopy. This study aimed to
evaluate the utilization of molecular rapid test in several hospitals in
East Indonesia. The design of this study was a cross sectional. Data
on patients were collected by enumerator and the health facilities” TB
team using the TB Forms 01, 04, 05, and 06. The data collected included
patient characteristics, examination objectives, referral origin, specimen
type, reference hospital, and molecular test results. This study included
16,186 patients, with 71% having molecular rapid testing method and
the remaining 29% having a combination of molecular rapid test and
microscopic method. Most of the patients were male (60%), aged 15-54
years (63.3%), and from internal health facilities (67.1%). The patient’s
status was mostly “new cases” (77.4%), and 99.9% of the specimens were
sputum. For the past five years (2014-mid 2018), most patients sought
an examination for drug-sensitive TB, then drug-resistant tuberculosis
(DR-TB), and at least tuberculosis-human immunodeficiency virus
(TB-HIV) and tuberculosis-diabetes mellitus (TB-DM). There was an
increase in the number of patients tested using molecular rapid test
during the 2014-2018 period in the East Indonesia region. The most
significant increase in patients using the molecular rapid test detection
method was in 2017. The high increase in the use molecular rapid
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testing 2017 was related to its exclusion with the Ministry of Health
Regulations number 67 in 2016 about tuberculosis control.
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INTRODUCTION

Tuberculosis (TB) is a major health problem worldwide, including in
Indonesia. Tuberculosis is a deadly health threat and has quite a challenge
in its detection methods. Based on the Global TB Report 2021 (WHO, 2021),
Indonesia has the third highest TB burden in the world after India and China.
The estimated number of TB cases in Indonesia is 824,000, with a notification
rate of 393,232 cases. The number of TB deaths in Indonesia has reached
150,000 cases, with TB mortality rate of 55 per 100,000 population (KNCV
Indonesia, 2022).

The most widely used TB examination method in TB-endemic countries,
including Indonesia, is sputum smear microscopy, despite its low sensitivity
and specificity and inability to determine drug sensitivity. Therefore,
the molecular rapid test method was introduced in Indonesia to diagnose
TB in 2012. The molecular rapid test, namely, the expert mycobacterium
tuberculosis/rifampicin (X-pert MTB/RIF) method, is a developmental
diagnostic tool that can be used to detect the presence of Mycobacterium
tuberculosis germs automatically by molecular examination and can also be
used to detect resistance to rifampin. Initially, the molecular rapid test was
only used for testing for drug-resistant TB and human immunodeficiency
virus - tuberculosis (HIV-TB). The molecular rapid test is used to diagnose
new pulmonary TB in addition to drug-resistant TB and HIV-TB. The
diagnosis of adult pulmonary TB is confirmed by bacteriological examination,

including microscopic examination, molecular rapid test, and culture.
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The molecular rapid test method with X-pert MTB/RIF has better
sensitivity and specificity than microscopic examination. This method
can detect 90.3% of confirmed cases of TB culture, compared to 67.1% of
microscopic examinations (Boehme et al, 2010). Furthermore, a study in
Tanzania reported that the accuracy of molecular rapid test with X-pert MTB/
RIF for detecting MTB had a sensitivity and specificity of 88.4% and 99%,
respectively (Ntinginya et al, 2012).

According to Ministry of Health, Research and Development Center
of Public Health Efforts in research report on the Evaluation study of TB case
detection by molecular rapid test in Indonesia, until the end of 2017, X-pert
MTB/RIF machines had been distributed to 600 health facilities throughout
Indonesia (MOH RI, 2018). The distribution of molecular rapid test is
prioritized for hospitals that have passed the feasibility study. This study
was conducted to further analyze the data from the Evaluation Study of TB
Case Detection with Molecular Rapid Tests in Indonesia during 2014 to mid
2018. The aim of the study was to evaluate the utilization of molecular rapid

test method for TB case detection in the East Indonesia Region.

MATERIALS AND METHODS

This study was conducted to further analyze the data from the
Evaluation Study of TB Case Detection with Molecular Rapid Test in
Indonesia in 2018. This was a descriptive study with a cross-sectional
design. In this study, 22 district and city hospitals in Eastern Indonesia
participated. The criteria for selecting the sample were hospitals that had
operated the molecular rapid test device for six months. Sampling was carried
out in eastern Indonesia due to more difficult geographical conditions with
limited facilities and infrastructure. Therefore, this condition has an impact

on community health.

