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Abstract

Introduction: Tuberculosis is an infectious disease that continues to plague the world today, causing concerns due to its high mortality
rate. The therapy regimens used for the treatment of tuberculosis today have demonstrated high efficacy and safety, potentially reduc-
ing the disease’s burden, but the use of some standardized medications has caused many resistances to emerge. Over the last decade,
researchers have been looking for suitable alternatives, with quinolones emerging as the most promising candidate due to their efficacy,
safety, and availability. However, their efficacy as a first-line treatment remains debatable.

Aim: This study is focused on assessing the efficacy and safety of quinolone therapy combined with other regimens for pulmonary TB
first-line treatment.

Materials and methods: Literature search was conducted in the databases of Cochrane, PubMed, ScienceDirect, and Google Scholar
using the Boolean keywords of “tuberculosis’, “treatment’, and “quinolone”. Statistical analyses were performed using ReviewManager
5.4.1 and shown as forest plots of odds ratios.

Results: We analyzed 13 studies in this study. There were no significant differences between the study group and controls in the conver-
sion rate <8 weeks (p=0.07, 95% CI 0.9-13.01), the success rate (p=0.80, 95% CI 0.57-1.54), adverse events (p=0.13, 95% CI 0.91-2.13),
mortality rate (p=0.25, 95% CI 0.68-1.11), and recurrence rate (p=0.39, 95% CI [0.74-2.12]) .

Conclusions: According to the forest plot analysis, each of the results is non-significant. This concludes that the efficacy and safety of
quinolone tended to be used as the second-line of choice of pulmonary tuberculosis treatment compared to the control group.
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INTRODUCTION

were an estimated 10.6 million people suffering from tu-
berculosis (TB) in 2021, accounting for 1.6 million deaths

Tuberculosis (TB) is an infectious disease that keeps nega-
tively affecting global health due to its high fatality rate.!!!
According to the World Health Organization (WHO), there

due to the disease’s progression. According to the statistics,
TB care is still inadequate around the world, both in terms
of facilities and public awareness.?!
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Nowadays, the therapeutic regimens used in the treat-
ment of tuberculosis have been proven to be so efficacious
and safe that they might prevent the disease’s burden; how-
ever, when the standardized drugs were introduced in the
management of the disease, they caused many resistances
to emerge and became a challenge. Therefore, there was an
extensive search for an applicable alternative in the past de-
cade, with quinolone as the most potential candidate due to
its efficacy, safety, and availability. Gatifloxacin, moxiflox-
acin, and levofloxacin are the most numerous quinolones
combined with the standard regimen of rifampin (R), iso-
niazid (H), pyrazinamide (Z), and ethambutol (E).! There
were many preceding meta-analyses showing the promis-
ing efficacy and safety of the use of these drugs in TB treat-
ment. However, its potency as the first-line treatment is still
debatable. As an instance to this, a study has shown that the
quinolone-containing regimen had a higher rate of sputum
culture conversion in 2 months of treatment but had less
favorable outcome. 4]

AIM

Due to its vagueness, we performed a meta-analysis to un-
veil the efficacy and safety of quinolone in TB treatment,
especially if the drugs were combined with first-line stan-
dardized regimen.

MATERIALS AND METHODS

Eligibility criteria

We applied PICO strategies in this review to evaluate the
efficacy and safety of quinolones as potential first line ther-
apy in patients with pulmonary tuberculosis. Therefore, the
PICO strategies for this meta-analysis were created as fol-
lows in Table 1:

Table 1. PICO strategies

Aspects Criteria
Population All patients with pulmonary tuberculosis
Intervention  Moxifloxacin or another quinolone
Comparison  Conventional FDC (RHZE)

Conversion rate <8 weeks

Success rate
Outcome Adverse events

Mortality rate
Recurrence rate

RHZE: rifampin, isoniazid, pyrazinamide, and ethambutol

Efficacy and Safety of Quinolones

Database search and systematic
literature screening

Five authors conducted a literature search in three medi-
cal electronic databases, including PubMed, ScienceDirect,
and Cochrane Library, from August to September 2023.
We used the PICO strategy to facilitate study tracing and
identify the suitability of the studies we found. The liter-
ature search was performed using the following strategic
keywords: tuberculosis OR TB AND treatment OR therapy
AND moxifloxacin OR quinolone, which were based on
the specification of each search engine. We also manually
screened the article references and did not find from the
previous systematic-reviews and meta-analysis studies re-
lated to our objective to secure every possible literature and
include as “studies from other source or review source’.

