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1.  General comments

	Stakeholder number

(To be completed by the Agency)
	General comment (if any)
	Outcome (if applicable)

(To be completed by the Agency)

	
	This proposed revision to the guideline on the role of pharmacokinetics in the development of medicinal products in the paediatric population (EMEA/CHMP/EWP/147013/2004) is welcomed for the reasons already outlined in the introduction to the concept paper. 
The proposed change in scope and title of the guideline to broaden it from PK to clinical pharmacology is appropriate in EFPIA’s view and we welcome the increased emphasis and intent to provide guidance on use of pharmacometrics-based approaches to support paediatric drug development. 

Within this broader scope, in our view, there are several other considerations that may be incorporated into the concept paper, as follow:

· Physiologically based pharmacokinetic (PBPK) methodologies for the prediction of PK in paediatric patients, and their role in study design and paediatric patient support, particularly for cases where the mechanisms of drug elimination are known to undergo age-dependent maturation.
· Discussion on the different methods available for modelling and simulation in paediatric patients and under what circumstances they may be acceptable e.g. PBPK, pop PK/PD, Bayesian approaches, allometric scaling with variable exponents. 
· Circumstances under which extrapolation approaches from the reference population to children may be considered, with definitive expansion of the concept paper on paediatric extrapolation.  This should also include options to extrapolate from juvenile animal species, either with respect to PK, PD and/or safety. 
· The potential for extrapolation, modelling and simulation to support more rapid drug development when diseases are considered similar. 
· Paediatric age categories should incorporate expected age development changes and also clarify when inclusion of adolescent patients in adult PK/PD studies is appropriate. The update to this section should also consider dosing by weight bands or other categories in addition to age.
· Further elaboration on study design would be appreciated to outline the options available to investigate PK/PD in different age categories in a more parallel fashion, i.e. semi-staggered, possibly with a rolling review of data as they become available to allow quicker adaptations, if required. Furthermore, designing phase 1/2 PK/PD studies in children so that they offer some potential benefit to children participating (almost always children with the target disease/condition); and also so that they lay a firm foundation for extrapolation of efficacy from adult data if that is appropriate.  The practical implications of consideration of these issues often dictates a) longer potential exposure to the investigational drug in these phase 1, 2a studies; b) rapid assessment of PK/PD to allow selection of dose and roll over into longer phase 2b/3 studies; and c) at times leveraging PK data and even safety data from previous paediatric studies in children of the same age exposed to the same drug, but for a different disease/condition.

· Broad applicability to the nature of the molecule being evaluated (small molecules and biotherapeutics) and how that affects clinical pharmacology.

Attention also needs to be paid to real world scenarios as per accumulated experience in the last 10 years in order to provide applicable recommendations in the conduct of paediatric PK and clinical pharmacology studies e.g. through identification and use of a pragmatic surrogate for conventional statistical power for sample size calculation. This will help better educate the audience and ease the potential confusion and difficulty in initiation of the clinical investigations and the corresponding communications with regulatory agencies.

	

	
	Further clarification on neonates in all aspects of the guidance would be welcomed. Neonates are mentioned for dose modifications, but sampling, change in PK processes as well as transporters or gastric pH etc., are also of critical importance.
	


2.  Specific comments on text

	Line number(s) of the relevant text

(e.g. Lines 20-23)
	Stakeholder number

(To be completed by the Agency)
	Comment and rationale; proposed changes

(If changes to the wording are suggested, they should be highlighted using 'track changes')
	Outcome

(To be completed by the Agency)

	35
	
	Comment: Correction of minor typos

Proposed change (if any): “Furthermore, the need to consider both pharmacokinetics (PK) and pharmacodynamics (PD) for dose …”


	

	39
	
	Comment: 
Additional details proposed for inclusion under the paragraph entitled ‘drug development considerations’. With regard to the proposal for including considerations on extrapolation, broad alignment should be made to the draft reflection paper on the extrapolation of efficacy and safety in paediatric medicine (EMA/199678/2016) and ICH E11(R1). 

