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Submission of comments on Reflection paper on investigation of pharmacokinetics and pharmacodynamics in the obese population – EMA/CHMP/535116/2016
Comments from:

	Name of organisation or individual

	EFPIA 


Please note that these comments and the identity of the sender will be published unless a specific justified objection is received.

When completed, this form should be sent to the European Medicines Agency electronically, in Word format (not PDF).

1.  General comments

	Stakeholder number

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

(To be completed by the Agency)

	
	The evidence of change in drug pharmacodynamics (PD) in obesity seems to be much less than that in pharmacokinetics (PK). The text on PD in the reflection paper is relatively small due to limited information available in public literature. Therefore, a general suggestion would be to alter the title into: Reflection paper on investigation of pharmacokinetics in the obese population. This is consistent with titles of other guidance on PK in special population e.g. renal and hepatic impairment. When the field on PD evolves more and more evidence become available regarding impact of obesity on PD, then the title can be refined. Currently, the PD related information is limited to qualify PD to be in the title.

	

	
	The advice of considering the obese subgroup though the entire drug development is misplaced. The first studies in healthy volunteers or patients (phase 1) are of limited sample size and including specifically subjects with obesity will result either in a skewed analysis on pharmacokinetics, following the reasoning of the reflection paper, or in exposing a higher number of subjects to a potentially harmful treatment. 
Furthermore, obese subjects are not normally included in healthy volunteer studies as they are not strictly speaking “healthy” and are often taking medication for high blood pressure, high cholesterol, diabetes and other conditions related to obesity. Such co-medication may interfere with the evaluation of the phase 1 study.
Furthermore, in later stages of development, the frequency of obese subjects will mostly depend on the geographical area where the studies are conducted, with the probability of enrolling obese subjects will be higher in the USA and Western World in general and lower in Asian countries, and from the disease targeted, with diabetes and NASH studies having the highest frequency of obese subjects and pediatric or rare disease studies the lower. Asking for the inclusion of a sufficient percent (not defined …) obese subjects in safety and efficacy clinical trial may simply not be feasible. It would be more appropriate to conduct specific pharmacokinetic and pharmacodynamic studies in subjects with obesity as it is commonly done for hepatic and renal insufficiency subjects, if relevant and possible.

	

	
	Body weight /BMI effects are usually assessed during development either descriptively or via non-linear mixed effect models, usually checking potential effects on CL, V or F most commonly in phase III with the largest and most diverse population. This may be too late for an adapted and most appropriate dosing in phase III.  

Proposal:
Provide some expectations under which conditions and based on what data which information should be available for which step in the clinical development especially if obese patients are not expected to be a large proportion (what is a large proportion?) of your population (especially case 3).


	

	
	The reflection paper seems to aim to encompass all ages of patients. However, it does not specifically mention paediatric/ adolescent patients except in the appendix. 

As recruiting paediatric patients into clinical trials is often extremely challenging, any additional requirements to include and analyse subsets of these patients based on BMI parameters is probably unrealistic.


	

	
	It is not specified whether this reflection paper applies to both small molecules and large molecules, although distribution and elimination sections seem to refer to properties of small molecules.

Proposed change (if any): Consider including a clarification upfront in Introduction, and to state that this guidance is not applicable if the molecule class is known not to be impacted by body weight.

	

	
	The current reflection paper is quite general with the main message being assessment of PK/PD in obese populations. If the issue around evaluation of the effects of obesity on PK and PD is deemed significant enough for drug development in many therapeutic areas, then this reflection paper could be followed by a specific guidance on this topic with more specific recommendations to the sponsors. 

	

	
	Could the Agency comment on the key drug development points and avenues for the sponsors to engage with the Agency on this topic?
	

	
	Introduction section (Section 1) would be more helpful if different scenarios also included whether the obesity would result in an increase or decrease in plasma concentrations. This section describes the effect on ADME but it is not always clear what the outcome is on plasma concentrations.
	


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)

	Line 48
	
	Clarification regarding the categories of obesity is requested.  In line 48 BMI of 25-29.9 kg/m2 is labelled “overweight” while later in line 202 and the table for line 254, this range is labelled “pre-obese”.