Study selection

Our systematic review is based on the Preferred Reporting
Items for Systematic Review and Meta-analysis (PRISMA)
statements. The inclusion criteria for this study were as fol-
lows:

1. Full-text articles

2. Published in the last 10 years

3. English language

4. Free-full access/open access

5. PICO criteria

We excluded from the study systematic reviews, me-
ta-analyses, literature reviews, case reports, case series,
editorial letters, studies of animals, in vivo or in vitro
studies, guidelines, books or book sections, abstracts only,
and pilot studies.

The obtained studies in the literature search and screen-
ing process are compiled in a database. After removing du-
plicated articles, we screened articles in the required form
and sought full-text articles retrieval, each author conduct-
ing an eligibility assessment for all articles based on their
titles and abstracts. Each author reviewed articles that pass
this selection stage by reading the entire manuscript. Any
discrepancies were resolved in a discussion.

Risk of bias and data extraction

This systematic meta-analysis review is an observation-
al study. The quality of these studies was assessed by the
Jadad Scale. The authors obtained with respective study
design, participants’ inclusion criteria, intervention, and
comparison arm details, analyzed outcomes within its
treatment duration of follow-up are some of the basic
characteristics’ variables of our studies. The main investi-
gated data of our meta-analysis was conversion rate under
8 weeks. The data was extracted in number of events of pa-
tients compared to the total included patients by using the
Microsoft Excel software and Review Manager (RevMan)
5.4 statistical software.
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Statistical analysis

This review focused on the comparison of control and
experimental groups in which the results are expressed in
number of events and total between the two groups. All
meta-analyses were performed using the Review Manager
(RevMan) 5.4. statistical software. The outcomes are pre-
sented in odds ratio (OR) values. Overall heterogeneity of
the outcomes was concluded by the I? value where <30.0%
represented ‘low heterogeneity, and the value of between
30.0-50.0% and >50.0% showed ‘moderate or some con-
cern’ and ‘high or substantial heterogeneity, respectively.

RESULTS

A total of 717 papers were obtained in the literature
search, 706 of which were excluded due to various reasons
referred to in Fig. 1. Thus, a total of 11 eligible studies
were included in the meta-analysis.

All data in these studies are associated with the effects
of any of the quinolones used as first-line therapy, wheth-
er it is moxifloxacin, gatifloxacin, or even a standardized
levofloxacin usually used in second-line treatment of pul-
monary tuberculosis in nowadays guidelines. All studies
were reported as RCT, and the outcomes of adverse events,

[ Previous studies ] [

Identification of new studies via databases and registers ]

Studies included in
previous version of

included in previous
version of review (n= 0)

Records identified from:

review (n=0) PubMed (n= 50) screening:
Cochrane library (n= 135) Duplicate records removed
Reports of studies ScienceDirect (n= 529) (n=21)

Records removed before

v

Records excluded

Re_cg;:;s screened »| Review (n= 96), irrelevant title (n=
{e002) 325), abstract only (n= 52), book
chapters (n= 21), guidelines (n=
112)
v
o z‘e:pg_r,‘t)s sought for retrieval Reports not retrieved
§ (n=65)
v
Reports assessed for eligibili
(n=p§2) - »| Reports excluded:
(n=11)

Reason 1. The design of study is
not related to the purpose of the
study

Reason 2. The data are not in
same unit as the other study

(n=11)

New studies included in review

Reason 3. Publication are not

'

Included

(n=11)

Total studies included in review

Figure 1. PRISMA chart of the study.
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mortality rate, and recurrence rate or treatment failure
were also recorded. The characteristics of each study are
presented in Table 2.

Conversion rate <8 weeks

The sputum conversion is defined as a negative status of
the mycobacterial content in the sputum at the time it was
examined. The analysis was assessed within the 2 months or
8 weeks span after treatment initiation. Nine studies were

Table 2. Study characteristics

Efficacy and Safety of Quinolones

included in this analysis with random-effects model used
to calculate the overall OR in 95% CI, since there was a sig-
nificant heterogeneity (I% 98%). The overall effect OR in
this outcome was 3.43 (95% CI 0.90-13.1, p=0.07), showing
that the use of quinolones combined with other regimens
improve the time of sputum conversion rate to negative.
However, this was nonsignificant, concluding that there
were no notable differences in sputum conversion time
compared to the control group. The forest plot is shown in
Fig. 2.

