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Table 2: Discussion of comments

GENERAL COMMENTS

Outcome

COMMENTSFROM EFPIA

The Guideline captures the required and recommended formats of a population pharmacokinetic analysis report
well. Thisisatimely action from the EMEA to ensure a high quality population analysis that facilitates model-
based drug development. However, there are a number of general points that require clarification

Specifically, there seem to be no clear distinction between what should be reported in the Data / Results sections
on the one hand and in the Method section on the other hand (e.g. the last paragraph in 4.2.5 Methods; subsection
Covariate model clearly deals with results on the other hand model evaluation is only described in the results
part). Our suggestion would be that under Methods a pure and complete description of the methods applied should
be given. This includes description of the study(ies), the sampling and data collection, the data handling
(including description of how incomplete data and outliers should be handled; currently proposed to be described
under Data), the model development and evaluation and a description of the changes/modifications that took place
in comparison to the planned analysis. Under Data and Results then the results of al the methods described under
Methods should be given (e.g. in the Data section: "X patients had incompl ete data which were replaced by X"; in
the Results section: "The forward inclusion is documented in the run record runs X to X. Only X was found
statistically significant.” "The posterior predictive check as described in section X showed..."). With this
suggestion Methods should be located before Data and Results in the report.

Accepted. Some restructuring of sections4.2.4,
4.2.5 and 4.2.6 have been made. Also,
nomenclature has been moved from the end
and now is section 4.1. Hence, further sections
have been renumbered.

Additionally, the guideline is sometimes very detailed e.g. see 4.2.4 below or the description which lines should
be included in the GOFs (4.2.6). Our suggestion would be to add a general statement as "The general
recommendations of the guideline might be appropriate for most analyses however in particular cases they can
and should be adjusted.”

Accepted with some rewording.

It would aso be helpful to add a statement that “that it is not necessary to append documents that are already
included in other part of the submitted documentation (as study protocols, analytical reports etc.)”.

Accepted.

Finally, it is not clear whether the analyses datasets should also be submitted electronically. In this event the
format, e.g. flat ASCII, should be specified.

In section 4.2.4, the following has been added:
Electronic files of the analysis datasets should
be provided as comma separated Excel files
(.csv) and ASCI I text files.
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COMMENTSFROM Bristol -Myers Squibb

This Guidance provides a welcome complement to the FDA Guidance on Population Pharmacokinetics, and
should lead to greater uniformity in the information presented in population PK and exposure-response analysis
reports. Although the FDA Guidance does include a brief section on the reporting of results, the EMEA guidance
provides greater detail, and addresses issues (such as the impact of drop-outs) that have become more evident
since the issuance of the FDA Guidance in 1999. Importantly, EMEA recognizes that every population PK model
depends on decisions made by the developer, and clarifies that the guiding principle for reporting is: “It isvital
that every assumption and decision made during model development is made clear for the assessor.” This guiding
principle should remove ambiguity regarding the level of detail that is expected in reporting these analyses.

COMMENTSFROM: EUROPEAN GENERIC MEDICINESASSOCIATION (EGA)

The guideline concerns population PK analysis which can form part of the documentation for aNew Chemical
Entity (NCE) Marketing Authorisation Application. Therefore the SCOPE section should be consistent with the
Introduction (Background) section and make it clear that the guideline is applicable to NCE applications.

See comment under Scope below.

COMMENTSFROM: Metrum Research Group

This guideline provides thoughtful and valuable insight regarding expected content of population (POP)
pharmacokinetic (PK) analysis reports for European regulatory submission. The emphasis on the assessment of
clinical relevance of covariate effectsis particularly helpful.

The stated focus of the guideline is not to provide guidance on how to conduct a population PK analysis but rather
to provide guidance on how to present results of POP PK analyses. In general, thisis a useful scope for such a
document, but by providing specific details for what should be presented, the guideline does set expectations for
how the analysis should be conducted. The concern is that these specific details are not inclusive of alternative
analysis methods that are currently in practice or may evolve in the future. A more useful approach might beto
identify general points to consider, that are independent of method, when presenting scientific support for POP PK
analysis conclusions.

In the Scope it is clearly stated that this
guideline iswritten in a nomenclature that is
applicable to NONMEM and that it is assumed
that the reader can generalize the points to the
software used in their particular analysis.

If the approach suggested (i.e. to identify
general pointsto consider) is used, the
guideline would not fulfil its purpose to
provide sufficient guidance on the level of
detail of reports for population PK analyses.

However, the scope has been revised to include
information that thisis an evolving science,
that the guidance is written in accordance to
current knowledge and that the reader is
expected in the future to apply additional
knowledge gained.
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COMMENTSFROM: Novartis

Generally, the guideline is very good and well-written, but additional details could make it even more useful. To
that end, we have provided general and specific comments that may be considered for the final version.