	

	Line 77-81


	
	Comment: The paper provides evidence on potential change in absorption rate and bioavailability in situations with altered blood flow. While this can be relevant for drugs with perfusion limited absorption, this can be less relevant for drugs with permeability limited absorption. For examples, drugs with   low gut permeability can be less dependent on blood flow to the gut. Regarding subcutaneous absorption (S.C.), therapeutic protein drugs like peptides and antibodies are predominantly absorbed through the lymph which is a relatively slow process, in this case limited impact of blood flow on absorption is expected, but lymph flow can be an important determinant. Similarly, small molecule drugs given S.C. with permeability limited absorption can be less affected by S.C. blood flow than those with perfusion limited absorption. 

Proposed change (if any):

To make the distinction between permeability and perfusion limitation in drug absorption. We also propose to mention that therapeutic proteins can be different than small molecules in terms of S.C. absorption determinants. This can be referred to literature for S.C. absorption of therapeutic proteins e.g. [Wang W et al, Antibody Pharmacokinetics and pharmacodynamics. Clinical Pharmacology and Therapeutics 2008]

Furthermore, please provide a reference for the statement in line 78 (“Reduced rate of absorption is reported for the subcutaneous and transdermal routes.”)


	

	79-81 and 144-149
	
	Because bariatric surgery creates conditions which are unrelated to obesity itself, it could confuse the scope of this reflection paper and therefore this section (2.4) could be moved into an appendix.

Proposed change (if any):

Lines 79-81:

Comment: Increases in perfusion of the gut and accelerated gastric emptying with subsequent enhancement of drug bioavailability have been reported for the oral route (6). Bariatric surgery, with gastric bypass and gastric sleeve as the most commonly used procedure, is used to manage obesity by altering the anatomy of the gastrointestinal tract.  The properties of the drug, the type of surgical procedure and the time after surgery may impact on whether an increase or decrease in exposure will manifest itself. Where relevant, the potential alterations of absorption linked to gastric 
intervention should be investigated.


	

	Line 91
	
	Proposed change (if any): 

Conversely, polar molecules (such as therapeutic proteins) appear to have no marked differences in distribution between obese and non-obese subjects.

Comment to EFPIA: Please clarify the rationale for this omission.


	

	Line 121
	
	Please define “morbidly obese”.

	

	Line 124-126
	
	Comment: reference 12 on effect of cytokines on CYP450 would also fit at the end of this paragraph 

Proposed change (if any): refer to references no. 11 and 12 at end of line 126


	

	Line 127-129
	
	Are there any examples of differential dosing in obese patients as compared to general patient population, either in approved labels or recommendations by therapeutic societies?

	

	Line 128-129
	
	Comment: Weight normalized clearance and absolute CYP3A4 mediated clearance are lumped together in this text. While weight normalized clearance can be determined directly from clinical studies, absolute CYP3A4 mediated clearance seems to be based on theoretical and indirect evidences. 

The reference given (12) does not seem to provide strong and direct evidence but rather expectations based on what is known about inflammatory conditions and CYP450 activities. The current statement sounds very general and would be better expressed in a more specific way 

Proposed change (if any): to change statement

 From:

Weight normalized clearance and absolute CYP3A4 mediated clearance has been observed to be significantly lower in obese patients (12)

to: 

In some cases, in particular for CYP3A4 metabolized drugs, bodyweight normalized clearance can be lower in obese patients [12].  


	

	Llines 135-142
	
	Could the agency comment on best approaches on estimating renal function in obese patients?

	

	Line 143-149
	
	It may be impractical or difficult to conduct trials for these situations. For such cases, there should be provisions for alternate way of assessments, for e.g., https://ascpt.onlinelibrary.wiley.com/doi/full/10.1038/psp.2013.23  

	

	Lines 157–161
	
	Comment: If investigation of PD is to be included in the dossier, same covariates as for PK should be used 

Proposed change (if any):


	

	165-167
	
	Suggested change: 

Since the PK/PD relationship may be different in obese subjects comparatively to normal weight subjects, it is encouraged that through the whole development program the population in late phase clinical development trials should be representative for the population to be treated including in terms of aspects such as obesity to the extent possible, and if relevant.

	

	170
	
	Comment: could it be better defined what a reasonably large part of the target patient population means – e.g. more than one third, more than half?


	

	Line 171


	
	Comment: the nature of drug and its properties would need also to be considered in that respect

Proposed change (if any): to change text 

from: There are reasons to believe based on the scientific literature that ………….

to: There are reasons to believe based on the drug properties and scientific literature that ………….
	

	Lines 176-179
	
	Suggest adding the word “target” before “patient” on line 176 and “target” before “population” line 179.

