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Abstract

The most common infectious cause of death worldwide is tuberculosis (TB). Although new anti-tuberculosis medications have been
developed, controlling resistant Mycobacteria remains difficult. New drug development and targeted drug delivery techniques have the
potential to shorten treatment times, lessen side effects, and improve treatment outcomes. Pretomanid is the third drug authorised as a
component of a novel therapeutic regimen for treating drug-resistant TB, following bedaquiline and delamanid. It is one of the
promising medications that has the potential to change TB therapy and carry out the World Health Organization's End TB strategy.
Pretomanid's efficacy has been documented in numerous observational and clinical trials. The pretomanid-based regimen is advised
under an operational research framework, which forbids its wider and programmatic usage, although long-term safety data in humans
are still lacking. Before pretomanid can be hailed as a promising candidate treatment for different types of TB and certain patients, in
our opinion, further research must be done. Pretomanid development and its clinical use in the treatment of Mycobacterium tuberculosis
are updated in this study. Pretomanid is administered orally, 200 mg once day with food, along with bedaquiline (200 mg three times
weekly for 24 weeks after 400 mg once daily for two weeks), for a total of 26 weeks.
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INTRODUCTION:-

The largest infectious cause of death worldwide is tuberculosis (TB), an infectious disease brought on by the bacteria
Mycobacterium tuberculosis -1, Particularly in low- and middle-income countries, it is still the main infectious cause of
morbidity and mortality today [* 31 Although there has been a concentrated effort on a global scale to reduce TB mortality,
it is still difficult due to the massive public health burden and serious adverse health effects [* °1. According to the World
Health Organization (WHO), 9.9 million new cases of TB are anticipated to be identified in 2020 Bl Additionally, there
were considerable regional differences in TB incidence rates. A substantial TB burden (>100,000 incident cases) was
identified in thirty nations, particularly in low- and middle-income regions instances),making over 87% of all cases
worldwide F1. Despite tremendous advancement over time, The Sustainable Development Goals of the United Nations
call for a world without TB or with an incidence of It is still difficult to attain a TB patient incidence of fewer than one
per million persons © 71, It has been concerning to see first-line anti-tuberculosis drugs (rifampin and isoniazid) developing
resistance. Drug-resistant TB (DR-TB) has been identified in more patients over the past ten years & . 71% (2.1/3.0
million) of those with bacteriologically confirmed pulmonary TB worldwide in 2020 underwent testing for 3 resistance
to rifampicin. A total of 157, 903 patients—132, 222 MDR/RR-TB cases and 25, 681 preXDR-TB or XDR-TB cases—
were found among them 1. Additionally, MDR-TB was found in 2 million or more youngsters [,

THE DEVELOPMENT AND CHALLENGES OF DRUG-RESISTANT TUBERCULOSIS (DR-TB):-

Given the complicated genetics of TB drug resistance, Mycobacterium tuberculosis's resistance to any antituberculosis
treatment is not the result of a single molecular mechanism. However, factors related to biology, microbiology, and
clinical practise generate opposition**-3l, The fusion and accumulation of these unigque and poorly understood developing
Identified mutations transform the mechanisms underlying antibiotic resistance and increase the complexity of harmful
resistant strainst*4l. Whole-genome sequencing is one of the most reliable methods for identifying treatment resistance,
genetic diversity, and evolutionary dynamics in Mycobacterium tuberculosis *°. The most prevalent mechanism of drug
resistance has been found as mutations in target proteins %1, The rpoB gene is assumed to be the source of rifampicin
resistance, while the rpoA and rpoC loci may also be involved [*61.Exosomal noncoded RNAs (ncRNAs) may be useful
functional indicators in the aetiology and diagnosis of tuberculosis because they serve as intercellular messengers 171, The
emergence of DR-TB presents difficulties for TB care, and the resources required to treat the illnesses are still in short
supply 8 19 The global TB control programme 2030 has been seriously hampered by the emergence of treatment
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resistance, particularly in countries with a high burden 2% 23, Drug-resistant TB is becoming increasingly prevalent,
necessitating longer and more expensive treatments 2> 221, The spread of drug-resistant strains that cause high rates of
morbidity and mortality is significantly facilitated by factors such as political instability, competing economic interests,
and health inequitiest4. Limited therapy options are available for patients with TB that is very drug-resistant®. The
proportion of poor outcomes is still very high, the standard treatment is longer, toxic, and expensive[?® 22 231, Additionally,
patients from countries with a high incidence of TB were more likely to receive a typical standard regimen and
experienced significant delays in receiving therapy, which quickly led to treatment failure?”, Poorly managed medication
resistance can derail worldwide TB reduction efforts if preventative and management methods are not implemented in a
timely manner?8, For the purpose of creating a regimen and managing DR-TB patients, a multi-disciplinary approach is
required, involving active collaboration between various members of the healthcare team?,