The guideline uses the words “guideling” and “guidance” interchangeably. However, the two words have different
meanings. As such, one word should be used consistently throughout the document.

No change needed. The word “guideling” is
used, when referring to the document. The
word “guidance’ in the sense “provides
recommendations”.

In addition to the formal report (which is clearly defined), the definition of type and format of additional files
required for submission is not clear. Thus, the guideline should concisely describe them.

Details regarding provision of electronic files
have been added both for data files, model and
output files.

Although this document is focusing on how to “report” the results of population PK analysis, it is worthwhile
including a few sentences stressing that awell planned and conducted pop PK study is a prerequisite before
writing the report.

This istrue. However, it rather concerns how
to conduct population PK analyseswhichis
out of the scope of this guideline.

Relating to the above suggestion, isthere any guidance document (from EMEA) on how to design and conduct
pop PK trials? Probably not. There is one such guidance from FDA. One should recommend to read it along with
the EMEA reporting document.

Thereis no specific EMEA guidance on how
to design or conduct pop PK trias. A reference
to the FDA guideline has been included.

Theterm “a secondary evaluation” appears several times. What does it mean? Less important, or detailed
evaluation?

This refers to an assessment of the conducted
analysis and the applicant’ s conclusions from
this analysis by regulatory authorities. This has
been clarified in the guideline.

We suggest to use “population PK” throughout, i.e., not separating the two words.

No change has been made.

Convergence problems of non-linear mixed effects methods and their consequences are not addressed.

Thisis out of the scope of the guideline as it
concerns how to conduct analyses.

Guideline states that final model should be re-run with outlier data points. However, such an endeavour could
prove difficult as convergence may not be achieved. The guideline should recognize this difficulty.

Accepted. The guideline has been revised.

In agreement with the referenced paper by Wade et al, the guideline does not address population kinetics as a
valid approach for addressing drug-drug interaction. It is deliberately omitted. We agree with this approach. It
could be said.

Thisis out of the scope of the guideline as it
more relates to how to conduct analyses.
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SPECIFIC COMMENTSON TEXT

EXECUTIVE SUMMARY

Lineno. +

paragraph
no.

Comment and Rationale

Outcome

COMMENTSFROM: Novartis

Executive
Summary

What is a“secondary evaluation”?

This refers to an assessment of the conducted analysis and the applicant’s
conclusions from this analysis by regulatory authorities. This has been
clarified in the revised guideline.

SPECIFIC COMMENTSON TEXT

1INTRODUCTION

Lineno. +

paragraph
no.

Comment and Rationale

Outcome

COMMENTSFROM: Novartis

1.
Introduction

Population pharmacokinetics is not defined. Provide aformal definition
of population pharmacokinetics.

The text to the right is the definition used in the FDA guideline, and isa
guote from Aarons, L., "Population Pharmacokinetics: Theory and
Practice," Br J Clin Pharmacol1991; 32:669-670.

Add the following sentence as the second onein 1.

“Population pharmacokineticsis the study of the sourcesand
correlates of variability in drug concentrations among individuals
who arethetarget patient population receiving clinically relevant

doses of adrug of interest.”

A definition has been added.
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SPECIFIC COMMENTSON TEXT

1LEGAL BASIS

Lineno. +

paragraph
no.

Comment and Rationale

Outcome

COMMENTSFROM: Novartis

3. Lega
Basis

Legal Basis, 2™ paragraph,
It's not clear what is recommended for reading

It refers to the Directive 2001/83/EC amended in Directive 2003/63/EC
which can be found at

http://ec.europa.eu/enterprise/pharmaceuti cals’eudral ex/homevl.htm,
Directive 2003/63/EC

SPECIFIC COMMENTSON TEXT

2 SCOPE

Lineno.l +

paragraph
no.

Comment and Rationale

Outcome

COMMENTSFROM: EUROPEAN GENERIC MEDICINESASSOCIATION (EGA)

2. Scope
1% line

The scopeis applications for New Chemical Entities (asindicated in the
Introduction), this should be made clear in the opening sentence of the
Scope paragraph. Suggest adding the wording in bold.

The aim of this guidelineisto detail what the European regulatory
assessors look for in apopulation report and the main components to be
included in areport of apopulation PK analysiswhen an applicant
choosesto includethisdata in an application for a NCE.

Not accepted. As clearly stated in the Introduction, the guideline does not
only concern NCEs, but rather reports of all population PK analyses
submitted with applicationsto EU regulatory authorities.