A general description of the patient (age and gender), the type of
examination (test for drug-sensitive tuberculosis (TB), tuberculosis drug
resistance (TB DR), tuberculosis-HIV (TB-HIV), tuberculosis-diabetes mellitus
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(TB-DM), and the origin of the referral (internal health services), facilities,
public health centers, other hospitals, and doctor/private clinics), and data
collected were obtained from tuberculosis forms (TB 01, 04, 05, and 06) from
2014 until mid-2018.

Data processing was performed after the cleaning and editing. Data
were then analyzed with the Statistical Program for Social Science (SPSS)
version 24, developed by IMB Corporation, Armonk, NY. The data were
analyzed descriptively and displayed in tables and graphs.

Ethical approval for this study was obtained from the Ethics Committee
of the Health Research and Development Agency, No. LB.02/2/KE 112/2018,
signed on March 28, 2018.

RESULTS

A total of 16,186 patients were examined using the molecular rapid test
method for five years in 22 hospitals in the study area in East Indonesia. During
2014-2018, using the molecular rapid test method to diagnose tuberculosis
was the most in 2018 accounted for 8,602 patients (Table 1). The molecular
rapid test method reported the highest number of TB patients diagnosed at the
district hospitals of Kendari, Manado, and Sorong because the three districts

have used molecular rapid test since 2014 until 2018 (Fig 1).

Most of the patients diagnosed with TB using the molecular rapid test
method were male (60%), aged 15-54 years (63.3%), the origin of the referral
was from an internal health facility (67.1%), the patient’s treatment status was
a new case (77.4%), and 99.9% of the specimens to be examined were sputum
(Table 2). The molecular rapid test method is widely used for drug-sensitive
TB testing, and only a small portion is used for TB-DM testing. From 2014 to
mid-2018, most of the patients referred came from internal health facilities and
were new TB cases. In addition, the number of positive TB cases diagnosed
using the molecular rapid test method increased every year for both drug

sensitive and resistant TB (Table 3).
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Hospitals in the East Indonesian Region

Fig 1- Trend of hospitals that performed the molecular rapid test for tuberculosis
diagnosis in the East Indonesia region (2014 to mid 2018)

DISCUSSION

The use of tuberculosis diagnosis technology with the molecular rapid
test method in the East Indonesia Region study area has increased. This can
be seen from the increasing number of patients who are examined using this
method in hospitals every year. The highest number of patients diagnosed
with the molecular rapid test method were in Kendari, Menado, and Sorong
Hospitals. The high number of patients diagnosed using the molecular
rapid test method in this area is due to the use of this method; the molecular

rapid test has been carried out in each hospital since 2014. In several study

Vol 53 (Supplement 2) 2022 861



SOUTHEAST ASIAN ] TROP MED PUBLIC HEALTH

v6¢’C 798 GL0'T 8¢C a1 9 A1D opeuey ‘Teyrdsop] mopuey| ‘JoI]
€€9 6y 5748 0 0 0 A1) resedus(q “eAeduep) rendsory
PLSI
06 €9 LT 0 0 0 jereq rere33uey ‘Te3rdsor opowoy]
€91 1L <6 0 0 0 PLISIJ 0]V ‘TedsOH yeqerey]
PLSIq
(94} 68 €8 0 0 0 jereg equing ‘Tejtdsop] yeqnqedrep
PISIq
<0¢ 96¢ 9% 0 0 0 yedua] ‘Teyrdsopy syoquo eder]
€99 9% 01 0 0 0 A1) eandede( ‘Teyrdsor] eindaqy
£59¢ 181 9/ 0 0 0 PISI INw] weldg ‘Tejrdsof] ning
6Tl 619 Iy 891 L1 0 pgsiq ewiq ‘eyrdsoy ewrg
PISIq
991 06 4 0 0 0 jereg emequng ‘Tejrdsof] ejidssy
709 69¢ aee 0 0 0 PISI I[OL-10], ‘TeyrdsoH oprdoso
926 bLe résl 0 0 0 [e3idsoy jorsi( reddueg ynmny
6911 €8/ 09¢ 9C 0 0 Teydsol 1sIq neIdN
810¢ £10¢ 910¢ qro¢ ¥10¢
[e30]  SonI[IOe] Yi[eay je pazimn 3uraq s3s9) prder renosjowr jo roquinn readsoyy

QT0Z-F10Z Ul eISSUOPU] UId)Sey Ul SONI[IOR] YI[eay je pazIinn 3uraq poyiau 33 prder Iendsjour jo aquumny

1 2[qeL.