INTRODUCTION TO PRETOMANID:

Chemical Property And Mechanism Of Action:-

Pretomanid, formerly known as PA-824, was first discovered in 2000 in a batch of 100 nitroimidazopyran derivatives that
had been produced and tested for their ability to inhibit mycobacterial growth®® 31, Pretomanid, a nitroimidazole
derivative like azomycin and metronidazole, represents the class of nitroimidazopyrans. Additionally, it shares an
antibacterial class with delamanid, a compound with a large number of bicyclic nitroimidazooxazole structures>-34,
Compared to pretomanid, delamanid was more effective against MDR-TB and XDR-TB isolates in vitro [°l.depicts a
generalised perspective of the pretomanid's molecular structure. In order to activate components that limit bacterial
mycolic acid and protein synthesis, the prodrug PA824 needs to be activated by a bacterial F420-dependent glucose-6-
phosphate dehydrogenase and nitroreductas % 3. 3%, The reduced form of cofactor F420 serves as an electron donor for
the bacterial deazaflavin-dependent nitroreductase [®l.Pretomanid is then protonated, resulting in active des-nitro
metabolite and nitrous acid, both of which further breakdown to create nitric oxide 2. Pretomanid is activated within
Mycobacteria in anaerobic (non-replicating bacteria) organisms to reactive nitro radical anion intermediates that interact
with cellular constituents and interfere with cellular respiration, acting as respiratory poison [7-361, Pretomanid, however,
suppresses protein and lipid biosynthesis while leaving nucleic acid synthesis unchanged in reproducing bacteria (under
aerobic circumstances) 9. This prevents the biosynthesis of the mycobacterial cell wall 37 3. 381 Furthermore, it
suppresses the availability of keto mycolic acids, which make up the lipid bilayer that makes up the cell wall 3039, Unlike
other TB medications, Pretomanid also affects the pentose phosphate pathway, which results in phosphate buildup
molasses (471,

Pharmacokinetics and pharmacodynamics:-

Pretomanid is a molecule that is expected to diffuse efficiently through lipid membranes because it is extremely lipophilic
and has a low solubility®? 44, Compared to other animals, humans are exposed if pretomanid were administered in a fed
condition as opposed to a fasting state. the giving of a 200 mg With a high-fat, high-calorie breakfast, pretomanid dosage
increased mean Cmax by 76% and 70% Compared to the fasting condition, AUC increased by 88% 21, In humans, it has
a high bioavailability at doses between 50 and 1500 mg, and bioavailability disproportionately rises with dose 344, and
when administered once daily, the highest plasma drug concentration has been well tolerated in people level is reached
4-5 hours after oral dosing% %1, Pretomanid enters the central nervous system and is disseminated throughout the body.
that drug varies between 86.3 and 86.5%> 461 and is only mildly protein-bound in human plasma, predominantly to
albumin. Through a number of metabolic routes, it travels through phase | and phase Il biotransformation, producing a
range of metabolites. Up to 20% of the drug's metabolism is specifically contributed by the liver enzyme CYP3A4 146,471,
Pretomanid has the capacity to directly and time-dependently inhibit phase | metabolic pathways, which determines the
degree of drug-drug interactions. However, pretomanid and cytochrome P450 did not interact significantly [“8l. Pretomanid
directly suppressed CYP3A4/5 by up to 91% at doses higher than those seen with normal dosage ¢!, pharmacokinetics
in the general population Participants using rifampin experienced reductions in the area under the curve (AUC) for
pretomanid of 44.4% and 59.3% in comparison to those taking rifabutin or pretomanid alone in the population
pharmacokinetic model 8. However, when coadministered with the CYP3A4 inducers rifampin and efavirenz,
pretomanid exposure is decreased in healthy volunteers by roughly 50% and 30%, respectively.However, it is anticipated
that exposure will decrease by around 20% when paired with the mild inducer lopinavir/ritonavir 1% %0, HIV patients
should be assessed for concurrent antiviral therapy, and efavirenz should be avoided if at all possible due to lower
pretomanid exposure. If pretomanid is given with food, the reduction is unlikely to reduce efficacy when combined with
rifampicin. Pretomanid metabolites are eliminated in both urine (53%) and faeces (36%) ©®. The elimination half-life is
17 hours, regardless of the dietary conditions [*+ 471, Pretomanid inhibits the renal tubular uptake transporter Organic
Anion Transporter-3 (OAT3) at clinically relevant levels, potentially reducing the clearance of substrate medicines!*6l.