! Where applicable
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COMMENTSFROM: Metrum Resear ch Group

Paragraph 1 | See general comments. Accepted.
Lines2-5 Proposed change:

“The guideline does not provide guidance on how to conduct a

population PK analysis, but rather provides guidance on pointsto

consider when presenting the results from such an analysis, in order to

provide alevel of detail which will enable a secondary evaluation.”
SPECIFIC COMMENTSON TEXT
4. MAIN GUIDELINE TEXT
Lineno. + Comment and Rationale Outcome
parano.
COMMENTSFROM EFPIA
Lines1-2, This section is to describe the summary of a population PK analysis. Accepted.
421 The term "study” may mistakenly regarded as the population PK studies
Lines2to4, | that were usedinthe analysis.
422
P 4/9 Replace: "study" in paragraphs 4.2.1 and 4.2.2 with "analysis'.
Linel, 4.2.3 | Related to the comment above, it is not clear whether the objectives of Accepted.
P 4/9 the clinical study used in the population analysis need to be included in

this section

Remove "study and" for the first line to read: “ The objectives of the

analysis should be stated”!
Lines 2-3, Listing how many data points per subject were used may not add values | Accepted with some rewording.
424 to the assessors, especially when quite afew studies are used in the
P 4/9 analysis.

Replace: “ The report should further state how many subjects and how

many data points per subject have been analyzed. Information regarding
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number of samples per visit should be given” with "The report should
further state how many total subjects and observed concentrations were
used. Information regarding nominal number of PK samples per
subjects per visit may be included in each study that was used in the
analysis."

Lines3to5, | Theseinstructions are very detailed and concrete, sometimes other plots | Accepted with some rewording.
424 or tables might be more appropriate. A separation by treatment group is
P 4/9 not mentioned.
Replace: “case there is alarge range of number of samples per subject, a
histogram of the distribution of the number of samples per subject and
visit should be included. A histogram of the distribution of sample times
should be provided” with “The distribution of samples should be
presented in an appropriate way that might include tables or graphics
presenting the number of samples per subject / treatment group / visit /
time interval etc.”
Lines 8-9, It isnot clear what is meant by "data input checking procedures® for the | The sentence did not refer to data transformation. After additional
424 case of data transformation. reconsideration, the sentence is considered redundant and has been
P 4/9 removed.
Please clarify the meaning of “data input checking” in this context
Lines 5-6, Add "relevant”, to keep listings concise and to be consistent with what | Accepted.
4.2.4 last is requested for subjects removed from the analysis.
paragraph
P5/9 Add “relevant” for the sentence to read: “Outliers should be specified in
a separate appendix to the report, with all relevant data available.”
Line4, 4.2.5 | Information on bioanalytical methods are not relevant to PK population | The type of bioanalytical method and Limit of quantification for all
P5/9 analysis on the other hand limit of quantification of individual chemical | analytes should be stated. This has been clarified.
moiety would seem appropriate if a parent compound and metabolites
are analysed.
Change the sentence “ This section should aso include information
regarding the bioanalytical methods used and the limit of quantification
for each method.” to read “ This section should also include
information on the limit of quantification for each chemical moiety
analysed”
Lines 5-6, Sinceit iswell accepted that parametric analysis with FOCE is the Not accepted. Population pharmacokineticsis an evolving science. We do
425, estimation method of choice if convergence can be reached inatimely | not want to restrict the guideline unnecessarily to current NONMEM
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P5/9 manner, it is not clear what kind of justification would be required when | practice.
FOCE with INTER is used.
Insert "If FOCE with INTER is used, no justification is necessary.
Lines11-12, | Reference 2 states that "Even when the factors governing the actual Even if it may be difficult to predict the impact of the approximationin a
425 significance levels are known, it may be difficult to predict the impact specific data set, a higher significance level is needed when using e.g. FO
P5/9 of the approximation in a specific data set.” Therefore, it isnot clear than FOCE with INTER. This should be taken into account in the
how the influence of study designs on the actual significance level analysis. After revision of this section the guideline states:
should be taken into account. With respect to the model selection criteria, it is recommended to justify
Please clarify the s_tgtistical criteria used based on the fact that _the actual statistical
' significance level obtained fromthe LRT (AOFV in NONMEM) could be
mar kedly different from the nominal. For example, depending on the
estimation method used (FO, FOCE with or without INTER) the number
of subjects, number of samples per subject, residual error magnitude etc.
may influence the actual significancelevel [2, 3].
Lines 2-3, For categorical covariatesit would also be appropriate to present The proposal is considered too detailed. Also, it is out of the scope of this
425 correlations by correlation coefficients. guidance to state how the population analysis should be conducted. The
Covariate guideline has been revised to state that correlation between covariates
model Add a sentence mentioning that the graphical analysis of correlation should be presented without further details on how.
D6/9 between covariates could be used for excluding covariates to be tested
(i.e. body weight and body mass index).
Rephrase the sentence to read: “ The correlation between covariates
should be presented graphically or by appropriate correlation
coefficients. A graphical analysis can be used to exclude covariates to
be tested: if two covariates are highly correlated only the most
statistically significant should be tested.”
Lines4, A school of thoughts prefers to do only the backward deletion after This paragraph has been revised based on this comment and other
425 identifying full covariate models, in order to avoid accidental omission | comments.
Covariate of an important covariate(s) during model development because of the
model order of adding covariates in aforward addition way.
b6/ Add “and/or” in the sentence to read: "The criteria for covariate
selection (forward and/or backward) should be presented"
Lines4to 6, | For the choice of covariatesto be tested in covariate model building, This paragraph has been revised based on this comment and other
425 clinical relevanceis agood criterion. However, use of clinical relevance | comments.
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Covariate in selection of acovariate in the process of covariate model building is
model not appropriate because clinical relevance is a subjective matter. It is
P6/9 recommende_d t_hat cI_i ni pgl relevance of a covariate that was selected

