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Overall TB Scientific Committee Goals

“Evaluate novel approaches for TB prevention, 

diagnosis and treatment in HIV-positive and negative 

infants, children, adolescents, and pregnant and 

postpartum women that will lead to optimal dosing 

and regimens, licensing and improved care and 

access.”



Global burden estimates (2021 Global TB report)
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Impact of COVID-19 on TB notifications in <15years

0

100000

200000

300000

400000

500000

600000

0-4 years 5-14 years ≥15 years
2019 2020

28% 

21% 

18% 



Development of updated guidelines 2022
on the management of TB in children and adolescents

• Evidence reviewed on the following PICO questions, using GRADE* 
methodology:

1. Use of Xpert Ultra in gastric aspirate and stool specimens
2. Integrated treatment decision algorithms
3. Treatment shortening in children with non-severe TB
4. In children with MDR/RR-TB: Use of bedaquiline in children under 6 

and delamanid in children under 3 years
5. Short intensive treatment regimen for TBM
6. Models of care for case detection and provision of TPT 

(decentralized and family-centred, integrated approaches)

• Rapid communication published in August 2021

• Consolidated guidelines with operational handbook released 21 March 
2022

Guidelines: https://www.who.int/publications/i/item/9789240046764
Handbook: https://www.who.int/publications/i/item/9789240046832
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P1108: Phase I/II trial of bedaquiline in MDR-TB
Key Milestones

• COVID pause: 2020
• N=43 of 54 evaluable enrolled (42 in 3 South African sites, 1 Haiti)
• 6 interim analyses :  All PK and safety targets met across age cohorts
• Data sharing WHO : 2018: BDQ recommended in children > 6 years.
• Data sharing with WHO: 2021/22: BDQ: recommended in children > 

6 years  (March 2022)
• Dosing recommendations: weight banded
• Data sharing with Janssen C211
• Dissemination planned: 2023
• Version 2.0 finalized – including (20 mg)
• Formulation globally available through GDF 
• Version 3.0 planned for pragmatic WHO dosing

evaluation in < 16 kg

BDQ dosing by WHO weight band
3 to < 7 kg 0 to < 3 mo 30 mg / 10 mg

≥ 3 mo 60 mg / 20 mg

7 to < 10 kg 0 to < 3 mo 30 mg / 10 mg

3 to <6mo 60 mg / 20 mg

≥ 6 mo 80 mg / 20 mg

10 < 16 kg 3 to <6mo 60 mg / 20 mg

≥ 6 mo 120 mg / 60 mg

16 < 24 kg 200 mg / 100 mg

24 < 30 kg 200 mg / 100 mgChairs: Anneke Hesseling, Simon Schaaf



Treatment of DR-TB in children – use of 
bedaquiline and delamanid in children

• In children with MDR/RR-TB aged below 6 years, an all-oral treatment regimen 
containing bedaquiline may be used: data from P1108

• In children with MDR/RR-TB aged below 3 years, delamanid may be used as 
part of longer regimens

(both conditional recommendations, very low certainty of the evidence)

Remarks:

• Applies to and complements current WHO recommendations on shorter and longer 
regimens that contain bedaquiline

• Complements the current WHO recommendation on longer regimens that contain 
delamanid

These recommendations make it possible to 
build all oral regimens for children of all 

ages

Use of bedaquiline and delamanid in children 



Rapid communication DR-TB (May 2022)

• 6-month BPaLM (bedaquiline, pretomanid, linezolid (600mg), 
moxifloxacin) may be used programmatically (≥15y)
• BPaL if fluoroquinolone resistant

• 9-month, all-oral, bedaquiline-containing regimens are 
preferred over longer (>18 months) regimens in adults and 
children with MDR/RR-TB
• 2 months of linezolid as alternative to 4 months of ethionamide

• 4-6 Bdq [6]-Lfx [Mfx]-Lzd [2]-E-Z-Hh-Cfz / 5 Lfx [Mfx]-Cfz-Z-E or

• 4-6 Bdq [6]-Lfx [Mfx]-Eto-E-Z-Hh-Cfz / 5 Lfx [Mfx]-Cfz-Z-E

https://apps.who.int/iris/rest/bitstreams/1420701/retrieve





Group Drug Abbreviation
A Levofloxacin or moxifloxacin Lfx or Mfx (or M)

Bedaquiline Bdq (or B)

Linezolid Lzd (or L)

B Clofazimine Cfz
Cycloserine or terizidone Cs or Trd

C Ethambutol E
Delamanid Dlm

Pyrazinamide Z

Imipenem-cilastatin in 
combination with clavulanic 
acid (amoxiclav)

Ipm-Cln

Meropenem in combination 
with clavulanic acid 
(amoxiclav)

Mpm

Amikacin or streptomycin a Am or S

Ethionamide or 
prothionamide

Eto or Pto

P-aminosalicylic acid PAS

WHO drug grouping

Pretomanid



IMPAACT 2005 
A Phase I/II Open-Label, Single-Arm Study to Evaluate the 
Pharmacokinetics, Safety, and Tolerability of Delamanid in 

Combination with Optimized Multidrug Background 
Regimen (OBR) in Children with MDR-TB with and without 

HIV

Protocol chairs
Anthony Garcia-Prats, MD, PhD
Ethel D. Weld, MD, PhD
Kelly Dooley, MD, PhD



Updated Rationale & 
Timeline for Reopening13

1. Revised model-adjusted dosing of DLM for all ages

2. Optimal DLM dose in young, small children (< 3 years)

3. Characterization of newly identified psychiatric AEs

4. Public health relevance, new adult RR-TB guidelines: DLM 
substituted for Pretomanid?

5. N=4 enrolled (3 India, 1 SA)

Protocol Version 3.0 is finalized; only 
outstanding item for all sites to reopen to 

accrual is laboratory readiness. 