MECHANISM AND EMERGENCE OF RESISTANCE:-

Pretomanid's minimum inhibitory concentrations (MICs) for drug-susceptible, MDR, and XDR isolates of
Mycobacterium TB range from 0.005-0.48 g/mL [*% 30 Genes associated with pretomanid activation have shown
spontaneous alterations in vitro, raising MIC >8 times from baseline P, Resistance to protenamid was demonstrated to
be explained by sequence variations in the genes encoding deazaflavin-dependent nitroreductase, F420-dependent
glucose-6-phosphate dehydrogenase, and proteins involved in F420 production 5% 52, Functional or structural analogues
of F420 proteins in Mycobacterium tuberculosis organisms contribute to redundancy, resulting in minimal mycobacterial
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fitness loss despite gene disruption.6 53 51, Protenamid is equivalent to other first-line regimens (isoniazid, ethambutol,
and pyrazinamide) but has a higher mutation frequency (105 to 107) than rifampin 4. The exposure of the isolates to
pretomanid concentration and the commencement ,The rates of spontaneous mutation appear to be influenced by
mycobacterial inoculum B2, models using animals Pretomanid resistance has also been characterised as developing in a
dose-dependent manner(®> %61.n=21 papers were included in a systematic analysis of mutations linked to resistance to the
new and Mycobacterium TB was reused for protomanid, and four studies found 106 distinct mutations in same genes (as
well as in fhiB). 12 fdgl mutations identified in five investigations, spread out between 230 and codons 4352, In one
study, pretomanid resistance was linked to the identification of resistance mutations in five non-essential genes, ddn
(29%), fhiC (26%), ThiA (19%), fgd1(7%), and fhiB (2%), in pretomanid laboratory-generated mutants. Although 17%
of pretomanid resistant mutants lacked mutations in these genes, this suggests the existence of other resistance
mechanisms 71, The hypervirulent Beijing strain N0O008 (which had not been exposed to pretomanid in the clinic) was
predicted and found to be resistant to pretomanid in a study that examined 15,000 Mycobacterium TB genomes from
clinical strains. This finding indicates that resistance to this drug has in this case developed through genetic drift rather
than selective pressure. In this study, protein engineering was employed to disable the native menaquinone reductase
activity of the deazaflavin dependent nitroreductase (DDN), but leave intact the prodrug activating activity, in order to
find mutations that might lead to the development of antibiotic resistance %31, According to a report, pretomanid and
delamanid exhibit cross-resistance.But the documentation is sketchy [2. Eight of the nine pretomanid-resistant
Mycobacterium TB H37Rv strains were found to be delamanid-resistant, and one strain, according to a study by the TB
alliance.it was resistant to pyrazinamide and kanamycin. But each of the nine isolates was sensitive.compared to other
anti-TB drugs 244, A unique nonsynonymous mutation was found in Mycobacterium TB.The fbiA gene's (Glu249Lys)
may be a factor in the high level of delamanid resistance and primitive 3, Therapeutic targets and evolutionary factors
may exhibit genomic differences. crucial for better comprehension and the development of possible inhibitors to combat
resistance®®], Before being treated to the medication, some strains are resistant to pretomanid. Accurate resistance
prediction will be possible through the use of genome sequencing to track the mutations that give resistance in order to
employ pretomanid treatment with knowledge. An increasing amount of Mycobacterium TB whole genome sequencing
(WGS) data is being produced for first-line resistance detection and transmission 7 inference. Since its inception, WGS
has become a part of clinical microbiology laboratories, promising quicker and more accurate drug detection resistance,
as well as a thorough and current epidemiology of TB epidemics. The ultimate objective of WGS is to give patients with
resistant TB more individualised antibiotic therapy 2. The technology of next-generation WGS has shown outstanding
potential for For Mycobacterium TB isolates, an accurate and thorough resistance prediction, allowing for accurate
clinical decisions®® %81, We should be able to use antibiotics more wisely and reduce the emergence of resistance by
evaluating probable resistant mutations in the lab prior to their widespread usage. The alterations found can be used to
better understand how pretomanid should be used and to delay the formation of resistance %1, enhancing knowledge of
the resistance-causing mechanisms overall improving the results of treatment for pretomanid.