based on statistical significance be tested after forward and backward

covariate searches are over.

Rephrase the second paragraph to read: “ The criteria for covariate

selection (forward and/or backward) should be presented. It is

recommended to use clinical relevance in the choice of covariatesto

be tested for covariate search. I n the process of covariate model

building, statistical significance and improvement in explaining

between-subject variability and/or residual variability should be used

in accepting the covariate as a significant covariate. After the

covariate search with both forward inclusion and backward deletion is

over, clinical relevance of each significant covariate should be

discussed.”
Line1, 4.2.6, | Add a sentence on the log transformation and its justification at the very | Thisinformation is provided in the Data section.
Basic model | beginning of the paragraph.
P6/9 . S

Proposed first sentence to read: “Thejustification for alog

transformation of the data should be presented.”
Line3, 4.2.6, | Itisdifficult, if not impossible, to estimate intra-subject and residual Given the presence of observations from more than one occasion it is
Basic model | variability from routinely collected PK samples. possible to estimate inter-occasion variability, which may be regarded as
P6/9 intra-subject in some cases. If modelled, then this should also be

Delete “intra-subject” for the sentence to read: “ The forms of inter- described. The sentence has been reworded.

subject and residual variability models should also be presented and

supported by appropriate graphics.”
Line7, 4.2.6, | The mandatory presentation of GOFsfor al key models during basic GOF plots should be presented for the base model, and when relevant for
Basic model | model development will make the reports rather voluminous. key stages during model development. The sentence has been reworded.
P 6/9

Replace "should be" by "might be"
Or dternatively, re-phrase the sentence to read:

"The complete model development should be described in the run
record which should also contain a column for the evaluation of the
runs/models. If it deemed necessary in addition GOFs of key models
may be included."
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Bullet points, | Sometimes trend lines could also be misleading. We are aware that trend lines in GOF plots sometimes could be
4.2.6,Basic misleading, but they are still useful.
model Replace "should be" by "might be" in all bullet points mentioning a
P 6/9 trend line.
Line 29, Thetrend line used in e.g. DV vs PRED plots may also be a smooth Agreed. The sentence is superfluous and has been removed.
4.2.6,Basic | line.
model
P 6/9 Re-phrase to read: “The trend line used in e.g. DV vs PRED plots
should preferably be a linear regression line or a smooth line,...."
Lines1to 3, | Thisparagraph does not provide how sponsors come up with candidate | This paragraph has been revised based on this comment and other
4.2.6, covariate that is to be claimed to have no effect. comments.
Covariate
model, 3rd Re-phrase the first sentence to read: “Based on understanding of
paragraph pharmacokinetics, pharmacology and physiology, if a variableis
P7/9 identified as a covariate candidate, a formal covariate model building
with the candidate should be performed. The confidence interval for
the estimated effect should be provided.”
Lines 12-13, | Inorder to avoid unnecessary duplicates of the same plots, it would be | Accepted.
4.2.6, Find better to refer to the same figures, if the final model isidentical to the
model base model.
P7/9 y s
Replace the sentence “ These plots should also be provided in case the
final model does not include covariates (and isidentical to the basic
model).” with “In case the final model does not include covariates
(and isidentical to the basic model), the same GOF plots can be
referred in the report and appropriate titles indicating that the plots
are for both basic and final models should be stated.”
COMMENTSFROM Bristol -Myers Squibb
Section 4.2.1 | Comment: Accepted.
(Summary) | | \would be helpful to include additional detail on information that
Page 4 should be reported in the summary.

Rationale:

A summary usually consists of objectives, study design, data analyzed,

methods, results and conclusions.
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Suggest replacing the following:

“It should include sufficient information on the context of the study and
the main findings and conclusions of the population PK study.”

With the following:

“It should include sufficient information on the context of the study,
objectives, study design, data (number of subjects and samples),
methods, results, and the main findings and conclusions of the
population PK study.”