Proposed change (if any): 

Under this paragraph propose to include the following additional bullets:

· Considerations on the importance for extrapolation of PK/PD relationship (e.g., biomarker, disease progression, clinical response) from adults to children and various paediatric age groups for efficacy.  There should also be some focused discussion around methodologies, both mechanism-based and empirical approach.

· Consideration on the appropriate definitions of equivalence margins to compare between adult and children for PK, PK/PD, and clinical pharmacology (DDIs, hepatic/renal impairments).

· Considerations on the importance of PK and exposure matching approaches to select the starting dose in the first time in children study

· Consideration of the impact of the type of molecule under investigation, particularly in the context of biotherapeutics (e.g. monoclonal antibodies) which have different considerations as compared to small molecules (for example target mediated disposition).
· Consideration of the limitations with PK/PD sampling in paediatric patients.

· Considerations for study design for PK/PD and safety evaluations when combination treatment in adults is known to be more beneficial than monotherapy.

	

	41
	
	Comment:

The revised guidance should consider exposure-response modelling as part of the learning and confirming concept as described in the concept paper for paediatric extrapolation

Proposed change (if any):
	

	42
	
	Comment: 
We propose that the revision places specific attention on the use and acceptance of a PBPK based modelling approach (that accounts for developmental differences in organ function) to inform the scaling of PK and dose selection (justification) across different paediatric age groups (especially <2 years of age) and subpopulations.  Use of this approach would enable prospective identification of physiological factor(s) that alter the PK profile across different paediatric populations and the ability to assess the potential impact on the paediatric dosing strategy.
The concept paper should include also considerations of scaling PD, efficacy and safety from adults to children and the guidance should give direction on how this would be done.  

In addition to focusing on appropriate methods, it is recommended that the Agency highlight areas that would be high-confidence (e.g., passive renal elimination, or other routes of elimination that are generally accepted to scale well) versus low confidence (e.g., uptake transporters or saturable mechanisms involved in PK) situations for scaling.  By extension, it would be useful to note whether high confidence areas would be more amenable to faster progression through dosing cohorts or application of extrapolation approaches.

Proposed change (if any): 
Considerations on the choice of appropriate methods, including physiologically based PK (PBPK) based modelling approaches, of scaling PK and PD from adults to children and between different paediatric subpopulations. 

	

	44-45
	
	Comment: 

Consideration for the choice of formulation is an important topic but seems out of the scope of the PK guidance. A proposal is made to delete this from this Concept paper, but reference the existing Guideline on the Pharmaceutical Development of Medicines for Paediatric Use (EMA/CHMP/QWP/805880/2012 Rev. 2) where needed. If this topic is discussed in both guidance documents there is a high risk for inconsistencies developing. 

Proposed change (if any): N/A

	

	46-49
	
	Comment:  
The revision of the guideline should also include information on drug-disease interactions that may be present, for example the relationship between cytokines and cytochrome enzyme in liver. 
PD changes should be considered in addition to PK.

Proposed change (if any): 
Considerations on required level of confirmation in paediatrics when existing clinical pharmacology data from adults is leveraged to the paediatric population (e.g. in relation to PK/PD support of specific formulations to be used in the target population, anticipated differences in drug-drug interactions, or drug-disease interactions or special populations such as children with hepatic or renal impairment).
	

	46-49
	
	Comment:

The revised guidance should 

· consider not only PK but also PD changes

Proposed change (if any): N/A

	

	50-51
	
	Comment: 
Any considerations on appropriate methodologies and situations where collection of PK/PD data in children in the post-marketing setting is needed to better monitor drug response should also include flexibility for the direct collection of clinical endpoints, as well as the recognition of challenges in collecting and interpreting analyses based on data collected in a post-marketing setting.


	

	51 
	
	Comment: 

Methods for PK and PD assessments in drug development have evolved, but the possibility and need for micromethods is so far not specifically addressed in this guidance. A new micromethod may allow collection of more samples and generate stronger PK data in the paediatric population, but also may require resources and time, potentially lengthening the duration of paediatric trials. 