Participating Sites
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IMPAACT 2034
Phase I Study of the Pharmacokinetics, Safety, and 

Acceptability of a Single Dose of Pretomanid Added to 
an Optimized Background Regimen in Children with 

Rifampicin-Resistant Tuberculosis

Protocol Chairs
Ethel D. Weld, MD, PhD
Anthony Garcia-Prats, MD, PhD
Pauline Howell, MD



16

7 sites approved for 
participation 

IMPAACT 2034 Sites

Siriraj Hospital (5115)

KCMC (5118)

DTTC (31790)

BJMC (31441)

Inst. Puer e 
Ped (5071) Sizwe (31929)

PHRU (31976)



Timelines

▹ Obtained  CSRC and MPRG approval 

▹ Protocol Version 1.0 sent for DAIDS M.O. Review (June 2022)

▹ Protocol Version 1.0 finalized (projected July 2022)

▹ Open to accrual (projected October 2022)

▹ First enrollment (projected January 2023)

▹ Paediatric formulations ready

▹ Last visit (projected April 2025)
▸ Updated accrual timelines, as study can now only enroll 

female participants per FDA stipulation

17
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Phase I/II Dose Finding, Safety and 
Tolerability Study of Daily 
Rifapentine Combined with 
Isoniazid (1HP) for Tuberculosis 
Prevention in Children Two to less 
than 13 Years of Age with and 
without HIV (IMPAACT 2024)

Protocol Chairs: Nicole Salazar-Austin, MD, ScM, 
Christy Beneri, DO



Cohort 1 opens Interim analysis
Cohort 1 continues to enroll 
on initial dose.
Cohort 2 opens on same 
dose

Dose 
adjustment

Cohort 1 enrolls on adjusted 
dose, completes enrollment

No dose 
adjustment

Primary Objectives: 

Cohort 1 and 2:

• To determine the weight-band dosing of RPT taken as part of the 1HP regimen by evaluating:

• Plasma PK RPT exposures among children with and without HIV. 

• Safety and tolerability of the 1HP regimen, among children with HIV while receiving twice-daily 
DTG, and children without HIV, through 28 days of dosing.

Cohort 2:

• To evaluate the effect of RPT taken as part of the 1HP regimen on the plasma PK of DTG.

Design: Phase I/II, multi-site, open-label study with two sequential cohorts

Cohort 1 and 2: 2 to <13 years of age. 4 weight bands (Group 1: 10 to 15.9 kg, Group 2: 16 to 23.9 kg, Group 3: 24 
to 30.9 kg, Group 4: 31 to 44.9 kg)

Cohort 1: Without HIV Cohort 2: With HIV on DTG containing regimen

Sites: International sites TBD. Timeline: Initial MPRG review complete → Resubmit final MPRG approval pending 
Sanofi review → CSRC review → Open to enrollment Q2 2023 

After dose confirmation of 
completed  Cohort 1,
Cohort 2 opens 
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IMPAACT 2035/ HVTN 604: 
Phase I/II Randomized, Placebo-Controlled Study of 

the Safety and Immunogenicity of VPM1002 
Vaccination or BCG Revaccination against 

Tuberculosis in Pre-Adolescents Living with and 
without HIV in South Africa 

Leveraging Early Adolescence to Prevent TB:
LEAP Study

Protocol Chair: Lisa M. Cranmer, MD MPH; Emory University (IMPAACT)
Protocol Vice Chair: Cheryl L. Day, PhD; Emory University (IMPAACT)
Protocol Vice Chair: Steve Innes, MD PhD; University of Cape Town (HVTN)



IMPAACT 2035/ HVTN 604: LEAP

Sample Size N=480
With HIV Without HIV Total

IGRA─ IGRA+ IGRA─ IGRA+

40 40 40 40 160

40 40 40 40 160

40 40 40 40 160

120 120 120 120 480

• Children with HIV: CD4 >200 & virologically 
suppressed on ART

• 9 IMPAACT & HVTN sites in South Africa 
• Open to accrual ~Q4 2022/Q1 2023

Primary Objectives: 
1, To evaluate the safety of VPM1002 and BCG revaccination by HIV status through 
Week 48
2. To evaluate the cellular immunogenicity of VPM1002 and BCG revaccination by HIV 
and M.tb sensitization status through Week 10



Protocol chairs



Photos taken with permission, Sue Palmer, 
Desmond Tutu TB Centre, Cape Town, South 
Africa 
Thanks to Sabine Verkuil , Kerri Vinery, Tiziana
Masini, Annemieke Brands, WHO Global TB 
Program, Simon Schaaf, Sharon Nachman
FHI colleagues

THANK YOU! 