Section 4.2.4 | Comment: Partly accepted. There is no need to be so specific. The sentence has been
I(Dgrata)r h1 Plots of datain alog-linear scale may not be applicable to data that do :)?]V; ?ﬁgatrozsggzg;tgiﬁlv g?stgg:ﬁ;’e_rh/ #juslcaa}gd should be provided
agrap not vary over orders of magnitude. y 9 '
Pege 4 Rationale:
Plots of raw datain log-linear scale may not be informative when the
datavary by lessthan two orders of magnitude. Although log-linear
plots are usually informative for PK data, the sameis not always true
for PD endpoints. For example, it would not be informative to plot
blood pressure on alog-linear scale.
Clarification is needed even though this guidance focuses on PK
responses, as the Scope of the guidance states that the principles are
equally applicable to PK/PD analyses.
Suggest replacing the following:
“Plots of the raw data are very useful, and should be provided on linear
and log-linear scale.”
With the following:
“Plots of raw data are very useful and should be provided on alinear-
linear scale, and plots should also be provided on alog-linear scale if
the response variable changes by morethan 2 order s of
magnitude.”
Section 4.2.5 | Comment: Accepted
(Basic (or “Basic model” is not standard terminology in population PK analysis
structural) )
model) Rationale:
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“Base model” is the standard term used to denote the best model
without covariate effects.

Suggest replacing “basic model” with “base model” throughout the
document

Section 4.2.5 | Comment: The covariates to be tested should be pre-specified in the analysis plan. If
(Covariate the covariates to be tested are changed during analysis this can be

model) reported as a deviation. This paragraph has been revised based on this
Page 6 comment and other comments.

“The covariates to be tested should have been pre-specified in the
analysis plan” istoo restrictive.

Rationale:

Thiswould preclude the incorporation of potentially important covariate
effects that were not recognized prior to the present analysis. As
population PK and exposure-response analysis are often exploratory,
incorporation of covariates that were not pre-specified should be
allowed, especialy if inclusion of these covariates provide insight into
the sources of variability in model parameters.

Suggest replacing the following:

“The covariates to be tested should be pre-specified in the analysis
plan.”

With the following:

“The covariates to be tested should preferably be pre-specified in the
anaysisplan.”

Section 4.2.5 | Comment; Accepted. This paragraph has been revised based on this comment and
(Covariate other comments.
model)

Page 6

The guidance should not appear to endorse a particular method for
covariate selection.

Second paragraph states “... criteriafor covariate selection (forward and
Page 7 backward) should be presented.”

Third paragraph states “... (both forward inclusion and backwards
deletion).”

These statements imply that only the specified forward
inclusion/backward elimination methodology be used, and isnot in
alignment with the “scope” of this guideline which isto provide
guidance on how to present the results from a population PK analysis.
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Rationale:

Forward inclusion/backward elimination is not the only reasonable
method for screening covariates. Other methods include only backward
elimination, or combined estimation of all pre-specified covariate
effects.

Suggest adding the qualifier “ e.g.” before text in the guidance that
refersto the forward inclusion and backward €limination covariate
selection method.

Change text in second paragraph to:

“... criteriafor covariate selection (e.g. forward and backward) should
be presented.”

Change text in third paragraph to:
“... (e.g. both forward inclusion and backwards deletion).”

COMMENTSFROM GLAXOSMITHKLINE

Section4.1 | A capital letter should be removed as follows: “(e.g. ©objective Accepted.

(Anaysis function value...)”

Plan), bullet

7

Section 4.2.5 | Abbreviations should be written in full the first time they are mentioned | The nomenclature section has been moved to the beginning of the

(Methods) in the document. guideline.

Section 4.2.6 | It would be useful to describe for each goodness of fit plot what they are | Thisisout of the scope of this guideline. As stated in the Scope, the

(Results - intended for, i.e. what they should demonstrate and if some plots are guideline does not provide guidance on how to conduct a population PK

Basic more required than others. The term 'depending on situation' in the analysis, but rather provides guidance on points to consider when

Model) paragraph above the list is vague and giving examples of the most presenting the results from such an analysis, in order to provide alevel of
typical analyseswould also be useful. detail which will enable a secondary evaluation. It is assumed that the

reader is familiar with the use of different GOF plots.

Section 4.2.6 | In the following sentenceit is proposed that the word ‘validation’ is Accepted.