Study, Population Type of Mean Dose of Duration Number of Combination of drugs controls/cases
authors study  age quinolone controls/
used cases
Jawahar et  South India RCT N/A 400 mg 24 mos 165/115 (2EHRZ3/4HR3)/(2MHRZ3/2 MHR3)
al.ld! 165/136 (2EHRZ3/4HR3)/(2GHRZ3/2 GHR3)
Gillespie et ~ South Africa, RCT N/A 400 mg 18 mos 510/514 2HRZE/2HRZM
al.lo] India, Tanzania, 510/524 2EHRZ/2ERZM
Kenya, Thailand,
Malaysia, Zam-
bia, China, and
Mexico
Jindani et Africa, United RCT N/A 400 mg 12-18 mos 188/139 (2RHZE/4RH)/(2MREZ/2MR)
al.l” Kingdom 188/221 (2RHZE/4RH)/(2MREZ/4MR)
Velayutham India RCT N/A 400 mg 2 mos 164/616 2RHZE/2HRZEM
etal.l®l
Conde et Brazil RCT 32 400 mg 2 mos 59/62 2REHZ/2PMHZ
al.l%
Tweed et Africa RCT N/A 400 mg 26 mos 59/38 2RHZE/2BPaMZ
al.l10l
Perumal et  Africa RCT N/A 400 mg 18 mos 98/98 2RHZE/2RHZM
al.ll
Velayutham India RCT N/A 400 mg 24 mos 212/99 (2RHZE3/4RH3)/(3MRHZE)
etal.1?] 212/299  (2RHZE3/4RH3)/(2MRHZE/2MRH)
212/308 (2RHZE3/4RH3)/(2MRHZE/2MRH3)
212/305 (2RHZE3/4RH3)/(2MRHZE/2MRHE3)
Dorman et USA, China, RCT 31 400 mg 18 mos 829/849 2RHZE/2RHZM
al.[13] Africa, Vietnam,
France, and
Spain
Tweed et South Africa, RCT 34 400 mg 24 mos 60/56 (2HRZE/4HR)/(6Pa200MZ)
al.l4l Tanzania, the 60/61 (2HRZE/4HR)/(4Pa200MZ)
Philippines, 60/57 (2HRZE/4HR)/(4Pa100MZ)
Kenya, Malay-
sia, Uganda,
Thailand, and
Ukraine.
Nyang'wa et Belarus, South ~ RCT N/A 400 mg 72 weeks  73/72 2RHZE/BPaLM

al.[15] Africa, Uzbeki-

stan

G: gatifloxacin; R: rifampin, H: isoniazid, Z: pyrazinamide, E: ethambutol; BPaLM: bedaquiline, pretomanid, linezolid, and moxifloxacin
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Conde etal., 2016 47 60 43 51 11.1% 0.67[0.25,1.78) T =
Dorman et al., 2021 718 791 64 768 11.7% 109.85(77.22,156.25] o
Gillespie etal., 2014 439 517 393 474 11.8% 1.16[0.83,1.63] & o
Jawaharet al., 2019 98 112 128 164 11.5% 1.87[1.01, 3.85) [
Rubeshan et al., 2020 78 98 73 98 11.5% 1.34 [0.68, 2.61) e (o
Tweed etal., 2019 38 38 50 59 7.6% 14.49[0.82, 256.64)
Tweed et al., 2021 33 54 3 57 11.4% 1.32[0.62, 2.81) o o
Velayutham et al., 2014 563 590 122 151 11.6% 496 [2.83, 8.67) ==
Velayutham et al., 2020 978 1044 173 225 11.7% 4.45(2.99,6.63) =
Total (95% CI) 3304 2047 100.0% 3.43[0.90, 13.01] —~cafifiie=—
Total events 2893 1077
o 2 = - i IR - 1 i 1 i
Heterogeneity: Tau*= 3.91; Chi*= 421.55, df= 8 (P < 0.00001); F= 98% 0005 o P 200

Test for overall effect. Z=1.81 (P =0.07)

Figure 2. Forest plot of conversion rate analysis.

Success rate

Success rate was considered as completing treatment or stat-
ed as being cured by physicians. Eight studies were included
in this analysis with random-effects model used to calcu-
late the overall OR in 95% CI, since there was a significant
heterogeneity (I: 74%). An OR of 0.94 was obtained (95%
CI 0.57-1.54, p=0.80), suggesting that the use of quinolone
addition to other drugs combination decrease the success
of treatment compared to the standardized fixed-dose com-
bination control. Nevertheless, this was insignificant, con-
cluding that there were no notable differences in treatment
completion or outcome compared to the control group. The
forest plot analysis of success rate is shown in Fig. 3.

