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Introduction

 DR-TB needs no introduction; it remains a threat to global public health and
is one of the leading infectious causes of death globally.

* 1n 2020, an estimated 10 million people developed TB and 1.5 million died
from the disease.

* About 500 000 new cases of multidrug- or rifampicin-resistant tuberculosis

(MDR/RR-TB) are estimated to emerge each year; however, in the latest
data (from 2019), only one in three cases were reported to have been
treated.
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Revolutionary Changes in management of RR-TB
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Adapted from : Ma Z et al., Lancet. 2010
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Revolutionary Changes in Diagnosis of RR-TB
= ]‘ ”If' 'H
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DS TB — Drugs used

* INH

* PZA

* Rifampicin
* EMB
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Classification of drugs used in DR TB management

GROUP | MEDICINES

Levofloxacin OR Lfx

Moxifloxacin Mfx WHO :
Bedaquiline Bdq 59."50“‘?5‘%‘?“-
Linezolid Lzd tuberculosisn
Clofazimine Cfz

Cycloserine OR Cs e
Terizidone Trd

Ethambutol E

Delamanid DIim

Pyrazinamide Z

Imipenem-cilastatin OR Ipm-Cln * Drugsinred have
Meropenem iRk paediatric friendly
Amikacin Am .

(OR Streptomycin) (s) formulations
Ethionamide OR Eto

Prothionamide Pto

p-aminosalicylic acid PAS
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DR-TB DEFINITIONS

* Mono-Resistant Tuberculosis
Resistant to only one anti-TB drug, without resistance to other drugs.
* Poly-drug Resistant Tuberculosis
Resistance to more than one anti-TB drug, other than both isoniazid and rifampicin.
*  Multidrug- Resistant Tuberculosis (MDR-TB)
Resistance to isoniazid and rifampicin with or without resistance to other first line anti-TB
drugs.
* Pre-XDR Tuberculosis
MDR-TB with resistance to a Fluoroquinolone.
* Extensively drug Resistant Tuberculosis (XDR-TB)
MDR-TB with resistance to any Fluoroquinolone and an additional one or more group A 2nd
line drug (Bedaquiline, Linezolid).
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e ——————

Diagnosis and Investigations

Clinical presentation
* Symptoms

e Contact history
* Previous TB treatment

Physical examination

Lab diagnosis

Radiology
 CXR
e Other Xrays
* Sonography
* CT scan
Bronchoscopy
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ALGORITHM FOR TB DIAGNOSIS IN TB SUSPECTS USING THE GENEXPERT

TB SUSPECTS
TB and DR-TB contacts, non-contact symptomatic individuals, re-treatment after relapse, failure and default
Collect one sputum specimen at the health facility under supervision
1
GXP positive GXP positive GXP positive GXP negative GXP unsuccessful
Rifampicin sensitive Rifampicin resistant Rifampicin unsuccessful
1
Treatas 7B Treat as MDR-TB Treatas TB HIV positive HIV negative Collect om':of sputum
) specimen for a
Start on Regimen 1 Refer to MDR-TB Unit Start on Regimen 1 repeat GXP
Send one specimen for Collect one specimen
micrascopy for microscopy and
LPA
Collect one specimen for culture and Treat with antibiotics
LPA or culture and DST (for R and H)
Treat with antibiotics and review after 5
days
Do chest x-ray
Follow up with microscopy Collect one specimen for 1
culture and DST for | I
zmuch,lsoma::’. | l Good response Poor response
uoroquinolone
antibiotics
Ciinically TB Resistantto Rand | | “P o cmvad
T8 on chest x-ray H/ R only Advise to retum Refer for further
when symptoms investigation
recur
Follow up with Treatas 1B Treat as MDR-TB
microscopy and culture Start on Regimen 1 Refer to MDR-TB Unit
Review culture results
— —
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Baseline testing for all RR-TB patients is the DR-TB reflex which incudes:

* Smear

* Culture

* First line LPA (INH, Rif, inh A & Kat G mutations)
 Second line LPA (FQ & SLID)

* Phenotypic DST based on LPA results
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LABORATORY REFLEX TESTING WORKFLOW

RIF-R TB on GXP or first-line LPA T8 Testing
s | 78 Genexpent o
SJ[:] T8 Microscopy (o]
sul T8 Culture D
TB Drug Sisceptibiity testing:

[] Cutture with 15t ine LPA

[ ] on-T8: Refiex DST testing
[_]rmmmw Phenctypic DST
[:]oma(weawk

Collect second sample for DR-TB Reflex DST
Testing (microscopy, culture, first- and second-line
LPA, phenotypic DST)