(Results - replaced with ‘evaluation’: "...a posterior predictive check or external

Final Model; | validatien evaluation with..."

last sentence

on page 7): This change is based on the first sentence of the paragraph.
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COMMENTS FROM Next Level Solutions

Section 4.2.5

Overall quite good. My primary concern is the apparent focus on step
wise regression for model selection. Asin the text in the “covariate
selection” section at the top of page 6 (reproduced below)

“The criteriafor covariate selection (forward and backward) should be
presented. It is recommended to use both statistical significance and
clinical relevance (only effects larger than a certain pre-defined
magnitude) in the process of covariate model building. The covariate
model building steps (both forward inclusion and backwards del etion)
to illustrate covariates that are included in the final model and those that
were tested but were not retained in the final model should be clearly
presented in the run record. The criteria on which the decision was
based, e.g. objective function values, should be outlined as well.”

Step wise regression has significant weaknesses, both in sensitivity and
specificity. Further, step wise regression is much less relevant when
using Bayesian methods such as MCMC. (References can be provided).
The possibility of other methods of model selection (least angle
regression [http://www-
stat.stanford.edu/~hastie/Papers/L ARS/L eastAngle_2002.pdf] and
machine learning methods [Dr Robert Bies has demonstrated the
advantages of machine learning methods for pop pk model selection,
http://www.page-meeting.org/default.asp?abstract=405]).

It occurs to me that a guideline should at least acknowledge the
possibility of other model selection algorithms.

This paragraph has been revised based on this comment and other
comments.

COMMENTSFROM Daiichi Sankyo Phar ma Development

Paragraph 2

425
Methods

A run record isagood ideato explain the steps of model building and
used in literature. However, the format and information is different
according to the author. Please clarify the essential items for reports.

The information has been dightly revised.

The run record should describe the changes from the previous model and
the decisions taken and could include a brief, but interpretable,
description of the run, the objective function value and information
whether the model converged successfully. Preferably, the run record
should also include parameter estimates (for key runs) and, when needed,
a comment about the run.
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Paragraph 2 | Itistrue that GOF plots are useful to demonstrate that the model iswell | The need for graphs regarding eta depends on the situation. In case
4.2 6 Results described. However, some GOF plots are not necessary to show the covariates have been included in the model, these graphs may be useful to
- model validity. For example, Graphs of observed data versus evaluate if there are any remaining trendsin the data. However, as stated
(individual) predicted data are essential to describe the goodness of fit. | inthefirst paragraph (and in reference 7) the value of different GOF plots
However, we do not think graphs regarding eta are always necessary. depends on the situation; type of data; rich or sparse, type of estimation
Please clarify the mandatory plots. method etc.
425 Assessment of statistical significance in POP PK modeling is This paragraph has been revised based on this comment and other
Methods problematic, complex and practically unnecessary for making comments.
Paragraph 1 | inferences about the clinical relevance of modeling results. Current : e : :
) . ) . Also, as stated in the scope this guideline is written in a nomenclature
Line7 ?nn:tlgc? dirggtroisi}:)cg?:;it\t‘ggﬁg?; cl?r ! ?T?c:ggn;daggﬁiﬂl t')\:ljfggl ot that is applicable to NONMEM and that it is assumed that the reader can
require the d?ermi N atijon of statistical Sianificance ' generalize the points to the software used in their particular analysis. In
€ 9 ' the scope it has also been clarified that the general recommendations of
Proposed change: the guideline might be appropriate for most analyses however in
“Model selection criteria should have been defined prospectively in the particular cases they can be adjusted.
analysis plan.”
425 This section implies that stepwise hypothesis testing is required. Also Partly agreed. This paragraph has been revised based on this comment
Methods see comment above. and other comments.
Paragraph 6 Proposed change:
Line 1 “The rationale and criteriafor covariate selection should be presented. It
is recommended to use criteria based on both goodness of fit and
clinical relevance (focused on assessment of magnitude of covariate
effect) in the process of covariate model building.”
425 Same as above. Also consider moving this paragraph to the RESULTS | The paragraph has been moved to the results section as suggested. The
Methods section. paragraph has been revised based on other comments.
Paragraph 7 .
Line 1 Proposed change:

“The results of covariate modeling steps should be presented in
sufficient detail to support the final covariate model and reproduce the

results (e.g. plots and run record).”

COMMENTSFROM: Novartis

4.1 Anadysis
Plan

Number of patients with PK samples?

Add the following sentences:

“If the pop PK study was planned/designed, the number of patients

This paragraph has been revised based on this comment and other
comments.
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should be presented. If applicable, the number of patients needed to
discern an effect (e.g. of a covariate on a PK parameter) should be
briefly justified (using an appropriate statistical method or based
on extensive experience and ethical concerns, etc.)”

4.1 Analysis | Levelsof statistical significance should be mentioned in the plan This proposed text has been added in “criteriato be used for selection of

Plan : i models during model building and covariate selection (e.g. objective
Add one bullet point to thelist: function value, level of statistical significance, goodness of fit plots, .....)
“. Levelsof statistical significance”
Remove the respective sentence from 4.2.5.; “The level of statistical . .
significance should have been defined prospectively in the analysis Section 4.2.5 has been rewritten.
plan.”