Vol 53 (Supplement 2) 2022

862



EVALUATION OF THE MOLECULAR RAPID TEST METHOD FOR TUBERCULOSIS

98191 2098 €LL'S 0Tl 0cy 11 [eI0L
660°1 2001 L6 0 0 0 A1) endede( ‘Teydsor] emdaqy
11ns1(] ered3uay,
15 74 78 08 ¢/ 8 0 nyNJeA ‘[e3dsor] ungnpmsyeg (e
49} 88 79 0 0 0 PISI nmn ‘Teyrdsor] nano) erejeq
VAR OIT'T 6¢ST [4°15 8LL 99 A1) 1epuay ‘Teyrdsol seiajyeq
87S'T %44 629 €9¢ 445 ¢y psiq 3uoiog ‘Teyrdsoy uoiog
PISI
8ST 68 69 0 0 0 eleroy, euey ‘reyrdsoy epepeq e
809 (Vi 881 0 0 0 Ppsig ninwepy ‘Teyrdsoy ninwey
9 (0183 44 001 0 0 18I Suspe[ng ‘Teydso SuspEng
91¢ 91¢ 0 0 0 0 ey, usyedngey] ‘Teyrdsor] exruur],
810¢ £10¢C 910¢ qroc ¥10¢
[e30]  SOI[IOE] Y edy e pazimmn 3uraq s3sa) prder Iendsjour jo aquimny reydsory

(1u00) T 21qeL

863

Vol 53 (Supplement 2) 2022



SOUTHEAST ASIAN ] TROP MED PUBLIC HEALTH

Table 2
Characteristics of patients (N =16,186)

Characteristic Frequency, n (%)

Sex

Male 9,728 (60.1)

Female 6,458 (39.9)
Age group

<15 years 345 (2.1)

15-54 years 10,248 (63.3)

>55 years 5,593 (34.6)
Referral origin

Internal health facility 10,860 (67.1)

Public health center 3,465 (21.4)

Other hospitals 1,191 (7.4))

General practitioner's clinics 416 (2.6)

Unknown 254 (1.6)
Treatment status

New tuberculosis case suspect 12,532 (77.4)

Re-treatment of Tuberculosis-suspect 3,654 (22.6)

Type of specimens

Sputum 16,165 (99.9)
Liquor Cerebrospinalis (LCS)/ Cerebrospinal fluid 2 (0.0
Gastric lavage 7 (0.0)
Pleural fluid 11 (0.1)
Feces 1 (0.0)
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areas, an increase in molecular rapid test use was identified from 2014 to
mid 2018. This increase in the molecular rapid test use is estimated to be
related to the better and more equitable distribution of the molecular rapid
test in eastern Indonesia. In 2014, only three (13.6%) out of 22 hospitals in
eastern Indonesia used the molecular rapid test. Then in 2015 the number
of hospitals using molecular rapid test to diagnose TB has increased to five
times (22.7%), and in 2016, it reached seven times (31.8%). The coverage of
bacteriologically confirmed TB cases with molecular rapid test is targeted
to reach 75% in 2024 (MOH RI, 2020b). In 2017-2018, all the hospitals in the
study area have used the molecular rapid test to diagnose TB. The number of
patients using the molecular rapid test method to diagnose TB is increasing
every year in eastern Indonesia. The highest increase occurred in 2017, about
4 times when compared to 2016. However, the highest number of patients
using molecular rapid test to diagnose tuberculosis in 2018. The increase
in the use of molecular rapid test method in health facilities in Eastern
Indonesia is one of the efforts towards eliminating TB in 2030 (MOH RI,
2020b). However, there was no significant increase in the utilization of the
molecular rapid test for diagnosing TB from 2017 to 2018 because the data
were collected only until July 2018. The significant increase in the use of
the molecular rapid test in 2017 was related to the issuance of Ministry of
Health Regulation No. 67 of 2016, concerning tuberculosis prevention (MOH
RI, 2016). In addition, the molecular rapid test method with X-pert MTB/
RIF is superior to microscopic examination due to its higher sensitivity in
diagnosing sensitive and resistant rifampicin and can also examine non-

sputum specimens (Simarmata and Lolong 2020).

