MAYO
CLINIC

N§%

Pediatric TB Clinical Trials
and Treatment Regimens

Center for Tuberculosis

Anthony Garcia-Prats M.D., M.Sc., Ph.D.

Divisions of Global Pediatrics and General Pediatrics and Adolescent Medicine, Department of
Pediatrics, University of Wisconsin School of Medicine and Public Health

Desmond Tutu TB Centre, Department of Pediatrics and Child Health, Faculty of Medicine and Health
Sciences, Stellenbosch University



Accreditation Statement

W, “-i. Accreditation Statement
\'&i\"l} In support of improving patient care, Mayo Clinic College of Medicine and Science is jointly accredited by the Accreditation Council for Continuing Medical
Education (ACCME), the Accreditation Council for Pharmacy Education (ACPE), and the American Nurses Credentialing Center (ANCC) to provide
continuing education for the healthcare team.

JOINTLY ACCREDITED PROVIDER™

WITH COMMENDATION

INTERPROFESSIONAL CONTINUING EDUCATION

Credit Statement(s):

AMA
Mayo Clinic College of Medicine and Science designates this live activity for a maximum of 1.00 AMA PRA Category 1 Credits™. Physicians should claim only the credit

commensurate with the extent of their participation in the activity.

ACPE
Mayo Clinic College of Medicine and Science designates this educational activity for a maximum of 1.00 ACPE Knowledge-based contact hours. Participants should

claim only the credit commensurate with the extent of their participation in the activity.
» UAN Number: JAO000238-0000-26-039-L99-P

ANCC
Mayo Clinic College of Medicine and Science designates this activity for a maximum of 1.00 ANCC contact hours. Nurses should claim only the credit commensurate with the

extent of their participation in the activity.

'A‘ This activity was planned by and for the healthcare team, and learners will receive 1.0 Interprofessional Continuing Education (IPCE) credit for learning and
@

change.
IPCE CREDIT™

Other Healthcare Professionals:
A record of attendance will be provided to all registrants for requesting credits in accordance with state nursing boards, specialty societies or other professional associations.

For disclosure information regarding Mayo Clinic School of Continuous Professional Development accreditation review committee member(s) and staff, please go here
to the course accreditation page.

Available Credit

*1.00 ACPE,

*1.00 AMA PRA Category 1 Credit™
*1.00 ANCC

*1.00 Attendance

*1.00 IPCE



No relevant financial disclosures to
report. | will discuss off-label use of
some TB medicines in children.

Disclosure:




Overview

1. Approach to TB therapeutics in children

2. Regimens and trial evidence
- DS-TB
> MDR/RR-TB

3. Looking forward
o Shorter, better treatment
o New drugs and regimens
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Framework for childhood TB
therapeutics
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Approach to study of TB treatment in children

Optimization Access
Different Same drug or
regimen than i regimen as in
Is it reasconable to agsume that children, when
ad u ltS compared to adults, have a similar (1) disease ad u ItS
progression and (2) Jesponse to intervention?
No to either Yes to both
I 3
= Is it reasonable 1o assume a similar
I ER in children when compared
to adults?
No I Yes
Non-severe b B!
Is there a PD | Conduct (1) PK studies in children
TB, IeSS measurement that can be used to aimed at achieving drug levels similar
. predict efficacy in children? to those for adults then (2) safety
Intense trials at the proper dose.
treatment - ies Option C

Conduct PK
studies to establish dosing, and then

safety and efficacy trials in children.

ctjidren for the PD measurement, (2) PK studies to
achieve target concentrations based on ER, then (3)

Conduct (1) PK/PD studies to establish an ER in
safety trials at the proper dose.

Option B

Access

1. Similar disease progression and
similar response to intervention

2. Similar exposure response

3. Study: PK, safety

Optimization (for children)

1. Disease progression or
response different in children

2. Study: Efficacy, safety

| " Dunne J et al. Extrapolation of adult data and other data in pediatric drug-development programs. Pediatrics (2011);
2 FDA Guidance for Industry Exposure-Response Relationships — Study Design, Data Analysis, and Regulatory Applications

(2003)



Approach to study of TB treatment in

children (2)

EXTRAPOLATION

9 4 Extra dark
chocolate bars

...could be lethal?*
The dose makes the poison ;;'g

@UNONCONFERENCE HUNONCONF

In TB, efficacy of a drug/regimen can
be extrapolated from adults to children
IF drug levels in children are the same
as in adults

Exposure matching

* |dentify dose in children resulting in same
drug exposures/levels as adults

« Monitor safety at those exposures/levels

vaidunghedthag



Polling Question

Is it necessary to do formal efficacy studies of a TB drug in children if
efficacy has been demonstrated in adults?