4.2.4 Data The“Data’ section might better be called "Experimental Methods® Not agreed.
Rename 4.2.4. to "Experimental Methods"
Histograms, number of subjects, etc. , belong in the first part of the Agreed. The Data, Methods and Results sections have been restructured
results. This section should focus on the study designs (treatments, based on this and other comments.

inclusion criteria, visit schedules, protocol sampling times) and assay
methods for the related clinical study protocols. To reflect this change, a
corresponding descriptive section title is suggested.

Rulesfor outliers belong in section 4.2.5.

4.2.4 Data Information on specificity, sensitivity and accuracy in measurements of | No change needed. It is already stated in the methods section that
the drug(s) and their metabolites are not mentioned. Should list those information regarding bioanalysis method and LoQ should be given.
that might affect data analysis, such as, minimum level of
detection/quantification

Add another bullet point requesting such information (see below)

4.2.4 Data Last line of 1% paragraph: reasons for dropouts should be presented, The Data, Methods and Results sections have been revised based on this
especialy drug-related and other comments.

Add reasons for dropouts (see below)

4.2.4 Data The section 4.2.4. is rather specific on how to summarize the data; one | The Data, M ethods and Results sections have been revised based on this
could consider tightening it, e.g. asatick list. and other comments.

Replace the current text by alist, e.g. asfollows:

Thereport should briefly summarize the featur es of the data which
arerelevant tothe pop PK analysis, in appropriate tabular and
graphical form, including:
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e Studiesincluded for analysis, and their key design features
e Dataused for validation of the model
e Assay properties, specifically limits of quantification

e Number of visitswith PK sampling, number s of samples per
dosinginterval

e Sampling times
e Raw data (plots)

e Dropouts: summary, asappropriate, e.g. number, reasons,
timing relativeto PK sampling

Missing data: summary, as appropriate, specifically missing dosing

or sampling times, covariates

425 Before deciding a more complex pop PK model, some preliminary It isout of the scope of the guideline to state how analyses should be
Methods exploratory analyses of concentration data may be encouraged as conducted.

starting point.

Suggest to employ the simplest models as starting point in the analysis

plan
425 Theterm “Methods’ istoo general and can encompass study design and | The Data, Methods and Results sections have been restructured based on
Methods data collection processes. To make the sub-title more specific, the this and other comments.

section should be renamed “ Data Analysis Methods”

Rename 4.2.5. to “ Data Analysis M ethods’
425 Adapt the first paragraph within 4.2.5, according to the changes The Data, Methods and Results sections have been revised based on this
Methods proposed above and other comments.

The beginning of the first paragraph should be modified as follows:

“The methods section should describe the methods used and should
include the same components as the analysis plan (even if thereis
some repetition). If, during the analysis, any deviations from the
analysis plan occur, then these should be clearly described in the
methods section of thereport. This section should also include
infor mation regar ding the handling of missing data, outliers, and
values outside the limits of quantification. The choice of parametric

or non-parametric analysis...”
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425
Methods

The guideline appears to be biased towards NONMEM

Guideline should be more general to accommodate other parametric
approaches, such as iterative two stage approaches. In this section, an
additional point should be made about nonparametric and/or Bayesian

approaches (e.g. Winbugs?)
Rephrase the respective part, e.g. asfollows:

“When using NONMEM, the actual significance level obtained
from the LRT (JOFV in NONMEM) could be markedly different
from the nominal. Depending on which estimation method used

(FO, FOCE with or without INTERACTION) the number

of

subjects, number of samples per subject, residual error magnitude
etc. may influence the actual significance level, which should be

taken into account [2, 3].

If other approaches/ software are used (e.g. Bayesian / BUGS),

analogous consider ations should be taken into account.

In the Scope it is clearly stated that this guideline iswritten in a
nomenclature that is applicable to NONMEM and that it is assumed that
the reader can generalize the points to the software used in their particular
analysis.

The section has been revised based on this and other comments and now
reflects use of other approaches/softwares.

425
Methods

Lack of distinction between pharmacological and statistical modeling.

The“Basic Model” sub-section should include the choice and

justification for population parameter distribution and error models

used.

Insert the sentence;

“Choicesfor population parameter distribution and error models

used should be described and justified”

Agreed. The methods section has been updated based on this and other
comments.

425
Methods

Covariate selection should be more than statistical exercise. Clinical

relevance may also play arole.
Proposition to add the following:

“Choice of covariatesto betested will be made using

biological/phar macological/clinical plausibility and/or a graphical

exploration of potential covariates'.

The recognition of this covariate selection approach should be made

explicit in the text.

The covariate section and the analysis plan section have been revised
based on this comment and other comments.