Adverse events

Adverse events were defined as any of unexpectable out-
comes found during the treatment period. This may be
skin rashes, elevated liver enzymes, QT interval prolon-
gation, and many other clinical manifestations or labora-
tory anomalies. Eleven studies included in this analysis
with random-effects model used to calculate the overall
OR in 95% ClI, since there was a significant heterogeneity
(I%: 85%). The analysis's OR was 1.39 (95% CI 0.91-2.13,
p=0.13), suggesting that using quinolones in combina-
tion causes more adverse events to occur. The p-value in

Favours [experimental] Favours [control]

the analysis, however, inferred that there were no signifi-
cant differences in the outcome of adverse events in both
groups. The forest plot is shown in Fig. 4.

Mortality rate

Mortality rate was considered as death related to treat-
ment. Nine studies were analyzed with fixed-effects model
to calculate the overall OR in 95% CI due to insignificant
heterogeneity (I% 14%). An OR of 0.87 (95% CI 0.68-1.11,
p=0.25) simply showed that the mortality rate of subjects
using quinolones as part of their regimens was lower com-
pared to that of the control group but still failed to reach
statistical significance. Thus, the mortality rates in both
groups were about just the same. The forest plot analysis is
shown in Fig. 5.

Recurrence rate

Tuberculosis treatment is prone to recurrence after com-
pletion. In this study, we analyzed a total of 5 studies with
fixed-effects model to calculate the overall OR in 95% CI
due to insignificant heterogeneity (I: 10%). The OR was
1.26 (95% CI 0.74-2.12, p=0.39), suggesting that the ex-
perimental group tended to have recurrences of the disease
more often than the control group. Nonetheless, there were

Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Dawson et al., 2019 58 60 59 61 48% 0.98[0.13,7.21)
Dorman et al., 2021 668 791 656 768 19.9% 0.93[0.70,1.22) P
Gillespie et al., 2014 436 514 467 510 18.7% 0.51 [0.35, 0.76) <
Hoelscheretal,, 2017 58 63 53 58  91% 1.31[0.38, 4.56)
Jawaharetal., 2019 112 114 158 163 6.3% 1.77[0.34,9.30)
Nyangwa et al., 2022 55 72 34 73 148% 3.71[1.82,7.57) —
Rubeshan et al., 2020 86 98 93 98 10.6% 0.39[0.13,1.14) —T
Tweed et al., 2021 38 57 179 234 158% 0.61 [0.33,1.15) ——
Total (95% CI) 1769 1966 100.0% 0.94 [0.57, 1.54] it
Total events 151 1699

it 2 — . 2= - - CR= 4 4 4 4 4 4
Heterogeneity: Tau®= 0.30; Chi*= 27.36, df=7 (P = 0.0003); F=74% 01 02 05 3 : 10

Test for overall effect: Z=0.25 (P = 0.80)

Figure 3. Forest plot of success rate.

Favours [experimental] Favours [control]
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Conde etal.,, 2016 5 62 6 59 6.0% 0.77[0.22, 2.69]
Dawson etal., 2019 57 60 44 61 5.8% 7.34 [2.02, 26.64)
Dorman et al., 2021 159 846 159 825 11.9% 0.97 [0.76, 1.24] ==
Gillespie etal., 2014 105 655 123 639 11.7% 0.80[0.60,1.07) s
Hoelscheretal,, 2017 49 63 92 123 91% 1.18[0.57,2.42) R
Jawaharetal, 2019 51 115 31 165 10.3% 3.44[2.01,5.89] T
Jindanietal,, 2014 15 277 12 275 87% 1.25(0.58, 2.73] T
Nyang'wa et al., 2022 5 72 17 73 7.0% 0.25[0.09, 0.71] T
Rubeshan et al., 2020 45 98 27 98 10.0% 2.23[1.23,4.09) -
Tweed etal., 2019 13 60 14 61 8.2% 0.93[0.39,2.19] TN | EE
Velayutham et al., 2020 135 3 48 242 11.2% 2.93[1.99,4.32) e
Total (95% CI) 2629 2621 100.0% 1.39[0.91, 2.13] >
Total events 639 573
Heterogeneity: Tau®= 0.38; Chi*= 66.94, df= 10 (P < 0.00001); F= 85% IJ_I:JS 05 1 250
Testfor overall effect: Z=1.52 (P =0.13) Favours [experimental] Favours [control]

