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Treatment of Highly Drug-Resistant Pulmonary Tuberculosis

Francesca Conradie, M.B., B.Ch., Andreas H. Diacon, M.D., Nosipho Ngubane, M.B., B.Ch.,
Pauline Howell, M.B., B.Ch., Daniel Everitt, M.D., Angela M. Crook, Ph.D., Carl M. Mendel, M.D.,
Erica Egizi, M.P.H., Joanna Moreira, B.Sc., Juliano Timm, Ph.D., Timothy D. McHugh, Ph.D.,
Genevieve H. Wills, M.Sc., Anna Bateson, Ph.D., Robert Hunt, B.Sc., Christo Van Niekerk, M.D.,
Mengchun Li, M.D., Morounfolu Olugbosi, M.D., and Melvin Spigelman, M.D., for the Nix-TB Trial Team*

Nix-TB Efficacy: Time to Unfavorable Outcome CONCLUSIONS
. The combination of bedaquiline, pretomanid, and linezolid led to a
1T favorable outcome at 6 months after the end of therapy in a high
) percentage of patients with highly drug-resistant forms of tuberculosis;
some associated toxic effects were observed.
22
 81% peripheral neuropathy
EE. « ~2/3interrupted, reduced, or discontinued linezolid
« All surviving patients completed 6 months of treatment
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ZeNix Efficacy: Time to Unfavorable Outcome
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ORIGINAL ARTICLE

Bedaquiline—Pretomanid-Linezolid

Regimens for Drug-Resistant Tuberculosis

F. Conradie, T.R. Bagdasaryan, S. Borisov, P. Howell, L. Mikiashvili, N. Ngubane,
A. Samoilova, S. Skornykova, E. Tudor, E. Variava, P. Yablonskiy, D. Everitt,
G.H. Wills, E. Sun, M. Olugbosi, E. Egizi, M. Li, A. Holsta, J. Timm, A. Bateson,
A.M. Crook, S.M. Fabiane, R. Hunt, T.D. McHugh, C.D. Tweed, S. Foraida,

C.M. Mendel, and M. Spigelman, for the ZeNix Trial Team*
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_ 22 IB Practecal »
Primary Outcome, MITT ) Innovating MDR-TB Treatment
50C BPalLmM BPaLC BPaL

Number in mITT population 137 138 115 111

Number with no unfavourable outcome 81 (59.1%) 121 (88.3%) 88 (76.5%) 96 (86.5%)

NMumber with an unfavourable outcome 56 (40.9%) 16 (11.7%) 27 (23.5%) 15 (13.5%)

Mumber non-assessable 0 1 0 0

Unadjusted risk difference
(two-sided 96.6% confidence interval)

-29.2% (-39.8% to -
18.6%)

Unadjusted risk difference

-17.4% (-28.7% to -

-27.4% (-37.8% to -

(two-sided 95% confidence interval) 6.1%) 17.0%)
MNon-inferiority p-value p<0.0001 p<0.0001 p<0.0001
(non-inferiority margin of +12%)

Superiority p-value p<0.0001 p=0.003 p<0.0001
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Updated WHO Guidelines December 2022

Scientific outcomes lead to global impact

- BPalLM, BPaL
* Nearly all DR-TB patients
« Programmatic implementation recommended

« 14 years and older

A LS
tuberculosis

« LZD dose: 600 mg throughout the treatment with dose reduction as needed

- BDQ dosing alternatives (per label, or QD)

* Reproductive safety: “New data have largely alleviated previous concerns on podule & Trestirves

. .l . . . . Drug-resistant
reproductive toxicities observed in animal §tud|es, suggesting that adverse bl e
effects on human male fertility are unlikely 2022 update
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Lead

|dentification

GHIT HitID Programs

« Daiichi Sankyo RD
Novare

+ TexasA&M

« UIC

GHIT Hit-to-Lead

Programs

+ Astellas

+ Chugai

+ DaiichiSankyo RD
Novare

» Takeda

« UIC

Intracellular Active
Series
+ Evotec

Malate Synthetase
Inhibitors
+ TexasA&M

Pantothenamide
+ TroplQ
« WCM

PknB

+ Schrodinger
+ UoA

PptT
+ Evotec
+ TexasA&M
+ UNC
+ WCM

Rho
. GSK

Whole Cell Hit-to-
Lead Program
« GSK

Discovery

Lead
Optimization

Preclinical

Anti-TB Natural
Products
« Evotec

ClpC1
« CETR
« Harvard

« uUiC + GatesMRI

ClpP1P2 Programs
« CETR

« Harvard

« TexasAGM

« UIC

InhA Inhibitors
« GHDDI

Intracellular Active
Series
« GSK

KasA
+ GSK

MmpL3 Inhibitors
« AbbVie
- ERA4TB

RNA Polymerase
Inhibitors
« CETR

AbbVie

AIDS Clinical Trial Group (ACTG)