{ 1 1

INH susceptible on FLO-R / INJ-R / FLO-S
> first-line LPA both inhA and katG
S mutation
o=
o
o
-
Phenotypic DST for: Phenotypic DST for: Phenotypic DST for:
INH LEXS 17D, BDQ; CFZ LFX, or MFX
0.25 pg/ml

*Where LPA shows FLQ-resistance, no routine phenotypic FLQO DST will be carried out.
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Role of phenotypic DST
WHO: despite good specificity of LPA SL for detection of resistance to FQs and SLIDs,

there remains lowered sensitivity for these drugs
— conventional phenotypic DST can still be used in the evaluation of patients with

negative SL-LPA results, particularly in populations with a high pre-test
probability for resistance to fluoroquinolones and/or SLID and patients with

history of previous DR-TB treatment*
Necessary to confirm resistance to other 2" line drugs e.g. linezolid, bedaquiline,
clofazimine (where molecular basis for resistance is unknown)
* To monitor the emergence of additional drug resistance (surveillance systems in

place within NICD/NHLS)
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e Extended DST

— For failing patients with exposure to these drugs
— Extended panel (Ref Lab at NICD)

* Requires consultation prior to testing
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Approach to persons diagnosed with RR-TB

PERSON
DIAGNOSED
WITH RR-TR

SECOND SAMPLE SENT FOR ADDITIONAL DST AND BASELINE
BLOOD TESTS

HISTORY TO ASSESS FOR RISK FACTORS
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v v

St e soman whiv S longe mgmen whiv iweong
it ST and tiood vse Neuhs DST aned oo vt resulta

Patint support i ssential nthe approach t patients with RR-TB and should include counselng,
substonce e and mental health screning and cre.
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Does not meet
criteria
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SHORTER regimen for adults, adolescents
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. ! .
and children > 6 yrs | Allatints |
| requiring LZD :
' .
4-6 months (Intensive Phase): y require FBC :
I . .
LZD (2 months only) -BDQ {total 6 months)* | oRItaring :
~hlINH (4-6 months}-LFX-CFZ-PZA-EMB : at2 weeks, 4 |
. |
5 months (Continuation Phase): : rl/]eeks and :
|FX-CFZ-PZA-EMB | |
j monthly |
. !
! whileonlZD ,
2MONTHS | 4MONTHS | 6MONTHS | 9MONTHS Mot
Linesolid Give for 2 months even if second-line LPA chows
injectable and fluoroquinolone susceptibility
High-doze Extend for another 2 months if
izoniazid smear positive at month 4*
Continue 1o 9
Badaquiline months ih some
patients
Levofloxacin
Clofazimine
Pyrazinamide
Ethambutol
Pyridoxine should be co-administered with isoniazid to prevent peripheral neuropathy .

(50 mg/day for adults and adolescents > 12 yrs; and 25 mg/day for children 5 - 12 yrs)
|



MOST patients will
be started on one of
three longer
regimens.

Patients requiring a
rescue regimen, or
where RR-TB has
resistance to BDQ,
CFZ or LZD will
require an
individualised
regimen,

PATIENT DOES NOT QUALIFY FOR SHORTER REGIMEN

o TN D S .S Sy,

/ \
AGE 6 OR ABOVE —+ » ‘I
I
: : MORE on treatment
1| Surapuedavicregmenwith | 1 of CHILDREN in the
|| 4-5drugs based on age, resistance | 5 .
I pattern and type of disease : section on managing
1 Duration will be 9:18 months, . .
{ based on extent of disease. ,l children with RR-TB

I l l I

No risk factors . Not
for Sacorid: Fluorolqumolone responding/
line drug eRRRIcE CNS disease failed by
resistance, no docur;r:ted 9 therapy, or
CNS disease. b RR-TB relapse
LA ] TR DS N O @0 I ER AT B e MmO e LB R L --~
" l' l' l' &' \
: I
, |
I Basic longer Reglm.e Wird Regimen for Rescue !
| regmen | [fuoroquinlone- | lcoeTs regimen | |
g resistant RR-TB 9 I
I |
\ /

N -

LTFU from previous treatment with bedaquiline, linezolid or clofazimine:
—p request EDST for bedaquiline, |inezolid and clofazimine

—p Start basic longer regimen vihile waiting for results, and amend later based

on EDST results, with input from NCAC.
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Adverse Events