Patients who received the molecular rapid test in several hospitals
in east Indonesia were mostly male, with a mean age ranging from 15 to 54
years. This condition is similar to a study conducted in Cipto Mangunkusumo
Hospital and Persahabatan Hospital in Jakarta, where there were more male
than female patients receiving the molecular rapid test (Afriliyantina et al,

2015). Most TB cases affect more male than female patients. The result of
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Rukmini and Chatarina (2011) showed that the risk of getting TB is 1.6 times
higher for male than female. The results of the Tuberculosis Prevalence
Survey in Indonesia showed that the prevalence of TB in males was three
times higher than in females (Lolong ef al, 2015). The higher prevalence of
TB in males is because males are more exposed to TB risk factors such as

smoking and lack of drug adherence.

In this study, the molecular rapid test to diagnose TB is mostly used
in patients aged 15-54 years (63.3%) while Pangaribuan et al (2020) reported
that approximately 75% of patients with pulmonary TB were at the most
economically productive age 15-49 years. Pulmonary tuberculosis affects
almost all age groups in Indonesia and can be harmful to the community,
especially in the productive age (15-49 years), because sufferers can become
a burden on the family and have an impact on the family economy (Nurjana,
2015).

According to study results, most of the patients having the molecular
rapid test came from internal health facilities referrals from 2014 to 2018. The
remaining cases came from public health centers, other hospitals, and general
practitioner clinics. Internal health facilities are parts of the hospital which
include a pulmonary polyclinic, internal medicine, children’s, and emergency
departments. Therefore, most cases came from pulmonary polyclinics
compared to others. The flow of patients referred for the molecular rapid
test examination to a hospital that comes from a public health center or other
hospital or clinic or general practitioner clinics usually has to go through
the registration section before going to the pulmonary polyclinic. Then, the
doctors assigned at the pulmonary polyclinic have the decision to recommend
whether the patient should have the molecular rapid test or not. According to
study results, hospital TB patients referred for the molecular rapid test who
originally come from the public health center were only above 20%, except in
2014 (11%). The percentage of patients in respective hospitals who had the
molecular rapid test and were referred from other hospitals has fluctuated.

On the other hand, the number of patients referred from public health center
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has decreased from 2014 to 2018 due to the TB treatment policy with the
directly observed treatment short course (DOTS) program, which is mostly
located at public health center. The DOTS strategy focuses on five main points
of action. These include government commitment to control TB, diagnosis
based on sputum-smear microscopy tests done on patients who actively report
TB symptoms, direct observation short-course chemotherapy treatments, a
definite supply of drugs, and standardized reporting and recording of cases
and treatment outcomes (Gabriel and Mercedo, 2011). Usually, when a TB
suspect or patient is found in general practitioner clinics, they are directly
referred to a public health center or regional general hospital. According
to result of another study, most of the patients referred to have molecular
rapid test at the Sorong Hospital came from internal health facilities/hospitals
(Kristina et al, 2020). Some patients’ identities are unknown; this shows the
lack of neat recording and reporting in hospitals. Recording and reporting
can make it easier for officers to monitor TB cases or treatment (Setyowati

and Prasetya, 2020).

Our study has several limitations, including the fact that some of
the data in the medical records is incomplete, so there are patients whose

identities are unknown because of the source of the referral.

Most TB patients were new cases, and only 22.6% were recurrent
cases. Every year (2014-2018), an average of almost 70% of those having
the molecular rapid test were new treatment cases. Specifically, in 2016, the
number of patients with recurrent cases who had the molecular rapid test
examinations was quite high (46.3%); this was due to a steep increase in TB
drug resistance examinations that year (40.6%). Drug-resistant TB patients
are people who have TB symptoms with one or more treatment histories or
who meet the nine criteria in the technical guidelines for the management
of drug-resistant tuberculosis in Indonesia (MOH RI, 2020a). The molecular
rapid test method can detect Mycobacterium tuberculosis and rifampicin

resistance in two hours (MOH RI, 2017).
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The types of specimens examined by the molecular rapid test method
in the study area of the east Indonesia region were mainly sputum (99.87%);
the others were pleural fluid, gastric lavage, cerebrospinal fluid (CSF), and
feces. This is according to the technical guidelines for using the molecular
rapid test. In addition to sputum, other specimens that can be examined with
the molecular rapid test consist of cerebrospinal fluid (CSF), biopsy tissue,
gastric lavage, and gastric aspirate. Moreover, another study stated that the
molecular rapid test specimens were bronchial or bronchoalveolar lavages
(BAL) used to diagnose TB; the sensitivity was 81.6% and the specificity was
100% (Lee et al, 2013)