Astellas

Aurum Institute

Bill & Melinda Gates Medical

Research Institute (Gates MRI)

Center for Excellence in Translational

Research (CETR)

Chugai

Daiichi Sankyo RD Novare

ERA4TB Consortium

EU-Pearl Consortium

Evotec

Foundation for Neglected Disease Research (FNDR)
GlaxoSmithKline (GSK)

Global Health Drug Discovery Institute (GHDDI)

Development

TB Alliance Drug Development Pipeline asofoctober 2023+

Early Development Late Development
Marketec
Phase 1 Phase 2 Phase 3
Products
TBAJ-687 / BPaMZ /SEM Nix Optimized Pediatric
Dy b BPaL Formulations
Sutezolid / (bedaquiine + (with Macleods)
Oxazolidinone pretornanid + inezoid) Ethambutol
« PAN-HM| Aurum * Viatris i
« PAN-TB|GatesMRI, =
. Pyrazinamide
Janssen, Otsuka ZeNix e
« RAD-TB|ACTG BPaL. Rifampicin/ Isoniazid
Godayine Rifampicin/ Isoniazid /
TBA-7371/ : Pyrazinamide
DprE Inhibitor ?‘e\‘,{'_"‘?’;d*'md’
S A PediatricFormulation
SIMPLICITE Development
TBAJ-876/ BPaMZ Pretomanid
Diarylquinoline (bedaquiline + pretomanid + Viatris
+moxiflaxacn +
TBI-223/ pyrazinarmide) .
Oxazolidinone + PanACEA Pretomanid for use
< M + Radboud in BPaL
* RAD-TB|ACTG e Pretomanid for use
Q-203 TB Practecal »* inBI.’aLand BPalLM
. ot Innovating MDR-TB Treatment Regimens
Sen BPalL/M + Honggi
(bedaquiiine + pretomanid « ITRC
+linezolid + moxiflaxacin) « KNCV
+ MSF Amsterdam «  Lupin
+ Macleods
+ Viatris

Harvard University

Honggi Pharmaceutical

Institute of Materia Medica (IMM)

IMPAACT

International Tuberculosis Research Center (ITRC)
Janssen Pharmaceuticals

Johns Hopkins University (JHU)

KNCV Tuberculosefonds

Lupin Phamaceuticals

Macleods Pharmaceuticals

Medical Research Council (MRC) at UCL
Meédecins Sans Frontiéres (MSF

Médecins Sans Frontieres (MSF) Amsterdam Office
National Institutes of Health (NIH)

Otsuka

PanACEA

PAN-TB Consortium

TB Alliance Portfolio Partners

Qurient

Schrodinger

Stellenbosch University

Takeda Pharmaceuticals

TBDrug Accelerator (TBDA)

Texas A&M University

TroplQ

UNITE4TB Consortium

University College London (UCL)
University of Auckland (UoA)
University of llincis at Chicago (UIC)
University of North Carolina (UNC)
University of St. Andrews (UoSA)
Viatris )

Weill Cornell Medical (WCM /

YonseiUniversity

Thisdocument is updated onaquarterly basis.



TBAJ-876: next generation Diarylguinoline

* Increased potency and improved
efficacy vs. bedaquiline TBAJ-876

DQ
— TBAJ-876 has higher anti-MTB " &
potency than BDQ
\ X
— Potential to reduce treatment ( \ | |
duration demonstrated in mouse . o NG
FO) @
2) ||
| |@

— Better potency against most common
BDQ-R strains (Rv0678 mutants)

* Improved safety profile

(")

B
D s
7
models
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» Excellent candidate for long-acting
injectable
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Treatment-shortening of 876-PaL vs BPaL in BALB/c
Relapsing Mouse Model

Months of Treatment Required for Complete Sterilization of Mouse Lungs

Regimen MO0.75 M1 M1.5 M2 M2.5 M3 M3.5 M4 M4.5

BDQ (25 mpk) +PaL 4

876 (1.56 mpk) + PalL /

876 (3.125 mpk) + PalL © 3/3 /

876 (6.25 mpk) + Pal < 206 \

876 (12.5 mpk) + PaL / . 0/6

I 3.125 mpk dose of 876 = Mouse lungs sterile at 3

87(.3 FIos_e-deper)der)t stephzmg sterilized faster than BDQ 25 months after end of treatment
activity in combination with PaL mpk dose
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TBAJ-876 Phase 1 completed

