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ABSTRACT

Background: The use of bedaquiline has been reported to minimize the number of lost to follow-up and
fewer rejections from the patients. This study is the first to depict the use of bedaquiline. It aims to provide
information related to the profile of the MDR-TB drug regimen in the last 7 years with the treatment outcomes of
pulmonary MDR-TB patients at a tertiary referral hospital in East Java. Methods: This study was a retrospective,
descriptive, and data analysis on 1053 pulmonary MDR-TB patients in tertiary referral hospital Dr Soetomo,
East Java, Indonesia, with the SPSS software version 25 and Microsoft Excel 2021. Results: The study analyzed
the MDR-TB treatment regimen following the latest guidelines from WHO (2020) at a tertiary referral hospital
in East Java. This study shows that a bedaquiline-containing regimen started in January 2015 to July 2022 with
the percentage of distribution (1, 3, 11, 4, 18, 13, 29, 21)% consecutively in the regimen. The treatment outcome
profile of MDR-TB patients shows the average percentage of cured (15%), died (12%), lost-to-follow-up cases
(27%), moved to an individualized regimen or a different health facility (42%), and currently in the evaluation
stage (4%). Overall from January 2017 to July 2022, the number of LTFU cases decreased (42, 46, 29, 19, §,
4)%. However, the cured case fluctuated between 2017-2022 (16, 28, 26, 32)% respectively after Bdq started
to be included in the regimen regularly for treating RR/MDR-TB. Conclusion: After seven years of study, we
revealed an association between adding bedaquiline to the regimen and the treatment success and decreasing
lost-to-follow-up cases.

Keywords: MDR-TB treatment regimen, bedaquiline, pulmonary TB, treatment outcomes.

INTRODUCTION combination of three groups of medicines. The
The WHO consolidated guidelines on drug- use of Bedaquiline (Bdq) in the MDR-TB drug
resistant (DR) and multi-drug-resistant (MDR) regimen started in 2015 in Indonesia also in Dr

TB treatment in 2020 and recommended two Soetomo Hospital as a tertiary referral hospital,
categories of treatment. The shorter and the after being recommended by WHO. All MDR-
longer treatment (individualized) consists of a TB drug regimens are used with patient consent.
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The treatment dose is adjusted to the
guidelines from the WHO in 2020 based on the
patient’s body weight.!"¢ Despite the availability
of treatment guidelines from WHO, it has never
been reported the data regarding a combination
of drugs in the patient’s regimen.>”” This study
is important to provide actual data on drugs
prescribed in the regimen and the very first to
show the use of Bdq in 7 years of study. This
study shows more data on the clinical use of
Bdq and patients’ outcomes to descriptively
evaluate the safety and effectiveness of the drug
in MDR-TB patients. The study also shows that
Bdq could be safely given to patients with a
disease comorbid.

Bedaquiline has been known to cause a
prolonged QT interval in previous reports,
however, the composition of the regimen and
the metabolic differences could also determine
the occurrence of this Adverse event in MDR-
TB patients. In other studies, it is reported if
Bdq is safe to be administered in MDR-TB
patients with HIV comorbid.!*!" Bedaquiline-
containing regimens help to decrease the
treatment period, faster culture conversion rate,
and reduce mortality among HIV/AIDS patients
infected with MDR-TB. The major adverse
events have been reported in previous studies
and thus create alarm of fear in the increase of
loss to follow-up (LTFU) cases, this article has
a clinical significance in reporting the update on
the association between receiving a bedaquiline
regimen with treatment success and LTFU
case and the AE events in MDR-TB patients.
Moreover, the inappropriate composition of the
drug regimen will subsequently affect a patient’s
treatment outcome. Patients with a history of
treatment or relapse and new drug-resistant TB
patients are receiving bedaquiline-containing
regimens.

The use of Bdq has been reported to
minimize the number of lost to follow-up patients
and less rejection from the patients, lower risk
of resistance, faster bacterial culture conversion,
and fewer side effects.'>! It is important to
measure the level of efficacy of the updated
regimen, especially in Dr Soetomo, the tertiary
referral hospital in East Java, a leading medical
center for treating drug-resistant tuberculosis.

Medical reports such as patient cured, dead,
and lost to follow-up status are important in
monitoring regimen composition efficacy.