Arrhythmias Bedaquiline 1. Monitor for mild reactions
(QT prolongation) Clofazimine 2. Discontinue drug for severe (>500msec). Consider
Moxifloxacin re-challenge if moderate reaction resolves
Arthralgia/arthritis/ Pyrazinamide 1. Analgesia
tendonitis Bedaquiline
Fluoroquinolones
Gl upset Ethionamide 1.Initiate anti-emetics
PAS 2. Start Antacid or PPI
Clofazimine 3. Loperamide
Ethambutol

Pyrazinamide

Hepatotoxicity PZA 1. Check ALT
Bedaquiline 2. Consider stopping Rx until ALT decreases
Isoniazid 3. Rule out other causes
Clofazamine

Hypothyroidism PAS 1. Initiate Thyroxine

Ethionamide



Adverse Events

o |

Impaired Vision 1. Stop the drug

INH
Nephrotoxicity 1. Mx depends on cause and if acute injury or CRF
2. NB: TDF
Peripheral Terizidone 1. Do not start tricyclic antidepressant (amitriptyline)
Neuropathy Linezolid 2. Analgesia
INH 3. Epilim
FQ
Psychiatric Terizidone 1. Stop suspect drugs
Symptoms INH _ 2. Investigate
Fluoroquinolones 3. Ativan, Resperidone, Clopixol, Haloperidol
Seizures Terizidone 1. Stop suspect drugs
INH 2. Rule out and treat other suspected causes
Fluoroquinolones 3. Ativan
4. Start anticonvulsant therapy (valproic acid)
Discoloration of Clofazamine 1. Reassure
skin/body fluids 2. Emollient
3. Sun protection
Skin Reactions/ Multiple 1. If severe stop drugs
(SJS) 2. Anti-histamine

Linezolid, EMB, Ethio. 2, Formal eye assessment
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Adverse Events Continued

* Symptomatic anemia

* Lactic acidosis

* Pancreatitis

* Hemoptysis

* Hypoglycemia

* Electrolyte abnormalities
e DVT

* PE

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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DR TB and HIV

= If ARV-naive then commence ARV’s 2 weeks after DR TB Rx
= |f on ARV’S, continue Rx

= TBM and CCM require delayed ARV initiation of up to 6 weeks
= Standard guidelines for monitoring

= Can not use EFV with BDQ

= Can not use AZT with LZD

= |f renal dosing, TDF will need to be adjusted or changed

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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BPalL and BPaL-M: The New Regimens

= There have been great advances in the treatment of RR-TB in the last decade.

= Prior to 2015, the treatment duration was 18 to 24 months with a 6 month intensive phase
containing a second line injectable agent: kanamycin, capreomycin or amikacin. Not only was

this painful, but it was also associated with permanent sensorineural hearing loss.

= A pivotal study, STREAM, showed that 9 months of treatment was not inferior to 24 months

of treatment.

= |n addition, two new medications were registered for the treatment of RR TB: bedaquiline and
delamanid by the South African Health Products Regulatory Agency (SAHPRA).

= There has been increasing use of linezolid for the treatment of RR-TB.

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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BPalL and BPaL-M: The New Regimens

= There have been great advances in the treatment of RR-TB in the last decade.

= Prior to 2015, the treatment duration was 18 to 24 months with a 6 month intensive phase
containing a second line injectable agent: kanamycin, capreomycin or amikacin. Not only was
this a painful intervention, but it was also associated with permanent sensorineural hearing

loss.

= A pivotal study STREAM, showed that 9 months of treatment was not inferior to 24 months

of treatment.

= |n addition, two new medications were registered for the treatment of RR TB: bedaquiline and
delamanid by the South African Health Products Regulatory Agency (SAHPRA).

= There has been increasing use of linezolid for the treatment of RR-TB.

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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BPalL and BPaL-M: The New Regimens

= Finally in August 2019, pretomanid a novel agent for TB was registered by the United States
Food and Drug Administration (FDA) as part of a regimen with linezolid and bedaquiline for
the treatment of Pre-XDR-TB, MDR-TB treatment failure or MDR-TB treatment intolerance.

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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BPalL and BPaL-M: The New Regimens

= TB PRACTECAL and NIX/ZeNIX studies: The evidence suggest that the 6-month BPaLM
regimen — comprising bedaquiline, pretomanid, linezolid (600 mg) and moxifloxacin — may be
used programmatically in MDR/RR-TB patients without previous exposure to these medicines

in place of the 9-month regimen or the longer (218 months) regimen.

= Patients taking investigational arms had fewer grade 3 and above AEs and SAEs as compared
to SoC at week 72 (BPaLM> BPalL > BPaLC >> SOC)

= The BPal combination (with 600 mg linezolid) retains sufficient efficacy and allows the
regimen to be used without moxifloxacin in the case of documented resistance to

fluoroquinolones (i.e. in patients with pre-XDR-TB).