Figure 4. Forest plot of adverse events analysis.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dawson etal., 2019 4 60 2 61 1.4% 2.11[0.37,11.96)
Dorman et al., 2021 3 846 7 825 52% 0.42[0.11,1.61] E:
Gillespie et al., 2014 105 655 123 639 77.2% 0.80 [0.60, 1.07] :
Jindani etal., 2014 7 277 6 275 43% 1.16 [0.39, 3.50] N ] -a—
Nyang'wa et al., 2022 0 72 2 73 1.8% 0.20[0.01,4.18] ¢
Rubeshan et al., 2020 8 98 3 98 2.0% 2.81[0.72,10.94) =
Tweed etal., 2019 4 60 2 61 1.4% 2.11[0.37,11.96) ]
Tweed etal., 2021 4 65 12 271 3.2% 1.42[0.44, 454) |
Velayutham et al., 2020 2 268 4 187 35% 0.34 [0.06, 1.90] —
Total (95% CI) 2401 2490 100.0%  0.87[0.68, 1.11] <
Total events 137 161
Heterogeneity: Chi*=9.30, df= 8 (P=0.32); F=14% 0 502 031 150 550
Testfor overall effect. Z=1.14 (P = 0.25) Favours [experimental] Favours [control]

Figure 5. Forest plot of mortality rate.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dorman et al., 2021 8 791 2 768 8.0% 3.91[0.83,18.49) 1
Jawaharetal., 2019 1 108 10 155 29.4% 1.64 [0.67, 4.02) T
Jindani etal., 2014 5 186 5 163 20.7% 0.87 [0.25, 3.07] I T
Tweed et al., 2021 0 60 2 157 55% 0.51[0.02,10.86)
Velayutham et al., 2020 8 268 8 187 36.4% 0.69[0.25,1.87) —
Total (95% CI) 1413 1430 100.0%  1.26 [0.74, 2.12] <>
Total events 32 27
Heterogeneity: Chi*= 4.45, df= 4 (P = 0.35); F=10% 0 0?05 051 130 260

Test for overall effect: Z=0.85 (P = 0.39)

Figure 6. Forest plot of recurrence rate.

Favours [experimental] Favours [control]

no significant differences in the recurrence rate between
the two groups. The forest plot analysis is shown in Fig. 6.

DISCUSSION

This meta-analysis, which includes 11 eligible studies, was
conducted to assess the efficacy and safety of quinolone
combined with other regimens administered primarily
in pulmonary tuberculosis. This therapy was meant to be

administered as medications given without any preceding
therapy after diagnosis had been made. The primary out-
come of efficacy was measured with the conversion rate of
sputum in less than 8 weeks with OR of 3.43 with non-sig-
nificant difference (p=0.07), suggesting that addition of
quinolones, such as moxifloxacin, gatifloxacin, or levoflox-
acin, may enhance the activity of bacterial elimination in
comparison with the standardized FDC. However, this may
not be an important finding because it was non-significant,
suggesting that there was no difference in the bacterial
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elimination activity in both groups.

For secondary outcomes to assess safety, the success
rate, adverse events, mortality rate, and recurrence rate
were taken into account. Success rate showed OR about
0.94 (p=0.80) suggesting that the addition of quinolone
into other first-line regimens lowering patients’ adherence
to therapy compared to the nowadays recommended reg-
imens. This was non-significant, too, so there was no dif-
ference between the experimental group and control group
in terms of patients’ adherence or outcome. The OR was
1.39 (p=0.13) for adverse events implying that the use of
quinolone added to other regimens may add other adverse
events compared to the RHZE regimens alone, but this was
non-significant for both groups. The mortality rate statisti-
cal analysis shown OR of 0.87 (p=0.25), meaning that the
use of additional quinolone to other regimens may be safer
or decrease the rate of death related to therapy compared to
the standardized regimen group. However, this was also in-
significant so the safety of both compared regimens were no
different. In recurrence rate, the OR was 1.26 which shows
that regimens including quinolones tend to recur after the
therapy has been completed compared to the FDC-treated
group. This suggests that quinolone may be more prone to
develop resistance compared to RHZE. Nonetheless, this
too, was also non-significant so there was no difference in
resistance tendency between both groups.

Some previous similar studies of meta-analysis also com-
pared groups of quinolone-combined regimens and RHZE.
The results vary between studies. In a previous meta-anal-
ysis!!®! assessing similar outcomes, with 9 eligible studies
included, revealed that the use of moxifloxacin in the rec-
ommended regimen improved the rate of sputum culture
conversion compared to the control group within 2 months
of treatment, indicating that addition of moxifloxacin could
enhance the antibacterial effect. The findings are inconsis-
tent in the present study. The discrepancies in the outcome
of this present meta-analysis may be due to the varying first-
line treatment combined with varying quinolone regimens,
where the experimental group drugs including other drugs
of choices, such as bedaquiline or pretomanid, while the
earlier study only used H, R, Z, or E with one of the drugs
switched with moxifloxacin or the regimen alone was add-
ed with moxifloxacin directly. The difference in exclusion
and inclusion criteria along with the sample size of eligible
studies (nine in the present study versus six in the previous
study) might also result in inconsistent findings.