THERAPEUTIC EFFICACY AND CLINICAL ROLE APPROVAL FOR DRUG-RESISTANT

TUBERCULOSIS:-

Pretomanid is the third drug recently licenced as a component of a new therapeutic regimen for treating drug-resistant
TB, following bedaquiline and delamanid [°° 21, It is an agent that may be taken orally and is active against both DS-TB
and DR-TB with no notable cross-resistance to other antimycobacterial medications®l, Pretomanid's in vitro activity
against drug-susceptible Mycobacterium TB strains persists against drug-resistant bacteria as well B4, Pretomanid
enhanced bactericidal activity and prevented relapse in mice when combined with bedaquiline-linezolid (Bdg-Lzd) or
bedaquiline-moxifloxacin-pyrazinamide (Bdg-Mfx-Z) 64, The TB Alliance developed protomanid as a potential mainstay
of present and future TB therapy regimens 4. In the Nix-TB trial, the efficacy and safety of a 26-week course of treatment
with the drug combination pretomanid-linezolid bedaquiline (BPaL) were assessed. I. 109 patients (65% XDR-TB and
35% MDR-TB; single-cohort, open-label study) who did not demonstrate an acceptable response or were unable to
tolerate a second-line regimen were included (resulted in treatment discontinuation). In the intention-to-treat study, 10%
of patients experienced an unfavourable outcome (treatment failure or relapse) at the 24-week post-treatment followup,
while 90% did not?®, The U.S. Food and Drug Administration (FDA) approved pretomanid (Pa) combined with
bedaquiline and linezolid for treating adult patients with treatment-intolerant or unresponsive MDR-TB and XDR-TB on
August 14, 2019, following the phase 111 Nix-TB trial. The treatment was given FDA clearance through the agency's
limited population pathway for antibacterial and eight antifungal agents, which expedites the approval of antimicrobial
drugs used to treat serious or life-threatening infections in a constrained population of patients with unmet needs 2. For
26 weeks, a dose of 200 mg once daily is advised. Pretomanid was delivered alone or in combination with other TB
medications in 19 clinical trials, which were done in 14 countries and involved more than 1,100 patients (!, In MDR-TB
patients with additional fluoroquinolone resistance (who have not previously received bedaquiline/linezolid treatment or
have only recently been exposed to bedaquiline/linezolid for a period of two weeks or less), the WHO recommends using
the BPaL regimen for a duration of 6-9 months [> 24, For patients with life-threatening diseases that exclude the use of
prescribed treatment based on WHO guidelines, the regimen is regarded as "the last choice under contemporary ethical
standards" 23, Electrocardiographic QTc must be carefully monitored in XDR-TB patients receiving 6 months of BPaL,
as was noted [, A recent clinical trial with 11 patients with RR-TB treated for 6 months with 200 mg of pretomanid, 400
mg of moxifloxacin, and 1500 mg of pyrazinamide(6Pa200MZ) found a 91% (95% CI: 59-100) favourable outcome [631,
A recent prospective cohort study comparing the bedaquiline (Bdq) and linezolid (Lzd)-based conventional 18-month
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regimen to the oral three-drug regimen (BPaL) indicated that the latter had significantly worse outcomes than the former
(89.9% vs. 65.1%; adjusted relative risk ratio=1.35; p0.001). Time to culture conversion and time to death were two areas
where BPaL considerably outperformed Bdg-Lzd-based combinations (p=0.001 and p=0.03, respectively) [©4,
Pretomanid's creation and approval process took time.