During 2014 to mid 2018, the average goal of the molecular rapid
test patients was to diagnose drug-sensitive TB, with the remainder being
to examine drug-resistant TB (DR-TB), HIV-TB, and DM-TB. The number of
TB-positive patients increases every year, both for rifampicin-sensitive and
rifampicin-resistant TB. The utilization of molecular rapid test for DM-TB

examination began in 2017, and the number was very small at around 0.75%.

The results of other studies at the Wangaya Hospital reveal that the
molecular rapid test was mostly used for the examination of new pulmonary
TB cases and drug-sensitive cases (Novianti et al, 2020). The other study
found the molecular rapid test was used for HIV and TB drug resistance
testing (Zheng et al, 2017) the molecular rapid test with gene X-pert in health
facilities was initially aimed at diagnosing drug-resistant TB. However,
since the issuance of Ministry of Health Regulation Number 67 in 2016, the
molecular rapid test can be used to diagnose new pulmonary TB, TB-HIV,
and TB-DM (MOH RI, 2016).

The types of specimens examined by the molecular rapid test
method in the study area of the east Indonesia region were mainly sputum
(99.87%); the others were pleural fluid, gastric lavage, cerebrospinal fluid
(CSF), and feces. This is according to the technical guidelines for using

namely ‘Technical guidelines for TB examination using molecular rapid test’
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published by Ministry of Health Republic of Indonesia (MOH RI, 2017). In
addition to sputum, other specimens that can be examined with the molecular
rapid test consist of cerebrospinal fluid (CSF), biopsy tissue, gastric lavage,
and gastric aspirate. Moreover, another study stated that the molecular
rapid test specimens were bronchial or bronchoalveolar lavages (BAL) used
to diagnose TB; the sensitivity was 81.6% and the specificity was 100% (Lee
et al, 2013).

The percentage of rifampicin-sensitive molecular rapid test increased
year after year. This is inversely proportional to the results of rifampicin-
resistant the molecular rapid test where the percentage decreases every
year. This means that there should be an adjustment made to the World
Health Organization’s (WHO) and the government’s policies. MOH RI (2017)
referred to WHO’s recommendation (WHO, 2014) in using the molecular
rapid test as an initial examination for the diagnosis of drug-resistant TB
and HIV patients. Furthermore, the use of the molecular rapid test for TB is
regulated through the Minister of Health Regulations No. 67 of 2016 (MOH
RI, 2016) concerning TB control and the national action plan for TB control
through strengthening TB laboratories. The molecular rapid test can be used

in healthcare facilities to diagnose drug-sensitive TB rather than resistant TB.

The molecular rapid test results were still 0.6% invalid and 0.75%
incorrect from 2014 to 2018. If the molecular rapid test result is invalid, it
means that Mycobacterium tuberculosis DNA is not detected and the presence
of Mycobacterium tuberculosis. Mycobacterium tuberculosis DNA cannot be
determined because of several factors; among them, statistical process control
(SPC) curve does not show an increase in the number of the amplicons, the
sampling process is not correct, and polymerase chain reaction (PCR) reaction
is hampered. The molecular rapid test error results indicate the presence of
Mycobacterium tuberculosis DNA cannot be determined, the internal quality
control fails, or a system failure occurs. If the results of the molecular rapid
test are incorrect and invalid, a repeat inspection must be carried out, and this

requires the addition of a new cartridge. An increase in the use of cartridges
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can lead to an increased the molecular rapid test check fee (MOH RI, 2017).

In summary, there has been an increase in the use of the molecular
rapid test to diagnose tuberculosis in 22 hospitals in the East Indonesia
Region every year from 2014 to mid 2018. Most of the patients having the
molecular rapid test were referred from internal health facilities, with the
smallest number coming from general practitioner clinics. The molecular

rapid test method is mostly to be diagnosed drug-sensitive TB.
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