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» According to the (CDC)Trusted Source,

» 1B is one of the world’s deadliest diseases,

» with approximately 1.3 million related deaths occurring worldwide in 2017.

» TBis also a leading cause of death among people who have HIV.

» The disease is highly treatable, especially when
a person receives an early diagnosis.


https://www.cdc.gov/tb/statistics/default.htm

» The major historical landmarks of tuberculosis (TB) therapy include:

» In the second half of the nineteenth century, European theories on the effects of
climate on the prognosis of TB disease prompted the construction of sanatoria

» the discovery of effective medications (streptomycin and para-aminosalicylic

acid) in 1944;

» the revelation of "triple therapy” (streptomycin, para-aminosalicylic acid and

isoniazid) in 1952,
» 1960s EMB replaces PAS, 18 months

recognition in the 1970s that isoniazid and rifampin could reduce the duration of
treatment from 18 to 9 months;

v

» and the observation in the 1980s that adding pyrazinamide to these drugs
allowed cures in only 6 months



Anti-Tubercular Drugs

Group 1: Group 2:
First-line oral agents Injectable agents




Anti-Tubercular Drugs
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Group 4:

Group 3: Oral bacteriostatic 2-line
Fluoroquinolones agents




Anti-Tubercular Drugs
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Group 5:
Agents with unclear role in treatment of drug resistant-TB




TABLE 1 Current medications in use for TB treatment and their notable side-effects

Drug

Motable side-effects

Rifampicin (RIF)
Isoniazid (INH)

Pyrazinamide (PZA)
Ethambutol (EMB)
Levofloxacin (LFX)/Moxifloxacin (MFX)

Bedaquiline (BDQ)
Linezolid (LZD)

Clofazimine (CFZ)

Cycloserine (CYS)

Delamanid (DLM)

Aminoglycosides (AMK,CAP, STR)
Ethionamide (ETH)/Prothionamide (Pro)

p-Aminosalicylic acid (PAS)
Amoxicillin-Clavulanate® with Meropenem or
Imipenem-Cilastatin

Hepatotoxicity, nausea, dyspepsia, abdominal pain, rash,
CYPA450 interactions

Hepatotoxicity, peripheral neuropathy®, optic neuritis, CYP450
interactions

Gl disturbance, hepatotoxicity, gout

Optic neuropathy

QT prolongation, tendonitis, hypoglycaemia, psychiatric
disturbance

QT prolongation, CYP450 interactions

Myelosuppression, dysglycaemia, peripheral neuropathy®, optic
neuropathy

Hepatotoxicity, Gl disturbance, neurological disturbance, QT
prolongation, altered skin pigmentation

Psychiatric disturbance, peripheral neuropathy

QT prolongation, CYP450 interactions

Mephrotoxicity, ototoxicity

Psychiatric disturbance, peripheral neuropathy, hepatotoxicity,
hypothyroidism, dysglycaemia

Hepatotoxicity, dysglycaemia, hypothyroidism

Diarrhoea, candidiasis

7. given with pyridoxine prophylaxis to ameliorate risk; ¥: beta-lactams must be given with Clavulanate for
success in TB treatment; however, the only available preparations include Amoxicillin. Information from [50].




»International guidelines recommend
the use of standard

»2HRZE/4HR

»regimen for the treatment of
pulmonary TB




Recommended dosage of first line anti-TB in adults

Recommended doses
Dose (range)inmg/kg | Maximum dose in mg daily
body weight daily
Isoniazid (INH) 5(4-6) 300
Rifampicin (RIF) 10(8-12) 600
Ethambutol (EMB) 15(15-20) 1600

Pyrazinamide (PZA) \ 25 (20- 30) ‘ 2000




Only

»daily anti-tuberculosis regimen should
be used throughout the treatment of
pulmonary tuberculosis.




Fixed-dose combination of anti-tuberculosis treatment

» Fixed-dose combination (FDC) tablets is a combination
of two or more anti-TB drugs available since the 1980s.

The aim of FDC tablets is
to simplify TB treatment,

to prevent monotherapy

and to improve patient compliance

vV v v v Vv

as well as to prevent development of drug-resistant TB



: Recommended daily dosing for FDC* in adults

Body weight Number of tablets daily
30 -37 kg 2
38 -54 kg 3
55-70 kg 4
>70 kg 5

*FDC refers to either 2-, 3- or 4-anti-TB drug combination

4-drug FDC contains isoniazid 75 mg, rifampicin 150 mg, ethambutol 275 mg, pyrazinamide 400 mg
per tablet

3-drug FDC contains isoniazid 75 mg, rifampicin 150 mg, pyrazinamide 400 mg per tablet
2-drug FDC contains isoniazid 75 mg, rifampicin 150 mg per tablet
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Fixed-dose combination

» 1s preferred over separate drug formulation in the
treatment of pulmonary tuberculosis.
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» The treatment and monitoring for smear negative PTB

» are the same as that for smear positive PTB.