CLINICAL ROLES AND EFFICACY FOR DRUG SUSCEPTIBLE TUBERCULOSIS:-

The Global Alliance for TB Drug Development has undertaken a number of trials over the past ten years looking at
different combinations of bedaquiline (B), pretomanid (Pa), moxifloxacin (M), and pyrazinamide (Z). Pretomanid has
been testing in a phase 2b research to treat DS-TB (first 8 weeks). The daily change in colony-forming units (CFUs) at
days 0-2, 0-56 in this NC-002 trial showed that moxifloxacinpretomanid-pyrazinamide (M200PaZ) was superior to
conventional treatment (HR= 1.7; 95% CI: 1.1-2.7). The MPaZ regimen considerably outperformed the conventional
four-drug therapy (isoniazid, rifampicin, pyrazinamide, and ethambutol (HRZE)) in terms of bactericidal activity and
sputum culture conversion time ®°1, The NC-003 phase 2a trial has determined that, among various combinations of the
three medications, bedaquiline, pretomanid, and pyrazinamide (BPaZ) has the highest early bactericidal action, measured
as daily rate of change in log10CFU days 0—14, and is 9-clofazimine compared to HRZE %61 Pretomanid-based regimens
may be preferable to bedaquiline-based regimens in preventing acquired resistance because pretomanid early bactericidal
activity (EBA) began more quickly than that of bedaquiline 57, In the NC-005 phase 2b research, bedaquiline loading
doses of 400 mg for 14 days, followed by 200 mg doses three times per week (BloadPaZ), and bedaquiline doses of 200
mg per day (B200PaZ) for BPaZ were compared to HRZE for eight weeks %, Both BPaZ doses considerably
outperformed the control in terms of the daily rate of shift to sputum culture positivity, and both exhibited significantly
higher cumulative percentages of culture negative sputum than B200PaZ but not BloadPazZ. This bedaquiline,
moxifloxacin, pretomanid, and pyrazinamide regimen has promise for outcomes that are superior to the conventional
therapy for DS-TB and MDRTBI®L. |t can also simplify the dosage schedule. The phase 3 STAND/NC-006 research,
which looked at the entire application of the MPaZ regimen throughout the 4-6 month treatment, was started because of
the phase 2b NC-002 trial's successful results [, Participants were paired up with one of three groups at
random.treatments: 100 mg pretomanid daily for 4 months in the same combination (4Pal00MZ); conventional DS-TB
treatment for 6 months (200 mg pretomanid daily, 400 mg moxifloxacin, and 1500 mg pyrazinamide (Z) for 6 months
(6Pa200MZ) or 4 months (4Pa200MZ). Results were unfavourable in 8.5%, 19.3%, 26.9 % and 1.9 % of patients on
6Pa200MZ,4Pa200MZ, 4Pal00MZ, and controls at 12 months post-randomisation, respectively. PaMZ failed this weakly
powered study.The non-inferiority of the regimens was not realised [®%l. Pretomanid displayed an early and prolonged
bactericidal effect in rifampicin susceptible-TB (Rs-TB) and rifampicin-resistant (RR-TB) tuberculosis, according to data
from a recent systematic analysis of the drug (n=8 clinical studies) (¢,

