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FDA recommended pediatric decision tree 
integration of PKPD

http://www.fda.gov/downloads/AboutFDA/CentersOffices/CDER/ManualofPoliciesProcedures/ucm073007.pdf



What the models are used for?

 Dose Selection

• Equivalence approach

• Prior knowledge on clearance ontogeny

 Sample Size

• Expectation to justify the choice of sample size for pediatric trials 
through modelling of adult  or relevant pediatric data and 
simulation of pediatric study

 Sampling Schedule

• Timing and sampling frequency



Outline

 IMPAACT 2001 (PI: Jyoti Mathad)

Dose Finding study of Rifapentine for Treatment of Latent  TB in pregnant 
women

 TBTC STUDY 35 (CDC & Sanofi) PI: Anneke Hesseling

Dose Finding study of Rifapentine for Treatment of Latent TB in children 0-12

 TBM KIDS (NICHD R01) PI: Kelly Dooley

Tuberculosis Meningitis – Optimized Pediatric Dosing

 MDR KIDS 2 (NICHD R01) PI: Tony Garcia-Prats & Rada Savic

Optimized dosing of Moxifloxacine, Levofloxacin and Linezolid
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Adult Study and Prior PK and Safety data
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IMPAACT 2001

 A Phase I/II Trial of the Pharmacokinetics, Tolerability, and Safety of Once-Weekly 
Rifapentine and Isoniazid in HIV-1-infected and HIV-1-uninfected Pregnant and 
Postpartum Women with Latent Tuberculosis Infection

 Aim: To determine the optimal dose of RPT in the second and third trimesters of 
pregnancy and postpartum and to ensure enough safety data are collected at the 
targeted dose

 Study should provide guidance for extending treatment recommendations and drug 
label to this population
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Modeling Features

Assessment of longitudinal changes in CL in pregnancy 
and  postpartum (every women sampled twice)

• Each women its own control – maximize power to detect 
pregnancy dependent change

 Interim analysis after 12 women in each cohort

Early PK sampling (day 1) – interim analysis done as soon 
as feasible

Dose adaptation planned after interim analysis

Sparse sampling



Study schema
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Tuberculosis Trials Consortium (TBTC) 
Study 35 (S35): 

Phase I/II Dose Finding And Safety Study Of 
Rifapentine in HIV-Infected And HIV-Uninfected 
Children With Latent Tuberculosis Infection 

a Phase I/II, open-label, single arm, exposure-
controlled dose finding study using an adaptive 
design. 
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Developmental Pharmacology
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Derive and Justify Dose Selection



Justify the sample size:
How certain we are about the estimates given the sample 
size of children in each WT group?

12

The FDA target
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Study 35: Cohorts
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Design

The study utilizes a modified age de-escalation 
approach given the extensive PK and safety data 
already available in children older than 2 years of age.

 The protocol allows for parallel enrolment of children 
into cohorts 1 and 2, simultaneously, using a 
predetermined modeled initial dose for each cohort, 
separately. 
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Modeling Features

 Powered to asses developmental changes in CL

 Initial doses should be “optimal”  based on all prior knowledge

 Cohort enrichment for the < 2 yrs (24 kids)

 Interim analysis after 6 children in first two cohorts (n=12)

 Early PK sampling (day 1) – interim analysis done as soon as feasible

 Dose adaptation planned after interim analysis

 Sparse sampling

 HIV children (12 kids > 3 yrs)

 Utilization of prior knowledge



TBM KIDS

Dose optimization of Rifampin and 
Levofloxacin in children for treatment of TB 
Meningitis 

6/22/2016
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High dose IV Rifampin 

Improves Survival

TB Meningitis (TBM) 

1% of all TB cases

High morbidity & mortality

Peak 0-4 y in endemic areas
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Ruslami et al. Lancet, Jan 2013



Modeling methodology
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1. Pharmacokinetic Model
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3. Exposure  - response
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P Value

ARM 295.7 0.076

AUCp 291.6 0.010

Cmaxp 293.1 0.020

AUCCSF 294.3 0.037

CmaxCSF 294.0 0.033



Conclusion: Final Protocol Interventions
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Modeling predicts 15 mg/kg IV or 30 mg/kg 

orally to attain target exposure in children

Week 0-2 Week 3-8

Intervention 15 mg/kg iv 30 mg/kg oral

Control 15 mg/kg oral 15 mg/kg oral



Study 
Schema
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Modeling Features

 Powered to asses efficacy using longitudinal scores (not survival) –
“improvement in morbidity”

 Initial doses should be “optimal”  based on all prior knowledge

 Extensive modeling went into determining optimal doses

 Interim analysis with possible dose adaptation

 Early PK sampling (day 1) – interim analysis done as soon as feasible

 Sparse sampling



MDR KIDS 2
Dose optimization of  Moxifloxacin, Levofloxacin 
and Linezolid in children with MDR TB
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Conceptual framework for dose optimization
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1: Baseline PK data for generation of initial population PK model (M and 

Lzd)

2: Prediction of optimal dose based on Pop PK model and target adult 

exposures (L)

3: Semi-intensive and sparse sampling with optimal dose; safety 

monitoring

4: Add new PK data to existing model; re-estimate parameters, re-

evaluate (future cohorts)



Initial optimized doses of L, M and Lz based 
on adult targets
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Modeling Features

 Powered to asses developmental pharmacology for L, M and Lz in 
target population

 Initial doses should be close to “optimal”  based on all prior knowledge

 Extensive modeling went into determining optimal doses

 Interim analysis with possible dose adaptation

 Early PK sampling (day 1) – interim analysis done as soon as feasible

 Sparse sampling

 Evaluation of a new formulation and safety and PK of M in younger

 Collection of efficacy data



Conclusion

 Build Data Bases Ahead of Trials

 Confirmatory Trials in Children and Pregnant Women

 Modelling and Simulation shall be used throughout the development program:

• To design the study (power, sampling scheme)

• To chose the studied dose in children/pregnant women

• To understand developmental and pregnancy-related changes of Drug X

• To modify the dose if necessary

• To Analyze the results

• To File

 Minimize/avoid standard of care arm in children & pregnant women
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