 Part 1 — SAD (55 on active, 13 on placebo)
— Oral suspension formulation
— Placebo, 10, 25, 50, 100, 200, 400 and 800 mg
— Food effect studied at 100 mg dose

 Part 2 - MAD (27 on active, 12 on placebo)
— Placebo, 25, 75 and 200 mg for 14 days taken with food

« Part 3 — Relative Bioavailability (N= 30)
— Tablet formulation
— Single dose of 100 mg (either fasted or fed) or 4 x 25 mg (fasted)

@ TB Alliance



Phase 2 dose selection guided by PKPD modeling for efficacy and safety

Condition Fasting —* Fed
SAUC, Day 56

+ 0.96 mg/kg <-> 20 mg e g T NIy Fen | LA UL TP Twd 0" 1 o v G
100.014—
........................................................................................................................................... HRZE ... E
5-
©
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© <
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L] o -
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T T O e S BPal...... e
S [Nty P
».3.125 mg/kg <->.40 mg
s 3.84 mg/kg <-> 80 mg
. 6.25 mg/kg <-> 80 m\
2 ¢ o : o 7.69 mg/kg <-> 160 mg
o 12.5 mg/kg <-» 160 mg
1.0
0 25 50 75 100 125 150 175 200 o5 50 - 100 125 120 175 200
Equivalent Human TBAJ-876 Dose (mg) Dose (mg)

CAzorsinadaman/Dropbax (T8 Aliance) Desip AWAPrgecs TBAL SPENCORpomDaseE i o RMMimgiclios R 20220724

25 mg QD arm is expected to have efficacy at Exposures on Day 56 at 100 mg QD are expected
least as good as HRZE to be safe, based on predicted human SAUC
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TBAJ-876 Phase 2. NC-009 study design

300 DS-TB pts equally
randomized to:

876 (25 mg)-Pa-L

670 (50 mo)-po-L. -
|
|

876 (100 mg)-Pa-L

NC—
- e, —

Follow-up

-B DQ-Pa-L _

HRZE

HR

HR extension
Follow-up

‘A B B N

Q TB Alliance

Week 8 Primary endpoint: TSSC

876-Pa-L
B-Pa-L m _

Secondary endpoints: relapse free
cure 6 and 12 months after actual
end of treatment

13



What will we learn from NC-009?

300 DS-TB pts equally
randomized to:

376 (25 m)-Pa- |
376 (50 mo)-pa-

876 (100 mg)-Pa-L

Stop at e
Inue

/ ollow-up

:>
-II
-

\

A\

876-Pg
B-Pa-

‘A B B N

HRZE
HR - _—
. | Week 8 Primary endpoint: TSSC Secondary endpoints: relapse free
HR extension
cure 6 and 12 months after actual
Follow-up

end of treatment

Q TB Alliance
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TBAJ-876 as a candidate for Long-Acting Injectable
LAI treatment of TB should be achievable, particularly for latent TB

« Advances in formulation

technology HIV can be treated with a 2-drug

long-acting injection (LAI) every 2 months
* Drugs with favorable

I 1 I Figure. Preliminary median (range) of plasma concentration-time profiles of CAB (a) and RPV (b) after single IM administration of (a)
phySICOChe m |Ca| prope rtleS CAB LA 600 mg (3 mL) and (b) RPV LA 900 mg (3 mL) to the lateral thigh muscle in healthy adult participants

* More potent drugs, meaning a CAB b. RPV
lower drug load s q

« TBAJ-876 meets these criteria I EX % ,r““ ;
B BTN e i, S
|l NN -l R
g \ g :
g Ay {Teemae \‘\\ E 10
; e 3
;OMA o1 ¢ L] 7 24 R 82 ; = oY 4 1 L 24 6 a2

Piasma concentrations below the lower Emit of quantification (LLOQ) were imputed as the value of LLOQ, Black solid line represents the median
and dotted red lines represent min and max of the observed data. Grey open circles represent individual observed data. PA-ICgw: in vitro protein-
adjusted concentration resulting in 90% of the maxamum inhibition of viral growth
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This work would not be possible without clinical trial participants, investigators and site
staff, DSMB Members, funders, consortia partners, and many other collaborators, to
whom we are incredibly thankful.
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