SAFETY AND TOXICITY:-

Preclinical and in vitro research provide the majority of knowledge about the possible toxicity of protomanid. The
approval for DR-TB was based on a discussion of the potential pretomanid toxicity depending on limited animal data and
weighed against the risk of untreated TB infection . Long-term safety data in humans are not yet available. Organ-
specific safety signals from animal studies indicate the potential for hepatic, ophthalmologic, and reproductive harm
(possibility of infertility through changes in spermatogenesis) at the exposure level that is most relevant to humans €1,
No major adverse effects happened when pretomanid was administered to healthy patients [ “%1, Pretomanid has been
linked to a number of negative side effects, including nausea, vomiting, acne, headaches, musculoskeletal pain, and
transaminase increase %> 381, headaches could happened more frequently in patients receiving pretomanid alone compared
to control patients (31.5% vs. 22.9%), suggesting that pretomanid was to blame. In contrast, 6.1% of the isoniazid,
rifampicin, pyrazinamide, and ethambutol (HRZE) control group had nausea, compared to 4.1% of the pretomanid alone
group ¥ % The combination regimen of BPaL induces severe anomalies in cardiac rhythm, neuropathy,
myelosuppression, and liver enzymes in the Nix-TB study ?°!. Pretomanid is more likely to be the cause of lens problems,
hepatic enzyme increases, dermatitis, gastrointestinal distress, and severe cutaneous adverse events in patients undergoing
the BPaL regimen, according to professional opinion. Linezolid is more likely to be the cause of peripheral neuropathy
and myelosuppression, whereas bedaquiline is connected to cardiac problems. %2521 \While moxifloxacin-containing
regimens had more arthralgias and gastrointestinal issues, pretomanid-containing regimens had more neurological and
hepatic abnormalities [68, 69]. Pretomanid alone (n=411) causes only modest liver damage (2.2%) compared to
combination regimens comprising pretomanid (5.6-11.7%) and control regimens (6.5%) X Additionally, both the
intervention and control groups in phase 2b's comparison of MPazZ for 8 weeks showed equal rates of adverse events.
Avrthralgia was primarily responsible for the higher frequencies of grade 3/4 treatment-emergent adverse events in the
intervention arms (MPaZ) %, The STAND study, which compared PaMZ to the recommended course of treatment
(HRZE), discovered more than a two-fold increase in the frequency of gastrointestinal and pulmonary side effects. This
research was 4% (95% ClI: 2-8) of the treatment was stopped due to significant hepatotoxic side events, including three
fatalities. PaMZ patients %3, When pretomanid-induced serious liver damage was more prevalent,pyrazinamide and
moxifloxacin, two medications linked to liver damage "Yl.Pretomanid alone does not appear to significantly extend QTc
or produce cardiotoxicity. Despite a good exposure-response association was discovered with bedaquiline 1, a 10 ms At
maximal plasma concentrations, a rise is anticipate ['?. QTc¢ modifications related to PaMZ were Cardiotoxicity is typical
throughout pregnancy and was not clinically significant according to Tweed et al. % 681 Use of moxifloxacin [/,
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AVAILABLE GAPS AND RELEVANT ONGOING STUDIES:-