A. Yes — formal efficacy studies in children are required

B. No - formal efficacy studies in children are NOT required

B. No — extrapolate efficacy in children are NOT required. PK, dose and safety of the
drug must be established in children.




Priorities for enabling
optimal RR-TB treatment
In children

Is it necessary to study individual TB drug efficacy in
children if demonstrated in adults? No — extrapolate
efficacy from adults.

.-‘\

What is the priority? Study of PK dose, safety and
acceptability

The same mg/kg dose results in the same drug exposures
for all children? No — must consider weight and age effects

Are efficacy trials in children sometimes appropriate? —
Yes, in specific circumstances, e.g. treatment optimization

Way to deliver the drug — child-friendly formulation, other




Regimens for Pediatric TB
Treatment




Regimens for DS- and MDR/RR-TB in
children

Regimen Age range Severity
26 weeks of HRZE
DS-TB (2HRZE/4HR) All ages Severe or non-severe PTB
16 weeks of HRZE
DS-TB (2HRZE/2HR) 3 months to <16 years Non-severe PTB
17 weeks of HPMZ
DS-TB (2HPMZ/2HPM) =12 years of age Severe or non-severe PTB
MDR/RR-TB 26 weeks of BPaL/M =214 years of age Severe or non-severe PTB
MDR/RR-TB 26 weeks of BDLLC All ages Severe or non-severe PTB
9 months of BLMZ,
MDR/RR-TB BCLLfxZ, BDLLXZ All ages Severe or non-severe PTB
*Consider: 1. drug susceptibility; 2. age; 3. location of disease (PTB vs EPTB); 4. severity




DS-TB: SHINE TB Trial

I R
DeSign Randomlzed COﬂtI’O”ed 2-al’m Excluding er.l:.h.i-- ’1 :';i-_j_ ‘1._ C om :|’I.-: ‘-T _1_ Treatment
non-inferiority trial 100+ . S .
Eligibility  Age 0-16y £ o -
Weight >3 kg g
Symptomatic non-severe TB* &
Sample size N=1204 § ] =
Regimen SOC 26 weeks (4HRZE/2HR) ] E
versus 16 weeks & Months
fehlise= 20l » Rifampicin exposures low in some weight
* Non-severe = <1 lobe on CXR; no cavities, bands

complex pleural effusion, or airway obstruction;
extrathoracic lymph nodes; smear negative

» Challenges with determining disease
severity in some settings




DS-TB: S31/A5349
I

Design

Eligibility

Sample size
Regimen

Randomized controlled 3-arm
non-inferiority trial

Age 212 years

Sputum AFB smear or rapid
NAAT pos PTB

No severe EPTB

Weight 240 kg

N=2516
SOC 26 weeks (4HRZE/2HR)
versus

17 weeks 2HPMZ/2HPM or
17 weeks 2HPZE/2HP

Absence of tuberculosis disease-free survival at 12 months after randomization

Percent

20—

o
Rifapentine-Moxifloxacin

] Maxifloxacin

17.7%

1500 14.6% 14.296

11.6%

!

Microbiologically Eligible Population

Grade 3 or higher adverse events
18.89% 19.3%

9.69
: !
Mexciflosacin || Rifapentine

Assessable Population

14.3%

Rifapentine Control

RPT dose to approximate 1200 mg OD

not known in children <12 years




Polling Question

‘5-year-o|d k]ale with no significant medical history identified in a contact investigation to have 3
n-remitting cough, 10 days of fever, 2 kg weight loss over the |gst-dawecks. Hijs father

who lives in the same home was dlagnosed 1 month ~ago with pulmonary TB susceptlble o all
drugs tested (INH, R gst isTiegatve, TGRA is

TOSitiv ows B h|Iar adenopathy, with smaII RML opaC|f|cat|on gastric asprlrates are AFB

A. 2HRZE/4HR
B. 2HRZE/2HR
C. 2HPMZ/2HPM
D. 6BDLLfxC

B. Between 3m and 16 years with non-severe DS PTB without evidence of severe EPTB




MDR/RR-TB: BEAT-TB South Africa

Cure or Completion of Treatment

Adjusted risk difference, —0.2 percentage points
g 86.1 86.0
. . . 2 301
Design Pragmatic, randomized g
controlled non-inferiority trial 5,
Eligibility Age =6 years of age 5 201
PUImonary TB Wlth at leaSt = Trial Strategy Control Strategy