	

	Line: 185 - 187
	
	Morbidly obese patients may have several concomitant diseases (high blood pressure, high cholesterol, diabetes etc.) as risk factors which exclude them from being included in a clinical trial, especially during early phase development. A requirement to perform additional studies in morbidly obese patients (who will be very difficult to recruit) in late stages could delay the completion of development and thus the access of the majority of potential patients to new drugs.

See comment on line 163-167. There will be no data from the morbidly obese patients in the early phases of development, unless we consider them a special population 


	

	Line 193
	
	This section on popPK analysis should give more guidance on how the agency would like sponsors to simulate exposures for each obesity class. Since these classes are defined in terms of BMI ranges, and the popPK models may be parameterized in terms of other parameters such as TBW, BSA, IBW, etc., a virtual population strategy must be employed to “interconvert” between e.g. ranges of TBW and resulting ranges of BMI. 
	

	196-197
	
	Proposed change:

Suggest not specifying plasma drug concentration, as many drugs are measured in serum.

Proposed change (if any):


This uses non-linear mixed effects models, on rich and sparse plasma drug concentration data from clinical studies.
	

	Lines 197-198
	
	Comment: for a successful POP PK analysis a balanced number of patients that do NOT have the targeted characteristics would have to be included.

For continuous variables a broad range of data should be available; for categorical variables a complementary counterbalance should be aimed at. 


	

	Lines 199-202
	
	Comment: Regarding “Sufficient number of obese subjects”, this should be qualified in connection with the later statements in the NCA section “powered to detect and quantify relevant PK differences” and in section 5 “Target criteria” for “what change in exposure would justify a posology adjustment”.

Population PK analyses should also be designed to have power to detect clinically relevant PK and PD differences. Or at least specify what level of difference can be detected given the numbers of subjects available in the different obesity categories.

Proposed change (if any): Consider revising the sequence of sections 4.1 and 4.2. Then the “power to detect” in the NCA section would come before the Population PK. The PopPK can then refer to the same “power to detect” as in the prior section. Enhance the PopPK section by stating that the analyses should be powered to detect clinically relevant differences. Section 5 on the presentation and discussion of data then follows naturally.


	

	Line 203-207
	
	As mentioned in the paper, different measures of body size are usually highly correlated and it may be difficult to assess which should be included as covariates e.g. for pop PK analysis. Different statistical approaches may lead to inclusion of different covariates. Does EMA have a suggestion how to approach this problem? 

	

	Lines 207, 247, Appendix


	
	Comment: Ideal Body Weight is mentioned in a few locations (Lines 207 247), but no references are given, nor discussion of this metric in the Appendix.

Proposed change (if any): Include discussion on calculation(s) of IBW in the Appendix.


	

	Line 212


	
	Comment: continuous variables should be used exclusively, when available – categorical variables should only be used if no continuous variables are available. Parallel approach would dilute the messaging


	

	Line 212
	
	Weight and other size covariates will be highly correlated, and it will be difficult to include them at the same time. It is therefore suggested to ‘soften the wording : 

The body size metrics should could be tested as both continuous and categorical variables…


	

	Lines 218-219
	
	Comment: Presentation of POP PK analysis shouldn’t follow the reference 4 guideline, but

Proposed change (if any): GUIDELINE ON REPORTING THE RESULTS OF POPULATION PHARMACOKINETIC ANALYSES

Doc. Ref. CHMP/EWP/185990/06

	

	Line 220
	
	Comment: NCA is a technical term describing data analysis methodology. Replacing the subheading with a more precise term would make it clearer

Proposed change (if any):

Suggest to use the term Dedicated PK study rather than non-compartmental analysis (NCA) in subheading 4.2. NCA can be mentioned in the text

Although not usually done, one could also conduct popPK using data from a dedicated PK study. It may be important to separate the concept of "type of analysis" vs "type of study".

The risk here is doing an early PK study and not having the clinical dose.   Also, the study would need to be large enough to look at the different covariates and to evaluate data both continuously and as categorical.  As indicated, popPK should be the preferred approach rather than dedicated study. Having data collected in the patient population will not only help in assessing the impact of obesity on PK but also translating to efficacy/safety which will be critical for rational dosing recommendations.

	

	225-226
	
	Comment: As this will be an exploratory study (the quantitative effect of obesity unknown as well as variability in each obesity stratum) it may be unrealistic to expect reasonable power calculations for this trial; further some obesity stratum may be not easy to recruit.