The introduction of new medications presents an opportunity to enhance treatment in a time of growing resistance.results
and lessen the toxicity as a complement to the current anti-TB arsenal agents. The rapid global spread of antibiotic
resistance has prompted the creation of the stop this threat to the public's health, new standalone and combined therapies
are needed. In spite of 11 the creation of new anti-tuberculosis medications, and the ongoing management of resistant
Mycobacteria challenging. For TB treatment to be successful, shorter, more powerful, and target-based regimens are
needed. One of the promising drugs with a better updated efficacy and safety profile is the recently licenced and advised
pretomanid. According to the most recent studies, pretomanid might also be able to reduce the length of DS-TB treatment.
The most recent information on the effectiveness and safety of pretomanid-based combinations should be incorporated
into updated recommendations and guidelines. Individualization of the regimen for each patient taking biological,
medication, patient, and illness aspects into account is also vital when taking all the factors into account. Future research
will focus on QT prolongation, reproductive consequences, myelosuppression, peripheral and optic neuropathy,
hepatotoxicity, and lactic acidosis. Innovative short-term oral-based regimens and advanced molecular-based diagnostics
are possible directions for DR-TB therapeutic advancement. However, patients with DR-TB still have fewer.better results
than those who received DS-TB treatment. Additionally, TB therapy research is Considering the TB pathophysiology can
be helpful because more is occurring than ever in the history of the disease. used to create more effective and precise
treatments. It is crucial to check several prominent names on the pretomanid label. monitoring physiological indicators
often to evaluate the regimen's effectiveness and safety However, it routinely evaluate blood indicators for liver damage
would be crucial to increase the knowledge about this allegedly efficient regimen. testing liver function (alanine) alkaline
phosphatase, bilirubin, aspartate aminotransferase, and) at least at A baseline, at two weeks, and then once a month
throughout treatment are required. Furthermore, for QT lengthening, getting an ECG before starting BPaL therapy, and
at least 2, 12, and 24 weeks must pass following the beginning of treatment. Rapid phenotypic or genotypic drug
susceptibility testing integrated into individualised drug-resistant treatment with innovative and repurposed drugs can
improve treatment outcomes I, This can be accomplished with the aid of customised host-directed therapy, therapeutic
drug monitoring, and biomarker-guided regimen personalization, among other methods. The patient's preferences,
medical history, clinical characteristics, disease severity, geographic location, findings of medication susceptibility tests,
and pathogen microbiology should all be taken into account when deciding on an appropriate regimen. For therapy
individualization, it is necessary to comprehend antagonistic interactions, synergistic interactions, and cross-resistance
for a number of potential combination regimens. Only pretomanid, bedaquiline, and linezolid were approved by the FDA
for the treatment of a small number of patients with life-threatening drug-resistant TB, including XDR-TB, which
precludes the use of WHO guidelines-based recommended treatment. the origin TB-Nix phase 111, The trial's single-arm
(uncontrolled), - nonrandomized, and inclusion of a limited study population, which increased the generalizability
and difficulties with representativeness Despite the approval being for TB with a significant treatment resistance,
numerous phase According to studies from 2b, pretomanid can treat both medication interactions and A novel and
promising treatment for TB that is susceptible and drug-resistant. more information information is required on the security
and effectiveness of pretomanid-containing regimens for particular types of the patients as this unique treatment plan
might possibly be advantageous for certain patients. The WHO report from 2021 supported additional research on
pretomanid-based combinations.for the treatment of tuberculosis, both drug-sensitive and drug-resistant Bl. Right now,
there areMany clinical trials are ongoing and some are recruiting participants (https://clinicaltrials.gov/).waiting for the
enrollment of study subjects) to fill the openings. several of the phase | investigation of pretomanid's pharmacokinetics
in humans is part of clinical studies.comparison of single-dose immediate-release and for individuals with renal
impairment (NCT0389%750)single-dose dispersible formulations of pretomanid in adults with hepatic dysfunction(NCT04309656)
Pretomanid safety with regard to the male reproductive system impairment(NCT02422524) phase 111 safety and effectiveness
studies of various dosages and treatment durations(NCT04179500) Efficacy, safety, and tolerability of the BPaMZ regimen in

DS and DR-TBNCT03086486) Economic evaluation of the novel MDR-TB regimens in patients(NCT03338621) (PRACIICAL-EE)
L(NCT04207112)

CONCLUSIONS:-

The cost and difficulty of treating drug-resistant tuberculosis (DR-TB) are frequently higher. The third drug recently
approved as a component of a cutting-edge treatment regimen for treating drug-resistant TB is protomanid. It was created
by the TB Alliance and given FDA approval as a potential pillar of the ongoing and upcoming TB treatment regimen.
The WHO conditionally recommends the use of the 6-9-month regimen within an operational research context, which
forbids its wider and programmatic usage. By shortening the presently suggested lengthy and challenging to stomach and
adhere to regimen, this regimen offers a new perspective on DR-TB therapy. The regimen also has a low risk of drug-
drug interactions and is practical for oral administration. Despite the need for more research, the most recent data suggests
that pretomanid is one of the innovative medications with the potential to influence TB treatment and produce the WHQ's
plan to end TB. Several clinical investigations on the best dosage, effectiveness, and safety in various demographics,
various drug combinations, and the ideal time frame to reach an a mycobacterial reaction The introduction of fresh
substances into the TB drug pipeline opens the a means of conducting thorough pharmacokinetic and pharmacodynamic
research. In the future, many combinations of various innovative and reused medications for the majority of patients with
drug-resistant TB, shorter or better tolerated regimens should be investigated. Alongside the continued development of
reliable and fast TB detection methods .The need for medication resistance is also anticipated. More significantly, a
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rigorous cost analysis, Health programmes will be made possible by the efficacy of novel and existing tests in resource-
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strained environments to decide on long-term viability and implementation in a well-informed manner.
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