RI F_R Grade =3 Adverse Events during Treatment
. _ Risk difference, 5.8 percentage points
Sample size N=403 _ (95% C1, ~3.4 to 15.1)

Regimen Local SOC (WHO 9m or
longer) versus trial-strategy

=
=] =]
[a=] =]

Percentage of Participants
T
=
1

(BDLLfxC) 31.2 -
« FQN-S: BDLLfx o -
e FQN'U BDLLfXC . Trial Strategy Control Strategy

« FQN-R: BDLC

« Extrapolate to children of all ages




MDR/RR-TB: endTB

_— Favorable Outcome, Modified Intention-to-Treat Population
Percentage-Point Difference
Design Randomized controlled 6-arm Norinferiority Margin g
non-inferiority trial BLMZ : | :
8.3 (95% Cl, -0.8 to 17.4)
Eligibility Age 215y B CLLEE i : i :
Confirmed RR-TB with FQN-S § 9.8 (95% C1, 0.9t0 18.7)
Sample size N=754 e | DT {ss%m.l_:..ﬂm 1)
Regimen SOC versus e : s o CI.I—T-’.E to 12.5)
39 weeks of: ~20 _12 s 0 5 10 15 20
BLMZ i "
Andar TETaApry
BCLLfxZ Better
ggtt:;zz « Extrapolate results to children of all ages
« BLMZ > BCLLfxZ > BDLLfxZ
DCMZ . .
» Consider available drugs




MDR/RR-TB: Pretomanid (BPaL/M)

Current use

* FDA approved,
Component of Nix, other
regimens under
evaluation

« WHO recommended in
BPaLM/BPaL for
MDR/RR-TB and XDR-
TB in adults and

Qdolescents (2022)

Pediatric data

 Pediatric data delayed
 Children <14 years
* Male reproductive
toxicity in rats
- 2x dispersible tablet trial
formulations developed

A

Pediatric studies, status

* IMPAACT 2034: PK,
safety of single-dose of
pretomanid in children with
RR-TB (completed 2026)

* Female children

* Multiple dose study being

planned (IMPAACT 2051)

/




IMPAACT 2034: PK, Safety, Acceptability of Single-
Dose Pretomanid in Female Children with RR-TB

PK All Group 1 Group 2 Group 3 Group 4
Parameter, (N=27) (n=8) (n=2) (n=8) (n=9)
median
(range) 4 -<12kg |12 - <20kg | 20 - <31kg >31kg
Pretomanid 8-<12kg: 50 50 mg 100 mg |=240kg:
dose mg (paeds) 200mg
6-<8kg: 35 31-<40kg:
mg (paeds) 100mg
4-<6kg: 20
mg (paeds)
Cihax (NG/mML) 2275 2124 2272 2295 2243
(1341- (1399- (2207- (2060- (1354-
3562) 3850) 2338) 2520) 3562)
AUC,_.,
(ug*h/mL) 59.6 66.2 58.6 57.5 59.8
(model) (28-95.9) (45.9-94) | (58.1-59.1) | (46.8-85.5) | (28-95.9)

For reference, exposure median (range) in adult trials was:

C

max 1975 ng/mL (1120-3270) and steady-state AUC,,_,, 59.5 ug*h/mL (28.7-117)

Observed pretomanid concentration (ng/mL)

3000 1

2000 1

1000 1

6

12 18 24 30 36 42 48
Time after dose (h)




Looking forward: shorter E
regimens, new drugs >




Key considerations for shorter regimens

1. Extrapolation
o Reasonable to extrapolate efficacy of shorter regimens studied in adults

2. Can we treat TB in children with shorter durations than current
regimens?
o Likely yes
o SHINE, adult trial results, nonclinical data

3. Are shorter duration regimens the most important goal?
> No, important goal to balance with efficacy, safety, tolerability, accceptability

4. How to design TB treatment shortening trials for children
o Tricky to decide on the treatment duration

5. Are there others ways we can effectively shorten treatment by
reducing administration without shortening treatment exposure?
o Long-acting formulations



SMILE-TB Trial

» Title: Shortened RegiMen for Drug-susceptlbLE TB in Children (SMILE-TB)

« Design: International, multicenter, randomized controlled, open-label, 2-arm,
phase 3 noninferiority trial.