METHODS

This study is an observational retrospective.
This study used data sources for MDR-TB
treatment regimens at a tertiary referral hospital,
Dr Soctomo, East Java, Indonesia. Data were
collected from January 2015 to July 2022,
and a number of 1053 MDR-TB patients’ data
were analyzed. The data was obtained from the
medical record. This research has undergone
ethical approval with certificate No. 0456/KEPK/
VIII/2022 from the Ethical Committee of Dr
Soetomo Hospital.

Data Processing and Analysis

Analysis was performed using SPSS software
version 25 and Microsoft Excel 2021. The study
is descriptive quantitative by analyzing patient
demographics in the form of frequency and
percentage of variables. Any incomplete data
is removed from the analysis. Furthermore, the
data is represented in Figures and Tables.

RESULTS

Demographic Characteristics

This research aimed to study the MDR-TB
treatment regimen profile and the administration
of Bedaquiline in the WHO-recommended
treatment regimen in a tertiary referral hospital
in East Java, Indonesia. A total of 1053 data
of pulmonary MDR-TB adult patients were
evaluated, and it was observed that men
dominated multidrug-resistant pulmonary TB
patients. From 2015 to 2022, the number of new
and relapsed MDR-TB patients fluctuated, with
2017 recording the highest number of cases. The
MDR polyclinic began categorizing new and
relapsed pulmonary TB patients in 2018, with
the most relapsed patients in 2019. The incidence
of relapse was observed to be higher in women.
From 2015 to 2020, the number of MDR-TB
patients grew as new cases rose. The most
significant recurrence prevalence was recorded
in the group weighing 33-50 Kg. Table 1 shows
the data on the MDR-TB patient’s characteristics
registered between 2015 and 2022.
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Table 1. Characteristics of a total of 1053 Patients with
MDR-TB in the tertiary referral Hospital Dr Soetomo, East
Java, Indonesia, January 2015 to July 2022

Characteristics Number Fretz;:-;ncy
Sex
Male 608 57.7
Female 445 423
Age (years)
<50 628 59.6
250 425 40.4
Body weight
<33 Kg 41 3.9
33-50 Kg 529 50.2
>50 — 70 Kg 382 36.3
>70 Kg 53 5.0
NR 48 4.6
Case
Relapse 368 34.9
New 684 65.0
NR 1 0.1
Type of regimens
Shorter 641 60.9
Individualized 409 38.8
NR 3 0.3
Comorbid
Extrapulmonary and others 12 11.9
Chronic Renal Disease 2 2.0
HIV 5 5.0
Type || DM 82 81.2
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Clinical Characteristics

The analysis of comorbid from the pulmonary
MDR-TB patients acquired data on up to
101 patients with type II DM higher among
other types including HIV, renal diseases,
extrapulmonary, and others. Based on a statistical
evaluation of the profile of the treatment regimen
offered to patients from 2015 to July 2022, it
was revealed that 15 different anti-TB drugs for
MDR-TB patients were utilized and available
at the East Java tertiary referral hospital, as
shown in Figure 1 shows an increase in the use
of bedaquiline containing regimen was started
to be regularly added to the regimen in 2017-
2022. Based on the 2020 WHO recommendation,
which proposes a treatment combination for
MDR-TB that does not comprise Km and Cm,
such medications will no longer be prescribed
to MDR-TB patients beginning in 2021.'416
Patients with comorbid such as chronic renal
disease, HIV, and diabetes type Il were treated
with Bdg-containing regimens.

Profile of Drug Regimen in Multidrug
Tuberculosis Patients

The latest WHO recommendations in 2020
stated kanamycin and capreomycin are no
longer included in long-term or individualized
regimens. There has been a change in the shorter
drug regimen guidelines from the 2016 WHO

2019 2020 2021 2022

1 RBiq {Bedaguiline) Lad (Linczolidy

Figure 1. The profile of main Group A anti-TB drugs prescribed to pulmonary MDR-TB patients in the tertiary referral
hospital Dr. Soetomo from January 2017- July 2022.
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guideline.>'*!'” The shorter regimen is given
in two stages, namely the initial stage and the
advanced stage, with high doses of isoniazid,
the duration of the initial stage ranging from
4-6 months, and a follow-up stage of 5 months.
Analysis of the type of treatment regimen
in Table 2 shows that standardized shorter
treatment regimens have a greater frequency of
being given to patients. However, if conditions
such as drug allergies and side effects cannot be
tolerated, then treatment is continued with a long-
term regimen, individualized with a duration of
18-20 months, with the length of therapy after
conversion being 15 months.!'®! The previously
reported outcomes of treatment with a Bdg-
containing regimen in MDR-TB patients across
nations are summarized in Table 3.