An older review of literature made by Chen et al.l'”), with
6 eligible studies, demonstrated that the addition of moxi-
floxacin did not significantly improve the rate of sputum
culture conversion compared to the control group within 2
months of treatment. These findings are consistent with the
current study, which found that adding moxifloxacin did not
increase the rate of sputum culture conversion compared to
the control group within two months of treatment.['”) This
implies that the addition of any quinolone regimens to first-
line agents is not as effective due to the high potency of the
first-line drugs alone in bactericidal activity.

Regarding adverse events, no significant differences
were found in these studies, showing that the addition of
any quinolone might not add adverse events during the
launch of treatment. The recurrence rate in present study is
also showing similar trend - no significant differences were
found between the experimental group and the controls. On
the other hand, the two previous studies have shown that the
use of quinolone might reduce relapse cases. The most likely
cause of this inconsistent finding, like in the outcome of ef-
ficacy, was the use of varying first-line treatments combined
with varying quinolone regimens, regardless of the drug’s
potency in specific populations or settings where certain
drugs are most potent. Furthermore, the difference in the
study methodology may also yield this inconsistent finding.

Quinolones, known also as fluoroquinolones, are syn-
thesized drugs made from structural modification of the
4-ox0-1,4-dihydroquinoline or 1,8-naphthyridine nucleus.
The fluorination of these molecules at position 6 will usu-
ally omit the product of fluoroquinolone, such as levoflox-
acin, moxifloxacin, and gatifloxacin which have antituber-
culosis activity due to its C-8 methoxy moiety. In general,
these drugs are used to treat MDR-TB. It has been approved
that the use of quinolone (ofloxacin and ciprofloxacin) is
effective with success rates of about 70% for MDR-TB cas-
es. Furthermore, levofloxacin may substitute ofloxacin in
some cases, showing superior efficacy. Also, moxifloxacin
and gatifloxacin are effective in the MDR-TB treatment due
to its lower mutant prevention concentrations for tubercu-
losis and should have greater potential to prevent the devel-
opment of drugs resistances. In DS-TB, the most common
reason to include quinolone in first-line treatment is due
to standardized regimens-induced hepatotoxicity. In case
of definitive treatment, ofloxacin or levofloxacin may be
used in combination with R or H, or perhaps even pyrazin-
amide, depending on the liver function status. A study also
stated a benefit of using quinolone, showing that there is no
additional hepatic insult if levofloxacin and moxifloxacin
are used. Aside from this, the lack of pharmacological in-
teractions between drugs proved to be advantageous. How-
ever, random regimens could not be used.['8]

There are some limitations in this meta-analysis. Firstly,
this study includes all drugs used primarily in tuberculosis
treatment, which may distort the potency of the most ef-
fective combination regimen between quinolone and non-
quinolone drugs. Secondly, this study does not differentiate
the subjects with DS or MDR status. Lastly, this study is
a retrospective study which means that this meta-analysis
has methodological limitations.

CONCLUSIONS

In conclusion, the efficacy and safety of quinolone tended to
be used as the second-line choice of pulmonary tuberculosis
treatment compared to the control group. However, addi-
tional studies should be conducted in the future to define
the clear capabilities of quinolone in tuberculosis therapy.

32

Folia Medica | 2024 | Vol. 66 | No. 1



REFERENCES

Endriani R, Nazriati E, Sembiring LP. Peningkatan peran serta ma-
syarakat dalam upaya pencegahan dan pengobatan tuberkulosis di
Sentajo Raya, Kabupaten Kuantan Singingi. [Improving community
participation in the prevention and treatment of tuberculosis in Sen-
tajo Raya, Kuantan Singingi Regency.] Riau Journal of Empowerment
2019; 2(1):21-6 [Indonesian]. doi: 10.31258/raje.2.1.16

WHO. Global Tuberculosis Report 2022 [Internet]. 2022. Available
from: http://apps.who.int/bookorders.

He Y, Li X. The treatment effect of levofloxacin, moxifloxacin, and
gatifloxacin contained in the conventional therapy regimen for pul-
monary tuberculosis: Systematic review and network meta-analysis.
Medicine 2022; 101(38):e30412.

Lee HW, Lee JK, Kim E, et al. The effectiveness and safety of fluoro-
quinolone-containing regimen as a first-line treatment for drug-sen-
sitive pulmonary tuberculosis: a systematic review and meta-analysis.
PLoS One 2016; 11(7):0159827.