« Population: Children 3m to <10 years with pulm or lymph node DS-TB
(n=860)
* Intervention: HPMZ (8 weeks) versus 2HRZE/2-4HR (Control)

« Overall aim: To determine if 2HPMZ has non-inferior efficacy compared to
SOC treatment

« Status: Open and enrolling



REDUCE-TB Trial

« Title: Re-evaluating the Duration in Children of TB Treatment
(REDUCE TB)

* Design: Multi-arm open-label phase |IC trial with duration
randomization

* Population: Children 3m to <10 years with pulm DS-TB (n=230)
* Intervention: hdRIF with HZE for differing durations (8-17 weeks)

« Overall aim: Identify the shortest duration study regimens that have
acceptable efficacy and safety for evaluation in a phase lll trial

« Status: To openin Q1 2027



Children3
mo to 1 7
<f0years S/ ¢
with ///
confirmed 7
or clinically ¢ — = — -
diagnosed “'.
DS-TB Y\ N,
[1:1:1:1:1] N N
[n=200] \

A 4

Arm 3

-

Arm4

Arm 5

i

Arm 1: 8-week duration

Follow-up for 48 weeks total
N=40 evaluable in Arm 1

Follow-up for 48 weeks total
N=40 evaluable in Arm 2

11 weeks:
8 odR-HZE/ 3 odR-H

Arm 3: 14-week duration

Follow-up for 48 weeks total

14 weeks:
N=40 evaluable in Arm 3

8 odR-HZE/ 6 odR-H

Arm 4: 17-week duration

Follow-up for 48 weeks total
N=40 evaluable in Arm 4

— Standard of Care

Follow-up for 48 weeks total
N=40 evaluable in Arm 5

Arm 5: Control

17-24 weeks:
8HRZE/9-16HR

Weeks

Entry 8




2025 Global New TB Drug Pipeline

Discovery Preclinical Development Clinical Development
[ 1 Y 1 \ r ! ’ Regulatory
Market
Lead Early Stage Approvals
Optimization Development
Indazole sulfonamides TBD10 (M K'3854) OTB-658 TBDO9 (MK'7762) Delpazolid
Diarylthiazoles . . .
5 N UMN-120/121 TBI-223 Sutezolid, Tedizolid
prE1 Inhibitors
Direct InhA Inhibitors FIM-3002* TBAJ-587 Sorfequiline Sudapyride Bedaquiline*
Mtb energy metabolism X20404* (TBAJ_876) (WX-OS]_)
Gyrase Inhibitors GSK-839*
. MPL-447* .
;“':f;fl'f""a:"n':es . . Macozinone* ‘ BTZ-043* | Quabodepistat
nhibitors o mpl3, NTB-3119 - %
Translocase-1, ClpC1, (PBTZ'169) * (OPC 167832 )
ClpP1P2, PKS13, F-ATP JSF-3285* TBA-7371
synthase, RNAP
CPZEN-45* . .
Oxazolidinones TBD11 Alplbectlr
. *
DnaE1 /Nargenicin MBX-4888A (1810) (CLB-073)* (BVL-GSK098)*
analogs FNDR-20364*
GSK-286* Ganfeborole
*New chemical class. Known chemical classes for any indication are color coded: Rifamycin, (GSK_GSG*)
oxazolidinone, diarylquinoline, benzothiazinone, imidazopyridine amide, beta- °
lactam. Smaller type indicates candidates requiring additional research/support to advance. Sa nfetri nem % WU RKI NG GRD U P
1 New Molecular Entities not yet approved, being developed for TB or only conditionally approved for TB. ® ON NEW TB DRUGS
Showing most advanced stage r.epo.rted ff)rI each. Details for projects listed can be found at Telacebec* (Q203) www.newtbdrugs.org
http:waw.newtbdrugs.org!plpe:llne{clmlcal Pyrifazimine (TBI-166)

Ongoing projects without a lead caEg’gund identified: http://www.newtbdrugs.org/pipeline/discovery S0-109* Updated: Nov 2025




Challenges in access to new TB drugs
and regimens for children

* Overall delays
o 8—13-year delays between adult approvals and pediatric approvals across all ages

o Start too late, take too long
- CHEETA

* Access in the U.S.
o Registration of drugs in the U.S.

o Registration of child-friendly formulations C H E ET ﬁ

Faster TB Treatment for Kids




Questions and
Answers




Thank you
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