Table 2. Profile of drugs administered in patients with MDR-TB.

Profile of Multidrug-Resistant Tuberculosis
Treatment Outcomes

The treatment outcome profile of MDR-TB
patients can be seen in Figure 2 categorized
into cured, died, Lost To Follow-up (LTFU),
moved to an individualized regimen or a different
health facility, and currently in the evaluation
stage. Newly enrolled patients in this study
were categorized in the evaluation stage of
administering a regimen tailored to the patient’s
condition. The number of patients who recovered
and died both fluctuated, before Bedaquiline was
used, the number of patients who died increased
from 2015-2020, and after Bedaquiline was
endorsed by WHO, it seems patients who died
decreased in 2021-2022, and the lowest occurred
in 2022 after Bedaquiline started to be prescribed
regularly to treat RR/MDR-TB cases.

Number (%)
Regimen Drugs name Short/Standardized Individualized Regimen
Regimen (n=641) (n=410)

Category A Levofloxacin (Lfx) 562 (86) 197 (48)
Moxifloxacin (Mfx) 52 (8) 173 (42)
Bedaquiline (Bdq) 191 (30) 225 (55)
Linezolid (Lzd) 74 (12) 125 (30)

Category B Clofazimine (Cfz) 217 (34) 367 (90)
Cycloserine (Cs) 526 (82) 93 (23)
Terizidone (Trd) - -

Category C Ethambutol (E) 567 (88) 287 (70)
Delamanid (DIm) 5(1) 12 (3)
Pyrazinamide (Z) 560 (87) 314 (77)
Imipenem-cilastatin (Ipm- - -
Cln)
Meropenem (Mpm) - -
Amikacin (Am) - -
Streptomycin (S) - -
Ethionamide (Eto) 552 (86) 256 (62)
Prothionamide (Pto) - -
p-aminosalicylic acid (PAS) 37 (6) -

Other drugs in the WHO- High dose Isoniazid (H) 124 (19) 237 (58)

endorsed regimen (2020-

2022)
Kanamycin (Km) 263 (41) 99 (24)
Capreomycin (Cm) 245 (38) 21 (3)
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Figure 2. Distribution of the treatment outcomes of pulmonary MDR-TB patients in the tertiary referral hospital Dr Soetomo

from January 2015 to July 2022.

DISCUSSION

In this study, the use of bedaquiline increases
the chance of a cure and reduces the risk of death
in MDR-TB patients.”*?’ The use of Bdq takes 12
months and requires evaluation; hence individuals
who have side effects should be re-evaluated.'s*
The statistical use of Bedaquiline in shorter and
long-term regimens supports therapeutic success
in treating MDR-TB, Bedaquiline combined
with other drugs has the potential to significantly
increase therapeutic efficacy, especially with
Levofloxacin, Clofazimine, and Linezolid. No
significant drug interaction was found between
Bedaquiline and Moxifloxacin. The use of
Moxifloxacin has reduced significantly in 2021
at hospitals, thus can be due to distribution issues,
and the efficacy of the drugs based on clinical
evaluation such as higher rejection and more
side effects.” In the study, we found a small
number of patients who reported a prolonged
QT interval and some patients reported minor
AEs such as skin itchy, and numbness have been
reported but did not discontinue the treatment.
Patients with a history of treatment or relapse and
new DR-TB patients received a Bdg-containing
regimen. Previously relapse patients received
non-Bdg-containing regimens which reported
to have many side effects and a higher risk of

436

resulting in LTFU cases.