Jawahar MS, Banurekha VV, Paramasivan CN, et al. Randomized
clinical trial of thrice-weekly 4-month moxifloxacin or gatifloxacin
containing regimens in the treatment of new sputum positive pulmo-
nary tuberculosis patients. PLoS One 2013; 8(7):¢67030.

Gillespie SH, Crook AM, McHugh TD, et al. Four-month moxiflox-
acin-based regimens for drug-sensitive tuberculosis. N Engl ] Med
2014; 371(17):1577-87.

Jindani A, Harrison TS, Nunn AJ, et al. High-dose rifapentine with
moxifloxacin for pulmonary tuberculosis. N Engl ] Med 2014;
371(17):1599-608.

Velayutham BV, Allaudeen IS, Sivaramakrishnan GN, et al. Sputum
culture conversion with moxifloxacin-containing regimens in the
treatment of patients with newly diagnosed sputum-positive pulmo-
nary tuberculosis in South India. Clin Infect Dis 2014; 59(10):e142-9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Efficacy and Safety of Quinolones

Conde MB, Mello FCQ, Duarte RS, et al. A phase 2 randomized trial
of a rifapentine plus moxifloxacin-based regimen for treatment of
pulmonary tuberculosis. PLoS One 2016; 11(5):e0154778.

Tweed CD, Dawson R, Burger DA, et al. Bedaquiline, moxifloxacin,
pretomanid, and pyrazinamide during the first 8 weeks of treatment
of patients with drug-susceptible or drug-resistant pulmonary tu-
berculosis: a multicentre, open-label, partially randomised, phase 2b
trial. Lancet Respir Med 2019; 7(12):1048-58.

Perumal R, Padayatchi N, Yende-Zuma N, et al. A moxifloxacin-
based regimen for the treatment of recurrent, drug-sensitive pulmo-
nary tuberculosis: an open-label, randomized, controlled trial. Clin
Infect Dis 2020; 70(1):90-8.

Velayutham B, Jawahar MS, Nair D, Navaneethapandian P, et al. Four-
month moxifloxacin containing regimens in the treatment of patients
with sputum-positive pulmonary tuberculosis in South India - a ran-
domised clinical trial. Trop Med Int Health 2020; 25(4):483-95.
Dorman SE, Nahid P, Kurbatova EV, et al. Four-month rifapentine
regimens with or without moxifloxacin for tuberculosis. N Engl ] Med
2021; 384(18):1705-18.

Tweed CD, Wills GH, Crook AM, et al. A partially randomised trial of
pretomanid, moxifloxacin and pyrazinamide for pulmonary TB. Int ]
Tuberc Lung Dis 2021; 25(4):305-14.

Nyang'wa BT, Berry C, Kazounis E, et al. A 24-week, all-oral regimen for
rifampin-resistant tuberculosis. N Engl ] Med 2022; 387(25):2331-43.
Xu P, Chen H, Xu J, et al. Moxifloxacin is an effective and safe candi-
date agent for tuberculosis treatment: a meta-analysis. Int ] Infect Dis
2017; 60:35-41.

Chen Z, Liang JQ, Wang JH, et al. Moxifloxacin plus standard first-
line therapy in the treatment of pulmonary tuberculosis: A meta-
analysis. Tuberculosis 2015; 95(4):490-6.

Dube PS, Legoabe L], Beteck RM. Quinolone: a versatile therapeutic
compound class. Mol Divers 2023; 27(3):1501-26.

Folia Medica | 2024 | Vol. 66 | No. 1

33

Folia Medica



Folia Medica

A. Abdillah et al.

Q¢ heKTUBHOCTL N 6€30MaCHOCTb XMHOJ/IOHOB
B KauecTBe NoTeHUMasIbHOW Tepanun nepBoi NTNHUN
npuv Néro4yHoM TyoepKynése: metaaHaus

Axunn Xannd A6nunal, Axman Asus Mynrasam PaHI‘KYTI/Il, HOumac HaHreCTyl,
Cancabuna As-3axpal, Cymmono CynuoHo?

I @axynomem meduyumvi, Yiueepcumem Ceseproti Cymampol, Medan, Vndoresus:

2 Omoenenue nynomMoHON0ZUY U Pecnupamoproti meduyurvl, Bomvruya ,Xaoxcu's Medan, Vndoresus

Apapec ana koppecnoHaeHuMmn: Axmay Asus Myntasam Panrkytn, ®axynpret Mepuuuasl, YausepcuteT Ceseprort Cymatpsr, Menan, Vingonesns;
E-mail: alamrangkuti@gmail.com; ter.: +6281269649450

[Oata nonyyeHus: 4 nos6ps 2023 ¢ llata npuemku: 1 pespans 2024 ¢ lata ny6nukaumu: 29 despans 2024

O6pasel uutupoBaHus: Abdillah AH, Rangkuti AAM, Pangestu D, Az-Zahra S, Supiono S. Efficacy and safety of quinolones as po-
tential first line therapy in pulmonary tuberculosis: a meta-analysis. Folia Med (Plovdiv) 2024;66(1):26-34. doi: 10.3897/folmed.66.
el115239.