Proposed change (if any): Replace the current sentence by “a minimum of 6 subjects per obesity class should be included.” or delete sentence (since some compounds may only be administered to patients in the right target population where it may be a big challenge to recruit even 6 subjects).

	

	221- 229
	
	A requirement to “conduct a formal PK study with full sampling in parallel groups of healthy volunteers/patients classified as ‘normal weight’ and as ‘obese’” and that “such a study should be sufficiently powered to detect and quantify relevant PK differences between obesity classes” is not realistic. Obese subjects are not normally included in healthy volunteer studies as they are not strictly speaking “healthy” and are often taking medication for high blood pressure, high cholesterol, diabetes and other conditions related to obesity. Such co-medication may interfere with the evaluation of the phase 1 study. In addition, it could be challenging to identify sufficient numbers of obese healthy volunteers to evaluate the PK in this specific population.


	

	237-238
	
	Following the reasoning of the reflection paper obese subjects and morbidly obese subjects in particular are different from the general population, therefore asking for a treatment that is as effective and safe as for the general population is beyond the point. 
Morbidly obese subjects and possibly Class II obese subjects (BMI 30 to 39.9) should be considered a special population and their needs addressed as for subjects with renal and hepatic insufficiency.  


	

	244-255
	
	A requirement to present data from studies covering four different classes of obese patients seems unrealistic for many development products, as does the suggestion that “The dose optimisation should include discussions of the risk of under- or over-dosing in each BMI grade of obese patients, as well as practical applicability and risk of dosing errors”. In many smaller indications it is challenging to recruit sufficient numbers of subjects into the clinical trials, therefore finding adequate patients based on BMI classification to provide any meaningful analysis of these subpopulations would not be feasible. The reflection paper should therefore provide more clarity that such a requirement does not apply in rare diseases or for products being developed for specific small patient subpopulations e.g. based on biomarkers.


	

	Line 248
	
	The sentence “If needed, different descriptors may be needed to optimise the loading and maintenance dose” is not clear. 
Does this mean loading dose can be based on one descriptor and maintenance based on the other? If yes, how could one justify different descriptor for loading and maintenance dose and is it even a practically feasible approach?

Also, could one envision a label for dosing based on BW for non-obese and based on IBW (for example) for obese? Some discussion on that aspect with respect to labelling would be helpful.
	

	Lines 254-255
	
	Comment: To provide a complete overview, please consider if normal weight (18.5 – 24.9) should be added to the table. 

Please consider adding units to the BMI classes in the table (kg/m2).

Further please clarify whether the data presentation as shown in the table after line 354 is a requirement or whether a similar table for BSA will be needed if BSA ended up as a more important metric.

Please clarify whether, if there is no effect of obesity on the pharmacokinetics of a drug, it is still necessary to complete the table.

The following change could be considered:

Where obesity affects the PK of a drug it is recommended that the numbers of subjects studied in the clinical development programme categorised according to their BMI are presented in tabular format as follows:
Please clarify if each individual clinical trial should be categorized or grand total or e.g. separate for Phase 1, 2 and 3, respectively.


	

	Lines 254 – 255
	
	Comment: In terms of group weight and obesity with regard to “normal” it might be reasonable to expand range of healthy volunteers to a BMI of 28. Within the overweight BMI, most individuals are metabolically normal and clinically they are pretty much indistinguishable with individuals with BMIs in the 24/25 range. For purposes of pharmacologic studies, fewer groups would be needed if the cut off was up to 28 with another group going from 28-35 and then a third group with BMIs over 35. Those groupings fit in with what is observed clinically when treating obesity and type II diabetes. The BMI of 35 is also the cut off for bariatric surgery when a co-morbidity is present, otherwise it’s 40 or more.
Proposed change (if any): Consider modifying the BMI groups to be studied.

	

	Lines 311-315
	
	Comment: These cut-offs based on standard deviations are commonly referred to as “z-scores”. This terminology is used by clinicians, regulatory, PIP reviewers in the paediatric obesity indication. It’s good to link the common terminology to the explanation so that people can make the connection in their minds.
Proposed change (if any): Somewhere in this paragraph, add the phrase “this is commonly referred to as the z-score”.


	

	Line 328
	
	It would be helpful to provide the name and reference for the formula

	

	Line 332
	
	The section describing fat mass as a metric is not as clear as descriptions of sections A and B. Consider adding references and rephrasing the text in section C for more clarity.
	


Please add more rows if needed.
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