Proposed change (if any): 

Addition: Considerations on need to adapt PK and PD assays to small sample volumes and / or to develop micromethods. 


	

	53 
	
	Comment: 
The revision of the guideline should also cover safety considerations and an additional bullet is proposed to cover this.
Proposed change (if any):
[Addition of bullet] Safety considerations including when staggering of PK dosing is appropriate; and when staggering by weight, age or both is appropriate.

	

	54 
	
	Comment:

In paediatric oncology, early phase studies increasingly combine two investigational medicinal products. Guidance is missing on when to start a combination study, how to set up a combination study, e.g. as a separate arm in a dose expansion, or as run-in of a phase 2 study or other options, and which factors would justify choosing an option. 

Proposed change (if any):

[Addition] Recommendations for phase 1b combination studies in particular in oncology. 
	

	Lines 56-58
	
	Comment: 
This bullet point should be a sub bullet point to the one in line 55 on dose adaptation (during trial). The logistical aspects should also be taken into consideration in the revised guidance in order to assure feasibility of the trial.
Proposed change (if any): 

· Dosage adaptation (during trial) with or without PK/PD run in leading to dosage optimisation

· How and when to use individualised dosing through continuous titration based on PK, PK/PD 56 relationships or other dose escalation approaches, e.g. for small numbers, (sub-)populations, 57 neonates, non-responders or on loss of response. The logistical aspects should also be taken into consideration.


	

	59
	
	Comment: 
The update to the section on paediatric age categories should define age categories based on expected age development changes and also clarify when inclusion of adolescent patients in adult PK/PD studies is appropriate. The update to this section should also consider dosing by weight bands or other categories in addition to age.
	

	60-62
	
	Comment:
Given the practical and ethical considerations, in many cases it is not feasible to power paediatric PK/PD studies for sample size measurement. It is therefore important to give some applicable recommendations in this regard as a surrogate of usual statistical power adopted in adult clinical trials in the upcoming new guideline. Such recommendations are intended to be pragmatic and based on the past 10 years of clinical and regulatory experience in paediatric drug development globally. In addition, the revised guideline should discuss appropriate levels of similarity (as quantitatively assessed) between exposure response curves with awareness of the PK/PD data in paediatrics obtained in the lead-in phase (if any). Furthermore, patient number alone is insufficient for creating evidence as the resulting variability of derived PK and PD parameters are influenced by the intensity/accuracy of PK sampling.
Given the above, the word ‘power’, which indicates statistical testing, should be replaced with ‘evidence generation’ or a similar such term. 
Proposed changes (if any)

Evidence generation of the study/analysis and setting acceptance criteria to answer the key question(s) of the study (difference in exposure between populations, relationship between clearance and body size, differences in PK/PD relationship, etc.). 


	

	65
	
	Comment: 
Specify expectations around model qualifications, particularly for situations where a model-informed approach may be used for decision-making during the study (e.g., progressing to younger cohorts) or for extrapolation.

Consider adding a topic on non-compartmental analysis (NCA) in terms of handling inadequate sampling scheme. The recommendation may touch on how to combine population analysis methodology to complement deficiency in sampling times yielding to operational difficulty and, sometimes, ethical considerations in paediatric studies for NCA data analysis.
	

	67-68
	
	Comment:

The revised guidance should discuss acceptability of Bayesian methods.
Proposed change (if any): N/A

	

	69-70
	
	Comment:

The revised guidance should discuss factors to be considered when selecting the individual variable (e.g. age, weight or BSA) to be used as the cut-offs for posology.

Proposed change (if any): N/A

	

	82
	
	Comment: Editorial 
Proposed change (if any): “….the design, conduct and the data analysis….”


	

	89
	
	Comment: under “Interested Parties” consider the inclusion of young people and parent/caregiver.

Proposed change (if any): “…paediatricians and other health care providers, other regulatory agencies and young people advisory groups and parent advocacy groups.”
	


Please add more rows if needed.
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