The clinical outcomes of pulmonary MDR-
TB patients are lower in the lost-to-follow-up
cases; the inclusion of Bedaquiline in the
regimen seems an increase the number of cured
and decrease the number of patients who died and
lost to follow-up. In 2019, a similar study was
performed by Borisov using the same research
design in Italy, the data collected between January
2007 and March 2015 found that Bdq in surgery
cases can be safely and effectively combined
with appropriate drugs and result in a higher
percentage of treatment success, and only a few
had unfavorable outcomes including LTFU cases
with fewer side effects such as complication.*
Another study conducted by Korala in 2015
worldwide, unfortunately, Indonesia is not one of
them, discovered a great potency of Bedaquiline-
containing regimen for treating MDR-TB cases
showed by higher percentage (75%) of treatment
success and a lower chance of treatment failure
(25%).*! From our study, however, we revealed
additional information based on our findings
showed more patients are in either individually
based regimens or moved to other health care
facilities due to mild syndrome, and demographic
reasons are higher than in previous years when
Bdq is not yet started in the regimen. This report
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is supported by evidence of the potential of
Bdq as a therapeutic agent in MDR-TB patients
has been widely reported to have faster culture
conversion times, less toxicity, high efficacy and
cure rates, and low mortality rates. Bdq kills
active and dormant bacteria by binding to ATPase
and blocking the energy production of bacteria,
the affinity of this drug is 20.000 times more in
Mycobacteria than in humans became the main
reason for the safety and specificity of the drug’s
pharmacokinetics.?*33 Bdq is given in a dose of
400 mg during the initial 1-2 weeks, followed by
lower 200 mg doses in weeks 3-24. In the clinical
setting, it has a steady killing activity after 7 days
with a steady-state plasm concentration of 600
ng/mL. Furthermore, Bedaquiline can penetrate
the alveoli tissue in mild-severe cases of MDR-
TB. However, Bedaquiline has also been reported
to cause prolonged QT intervals to >500 ms.3-*

The action of Bdq affects several
pathophysiologies of patients including oxidative
metabolism through the CYP3 A4 pathway, with
the formation of N-mono-desmethyl metabolite
(M2), and the use of this drug should not be co-
administered with the CYP3A4 inducer such
as Rifampicin which could cause liver toxicity.
The regimen for MDR-TB is made from the
combination of groups A, B, and C of drug
categories within WHO consolidated guidelines,
without the use of rifampicin. Co-administration
with Rifampicin decreased the effectiveness of
Bdq, therefore, these two drugs should not be
prescribed together.> However previous study
reported that Bdq is safe to use in patients with
diabetes mellitus, HIV, renal complications,
and extra-pulmonary TB with strict evaluation
from clinicians. This study finds no adverse
effects in the patients such as previously
reported peripheral neuropathy, hyperuricemia,
nausea, arthralgia, liver injury, and prolonged
QT. However, this study reveals the treatment
also depends on the host metabolism capability
to compensate for the action of Bdq. Some
patients have mild reactions that do not lead to
discontinuance. Treatment regimens including
Linezolid, Clofazimine, and Moxifloxacin have
also been reported to help the compensation
mechanism of these drugs to achieve fewer side
effects and faster culture conversion.***” Further

study needs to evaluate the efficacy and safety of
Bedaquiline when combined with Pretonamid,
Linezolid, and Delamanid in the treatment of
DR-TB.

The clinical benefit from this research
is showing evidence based on the treatment
outcomes from different regiments to treat
drug-resistant tuberculosis which includes the
efficacy of Bedaquiline-containing regimen
yields in all-oral, better treatment success rate,
fewer rejections, LTFU cases, and lower risk of
resistance when combined with appropriate drugs.
This research is the first to investigate the profile of
a drug-resistant treatment regimen and the efficacy
of'the Bedaquiline-containing regimen after seven
years of use, hence giving a new perspective in
a clinical care setting. Furthermore, in a clinical
care setting other factors might contribute to the
patient’s treatment outcomes such as nutrition
and immunity, demographic characteristics,
diagnosis, drugs and logistics, patient support,
integrated record system, management system,
also financial support.’® Patients with comorbid
have been reported to be safely treated with a Bdg-
containing regimen and have a similar success rate
with those with no comorbids. The use of a Bdg-
containing regimen seems to have no antagonist
action against the antiretroviral treatment and
blood glucose-lowering drugs for diabetes.

Finally, from this study, we believe that
future multicentre studies need to be performed
to broadly define the efficacy of Bedaquiline in
MDR-TB drug regimen for MDR-TB patients
and advance discovering more effective, fewer
drug compositions and side effects, and also
a faster conversion rate treatment including
Bedaquiline-containing regimen.

CONCLUSION

Our study revealed a relation between adding
Bedaquiline to the regimen and the decrease in
lost-to-follow-up cases. Although the treatment
success of the patient fluctuated, the drug
Bedaquiline has a positive response to patient
health improvement, fewer rejections due to
tolerable side effects, fewer cases of resistance,
and a faster smear and bacterial culture conversion
after seven years of evaluation.
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