= |n patients receiving the BPalL combination, where there is a slow response to therapy, an

extension of 3 months (bringing the total regimen to 9 months) is possible.

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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BPalL Regimen

Pretomanid 200 mg

once a day
Bedaquiline 400mg 26 weeks of treatment
daily for two weeks,
200mg three time a Additional 3 months if sputum
week culture positive at 4 months

Linezolid 600 mg
once a day

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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* The assigned treatment regimen will be administered orally for 6
months (possibly 9 months) at the following doses and intervals:

* Bedaquiline 400mg once daily for 2 weeks then 200mg 3 times

per week (MWEF); plus pretomanid 200mg once daily; plus
linezolid 600mg once daily.

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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* Atemporary cessation of linezolid (due to a linezolid-specific toxicity),
or of the full regimen per clinician discretion will be allowed for
suspected drug related toxicity. Re-introduction of the regimen could
be considered post cessation not greater than 35 consecutive days.

* If participants have toxicity issues with linezolid prohibiting further
treatment with that drug, they can remain on the bedaquiline and
pretomanid if they received the initial total of 600 mg daily dose of
linezolid for at least the first 4 consecutive weeks of treatment and
they are smear negative, or with trace/scanty results and judged to
be clinically improving by the clinician.

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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* Patients with extensive forms of DR-TB (e.g. XDR-TB) or those
who are not eligible for or have failed shorter treatment
regimens will benefit from an individualized longer regimen
designed using the priority grouping of medicines recommended
in current WHO guidelines.

e Decisions on appropriate regimens should be made according to
clinical judgement and patient preference, considering results of
DST, patient treatment history, risk of adverse events, and severity
and site of the disease.

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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Patient factors

= Male or female, aged 14 years or above
= Body weight of 235 kg

= Participants should not have received more than 4 weeks of bedaquiline or

linezolid prior first dose of BPalL.

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE




TB Drug Development Pipeline

. Phase 3 = Post market
. Bﬁ%se 2
Phase 1

GMP/GLP toxicology

H Early
development

Targets Cell wall: DprE1
Inhibitors: Inhibits cell wall
synthesis
« BTZ-043*

« PBTZ-169

(macozinone)*
+ OPC-167832*
+ TBA-7371*

HEM 12D

Targets Leucyl tRNA
synthetase: Inhibits
protein synthesis
e GSK-3036656*

Nitroimidazoles

nazine
Disrupts plasma
membrane and

Cholesterol
catabolism Inhibitor

S';gt'ﬁgscg'g"ia;h involved in (BETA LACTAMS):
respiration mt_ra_c_ellqlar Inhibits cho_lesterol
. Pretomanid* aC|d!f|cafuor_1 catabolism
. Delamanid*  Pyrifazimine « GSK2556286*
— (tike « Sanfetrin
clofazimine) é(\ WYY
Targets DNA B
gyrase: 1]
I D.NA Multiple Targets:
synthesis -
. SPR720 Inhibits ceII_waII
(Fobrepodacin)* synthesis
* SQ109
. » Several products
Targets Translation: -
Disrupts L
transcription/translation optimizatoh
process development

e MBX-4888A*
* FNDR-20364*

mRNA GSK-839*

Respiratory chain
He

ATP %0 HO

b | A

Targets Outer

capsule

components:
e JSF-3285*

 FNDR-20081*
s BV -GSKQO8*

Targets ATP-synthase: Targets Cytochrome Targets Ribosome:
Diarylguinolines bc complex: Oxazolidinones
Inhibits ATP synthesis IH Imidazopyridines Inhibits protein synthesis

« TBAJ-587 Inhibits energy * Linezolid
« TBAJ-876 metabolism « Delpazolid

« Sudapyridine + Talacebe (Q203) « Sutezolid

+ Bedaquiline* s 1B:4" « TBI-223

* FNDR-10045* . OTB-658

Source: Adapted from Zumla, A.l. et al., La



Referrals to KDHC — Who to refer

XDR TB

Complicated cases

Failing Rx — requiring a Rescue Regimen
Pediatrics
OP in KDHC drainage area

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE




Referrals to KDHC — How to refer

Call if need advice or guidance
Booking form with all results
Email: bookingsmdr2 @gmail.com
Cell no. 0760768803

Referring doctor contact details

FIGHTING DISEASE, FIGHTING POVERTY, GIVING HOPE
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Dr. Igbal Master

Never forgotten
Forever missed
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