TABLE 2 Current ATS/CDC/ERS/IDSA consolidated guidelines on treating drug-resistant TB

RR-TB
As per MDR-TB

INH-resistant TB
RIF+PZA+ETM+FLQ for 6 months (can discontinue PZA after 2 months; FLQ only required in patients with
extensive disease, i.e. cavitary or bilateral infiltrates)

MDR-TB
First line Levofloxacin or Moxifloxacin with all 4 of: Bedaguiline + Linezolid + Clofazimine® + Cycloserine®
Second line  Consider Delamanid™ or Pyrazinamide™ or Ethambutol"* or Amikacin or Streptomycin™
Third line  Consider ETH" or Prothionamide or Imipenem-Cilastatin/Clavulante or

Meropenem/Clavulanate™ or p-Aminosalicylic Acid" or High Dose Isoniazid

ATS: American Thoracic Society; CDC: US Centers For Disease Control And Prevention; ERS: European
Respiratory Society; IDSA: Infectious Diseases Society of America. *: in contrast, the WHO suggests only one of

these drugs are required, comprising a 4-drug regimen (see text for full details); . superscript numbers refer to
the order in which the WHO suggests drugs be incorporated into regimes. Information from [50].



Adjunctive corticosteroids regimen

» Corticosteroids are associated with improvement

in TB symptoms and survival in HIV-negative patients

with 1 B meningitis anda TB pericarditis.
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Phase | Phase |l Phase lll Approval

« BVL-GSK098 « BTZ-043

» GSK-286 « Delpazolid

» Macozinone « GSK-656 (070)

« TBAJ-587 « OPC-167832

« TBAJ-976 « SPR720

- TBI-166 . SQ-109 « Delamanid

« TBI-223 . Sutezolid « Bedaquiline
« TBA-7371 « Pretomanid
« Telacebec

FIGURE 1 New anti-tuberculous drugs currently in development. Data from [104].



TABLE 2 Mew drug regimens under evaluation

Trial Drugs Purpose Status Trial ID"

ReDEFINe RIF (HD) Assess high-dose RIF on treatment FPhase Il NCTO2159882
outcomes and duration in TB
meningitis

TB-PRACTECAL BDQ, Pa, LZD, MFX, Assess 6 months of regimen for Phase Il NMCT02589782
CFZ MDR-TB (data
Analysis)
Stream stage CFZ, ETM, MFX, PZA, Varying combinations at differing Phase Il NCTO02409290
2 INH, Kan, Pro, durations for RR-TB and MDR-TB
BDQ, LFX
SimpliciTB BDQ, Fa, MFX, PZA 4 months for DS-TB Phase Il NCT03338621
6 months for MDR-TB
Truncate-TB BDQ, RFP, LZD, MFX 2 months for DS TB Phase Il NCTO34T74198
TBTC study 31 RFP, INH, ETM, PZA, Evaluate 4 months treatment for Phase Il NMCT02410772
MFX DsS-TB
endTB BDQ, DLM, LZD, 4T weeks treatment with Phase Il NCTO2T547T65
MFX, PZA, LFX, combinations of 5 drugs for
CFZ MDR-TB
RIFASHORT RIF (HD) Evaluate 4 months of RIF (HD) Phase Il NMCT02581527
MNEXT trial LZD, BDQ, PZA, ETH Evaluate efficacy of ETH or INH (HD) Phase I11 NCT02454205
or INH (HD) with 659 months treatment for (data
MDR-TB Analysis)
ZeNix Pa, LZD, BDQ, PI Evaluate 26 weeks treatment Phase Il NMCTO03086486
DELIBERATE BDQ, DLM Evaluate safety in MDR-TB Phase Il NCTO2583048
BEAT TB BDQ, DLM, LZD, LFX, Evaluate safety and efficacy of Phase Il NCTO04062201
CFZ 6 months treatment for RR-TB

HD: high dose; RIF: rifampicin; INH: isoniazid; RFP: rifapentine; ETM: ethambutol; PZA: pyrazinamide; MFX:
moxifloxacin; LFX: levofloxacin; LZD: linezolid; ETH: ethionamide; BDQ: bedaquiline; DLM: delamanid; Pa:
pretomanid; CFZ: clofazamine; Kan: kanamycin; Pro: prothionamide; Pl: Placebo. *: ClinicalTrials.gov identifier.
Information from [1, 104].
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