425
Methods
Line12

Version, operating system, compiler used, and level of bug fixes should
be stated: In addition to stating the “ software and version used”, we
think that in addition the operating system, compiler, and the level of
bug fixes for the software should be clearly stated (in particular for

Not agreed. We do not find that this level of detailed is necessary.
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NONMEM)
Replace the sentence on software version by:
“The exact softwar e specifications should be stated, including the
version and level of bug fixes. Details of hardwar e, operating system
and compiler should be provided, either asa description or through
areferencetotherelated QA documents’
4.2.7 In the discussion section, in addition, some wording may be needed to Thisis considered sufficiently covered by other sections of the guideline,
Discussion avoid/minimize biased data interpretation e.g. where justification is requested for methods used for model building
Proposition to add the following paragraph: and covariate selection.
“Modéel selection and interpretation of theresults of a Pop PK
analysisrequire a fundamental appreciation and integration of
multidisciplinary principles (such as e.g., physiology,
phar macology, biochemistry, statistics). Therelevant aspects of
these areas must be considered in reaching any conclusions
regarding the particular data analysed, to avoid biased
interpretation of the data.”
DEFINITIONS
Lineno. + Comment and Rationale Outcome
parano.
COMMENTSFROM GLAXOSMITHKLINE
Definitions | Thereisatypo under FOCE; 'method .The' should be replaced by Accepted.
section 'method. The'.
Definitions | We propose to add "epsilon” to the definitions section. Astheword epsilon is not used in the guideline, addition to the definition
section list is not needed.

COMMENTSFROM: Novartis

Definitions

Definitions/abbreviations of some commonly used PK terms are
provided towards the end of the guideline, however, some terms are
considered as standard and are not formally defined.

Make the abbreviations list more comprehensive: Definitions should be
provided for terms such as BUGS, PK, AUC, NONMEM, PD, LOQ,
QA(=Quality assurance) etc.

Thelist of “definitions” is actually alist explaining the specific
population PK nomenclature used in the guideline. NONMEM has been
added to the list of nomenclature. Thereis no need for adding the other
abbreviations. When relevant these have been clarified in the text.
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REFERENCES

Lineno. +
parano.

Comment and Rationale

Outcome

COMMENTSFROM: Novartis

Reference

Other regulatory references

Animportant reference that is currently omitted is FDA’s Guidance on
population PK. FDA'’ s guidance provides in depth details on study
design, execution, data handling, and analysis of a population PK

study. As such, referencing such a document may prove useful for many
modelers performing Pop PK.

A reference to the FDA guideline has been included.

Reference

Technical references

The guideline provides some technical references. It would be useful to
add some others, for instance for evaluation/qualification/validation
(very useful to guide novice modelers).

Additional references have been added.

Reference

Ordering

The order of the references does not conform to the sequence in the text
(1,2,3,7,4,5, 6, 8,9). Thismay be un-important

Agreed. This has been revised.

Céline Dartois, Université de M édecine de L yon sud

Firstly, | think that concerning the data, people should report method
they used to transform raw datain NONMEM format, automatically in
splus, sas by a script (which is recorded and can be modified and
evaluated) or in excel by clicking, deleting, modifying....without any
proof...

It isaready stated that data transformation should be described and
justified. Other information related to the construction of the data ser, as
exemplified in the comment, is considered out of the scope of the
guideline.

Secondly, | think that more precise details should be required on clinical
data than those described in the analysis plan. | am thinking about
treatment characteristics (the different arms, therapeutic windows if
applicable, dosage level and range, administration route, other
treatments (which can be used as covariates or can be modelled), ect...)

| think it is very important as we can model a subcutaneous
administration by an oral one or abolus IV of 5 minutes by an infusion

but we have to justify this sort of decision.

Thisis sufficiently reflected in the revised data section.

Itis already stated that the choice of structural model should be justified.
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Thirdly, | think that EMEA should recommend only to use last versions
of the softwares. Numerous bugs of NONMEM have been identified
and | think it isillogical to accept results form old versions (with
bugs....) but it is perhaps not the subject of your guidance.

The guideline states that software and version used should be stated. This
is sufficient.

Finaly, in the evaluation paragraph, you mentioned bootstrap and
jacknifes techniques. | do not understand how they can be used to
evaluate amodel as the same level than VPC or PPC. | think it would
be necessary to be more precise and make the difference between,
methods which can be used to evaluate abjective of the models (VPC,
PPC) by comparing observed data and predictions (for descriptive
models) or by comparing observed data and simulations (for predictive
models), and methods which can be used to evaluate properties of the
model (bootstrap and jacknifes..) like robustness and

sensibility. Moreover, | think that metrics people use for this evaluation
should be stated. | think it isimportant as number of them are biased
like the error of prediction.

The method evaluation section has been revised taking these comments
into account.
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