Pe3tome

BBepeHue: Tybepkynés — aTo MHPEKIMOHHOE 3a00/IeBaHNe, KOTOPOE IIPOJO/DKAET II0OPAXKaTh MUP VI CETONHS, BbI3bIBAsA 00ECIIOKO-
€HHOCTD 113-3a BBICOKOI'O YPOBHS cMepTHOCTHU. CXeMbl TepaIlii, MICIIONb3yeMble CeTOfHA /1A IedeHNs TyOepKynésa, IpoeMOHCTPHI-
POBau BBICOKYIO 9 GEKTUBHOCTD U 6€30MaCHOCTD, IOTEHIMAIbHO CHIDKAA TSDKECTDh 3a00JIeBaHMA, HO MCIIONIb30BaHNe HEKOTOPBIX
CTaHJAPTU3VPOBAHHBIX IEKAPCTB IIPMBE/IO K I0sB/IEHNI0 MHOTMIX Pe3UCTEHTHOCTEN. B TedeHme oceHero gecATUIeTIA MCCIeN0Ba-
TeIY VICKA/IU MOAXOMAIIYE aIbTePHATUBDI, IIPIYeM XMHOJIOHBI CTa/IM Haubojiee MHOr0OO IO MY KaHAUATaMu U3-3a UX 9 dek-
TMBHOCTH, 6€30IIaCHOCTY 1 JOCTYIHOCTH. OIHAKO UX 9 PEeKTUBHOCTD B Ka4yeCTBe JIeUeHA IePBOI IMHUU OCTaeTCs AMUCKYCCUOHHOIL.

Lenb: [TanHoe mccnefoBaHme COCPefOTOUEHO Ha OljeHKe 3 deKTMBHOCTI 1 6€30IIaCHOCTY TepaIyyi XMHOIOHAMIU B COYETAHNUM C
APYTUMU CXeMaMI IedeHN s NePBOI IMHIN TYOepKynésa Nérkux.

Matepuanbl n metoabl: Ilonck mureparypsl mpoBopuics B 6asax gaHHeix Cochrane, PubMed, ScienceDirect u Google Scholar ¢
UCIIONb30BAHNEM JIOTMYECKIX K/IIOUEBBIX C/IOB ,TyOepKynés®, ,tedenne” u ,XuHomoH . CTaTUCTUYeCKMIT aHaIN3 MPOBOJUICS C UC-
nonb3oBaHueM ReviewManager 5.4.1. 1 mokasaHsl B Bufe Jlec rpaduKoB OTHOLICHNIT IIAHCOB.

PesynbTathl: B sToM nccnegoBaniu Mbl mpoaHanusuposam 13 nccnegosanuit. He 6510 CyIeCTBEHHBIX PA3/IMYMiT MEXY OCHOBHOII
IPYIIION ¥ KOHTPOJIBHOI IPYIIOI 110 Koadduimenty kouBepcnu < 8 Hezens (p = 0.07, 95 % CI 0.9-13.01), gyactoTe ycrexa (p = 0.80,
95 % CI 0.57-1.54), HexxenarenbHbIM sBneHusAM (p = 0,13, 95 % CI 0,91-2,13), yposHio cmeptHOCTH (p = 0,25, 95 % CI 0,68-1,11) u
vacrore peryuanBos (p = 0.39, 95 % CI [0.74-2.12]).

BbiBoAbl: CornacHo aHanu3y Jlec y4acTKOB, KaK/Iblil U3 Pe3y/IbTaTOB AB/IAETCA He3HAYMMBIM. DTO II03BOJIAET CHEIATh BBIBO, YTO 3¢-
(l)eKTI/IBHOCTI) n 6630HaCHOCTb XIMHOJIOHOB, KaK ITpaBIJIO, VICIIO/Ib30BA/INICh B KAa49€CTBE IIpEIrapara BTOpOI}’I JINHUN BbI60pa I T€YCHU A
TyOepKy/né3a IErKuX 0 CPaBHEHUIO C KOHTPOJILHOIL TPYIIIIONL.

KnwoueBble cnoBa

3 PeKTUBHOCTS, TedeHNne IePBOI IMHIM, XMHOTIOHDI, 6€30II1aCHOCTD, TyOepKy/Ié3
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