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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)

	
	The draft guideline on the investigation of subgroups in confirmatory clinical trials is welcomed as a positive document providing further clarity to its predecessor  “Concept paper on the need for a guideline on the use of subgroup analyses in randomised clinical trials “ . The following comments are based on our experiences in drug development as a sponsor which may further enhance this document and its applicability.

· Further details on factors where categorisation depends on a biological measure with a risk of misclassification due to measurement or diagnostic error will be helpful.

· The inclusion of any update in response to a blind review in a protocol amendment during the course of the trial is challenging. We suggest that any changes be documented in the reporting and analysis plan instead.

· Further details on suitability and interpretation of subgroup analyses in non-linear models and in particular Cox regression models will be beneficial.

· Despite the fact that the guidelines are entirely relevant to clinical trials involving biological/vaccines, the recurrent references to therapeutic efficacy suggest that biological trials are not the intended target.

· Some information or more specific guidance regarding what is acceptable in terms of subgroup analyses will be useful.
	

	
	The most important issue related to the subgroup analysis is potential loss of the validity of the randomization and treatment group comparability.  The guidance overly focuses on the multiplicity issue in subgroup analysis and states ‘this is principally a problem related to multiple-testing (lines 145-148, also line 234).   As compared to multiple testing issues, the potential bias introduced from loss of group comparability through sub-setting the overall population is much more vicious.  This is because the latter may be difficult to detect, the direction of impact is unpredictable, and can be very difficult to handle by statistical analysis but the former can be easily seen, direction of impact is known, and statistical adjustment can be done to control type I error rate.
	

	
	The evaluation of the believability or credibility (6.2) often is on the assessment of the validity of the randomization (e.g. if there is a stratification within the subgroup, whether the groups are comparable w.r.t. to baseline characteristics, if the subgroup is too small to have stable data,).  These need to be discussed.  Replication of subgroup findings across multiple endpoints (within a trial) should also be utilized to assess "credibility".
	

	
	Consistency or inconsistency needs to be discussed separately for superiority trials versus non-inferiority trials. For non-inferiority trials, because the truth is no difference between treatment groups, one might expect to see results in both directions across different subgroups, i.e., one treatment is better than the other treatment in some subgroups but worse in other subgroups.
	

	
	There could be a different angle to view this multiple testing issue. Multiplicity issue arises if the goal is data fishing/exploration to find out AT LEAST one of the tests is significant, doesn't matter which one is significant. If the specified subgroups of interest are the ones on which we need to know about treatment effect, each of them can be tested regardless of the testing results of other subgroups.
	

	
	Topic: 

It is not clear how assessors are supposed to utilise the results from subgroup analyses in the review. Does it only affect the overall risk-benefit assessment and hence solely becomes an approvability issues? Will differential risk-benefit balances across subgroup lead to restrictions in the label indication even if risk-benefit balance is positive in all subgroups albeit to varying extent? And how strong should the evidence be when considering restricting in the indication? Will future product labels contain information to prescribers on different risk-benefit balances across subgroups?  Or will differential safety reporting in subgroup be part of the Risk Management Plan?

Proposed change:


More guidance to assessors and clinical trial sponsors, on the intended use of subgroup analyses is needed. Considering the extent of multiplicity issues, differential risk-benefit balanced should first and foremost be part of the discussion for the Risk Management Plan. 

Topic:

In multifaceted diseases where benefit and risks are assessed via numerous endpoints, the multiplicity issues multiply and hence interpretation of risk-benefit balances will becomes increasing difficult.

Proposed change:


The guidance should highlight that only a few endpoints can meaningful be subject to extensive subgroups analyses, and that this limits the possibility to make meaningful risk-benefit assessments in more than a few subgroups.

Topic:

Specific benefits may not be equally important in all subgroups and neither will the risks. Consequently, the relative or perceived importance of specific benefits versus risks will need to be evaluated together with the outcome of the analyses of which many will be extreme due to chance findings. An additional complication emerges when comparator therapy and background therapies differ across the subpopulation of key interest. All of these factors may lead to even more informal, unstructured and subjective risk-benefit assessments in future Common Technical Documents.

Proposed change:


It should be clarified in the guidance that risk and benefits may differ in importance across subgroups and this should be taken into consideration when planning the subgroup analyses.

Topic:

Rare or uncommon adverse events, which are potentially lethal or disabling, are important in any risk-benefit assessment. Subgroup specific analyses of such events are usually done in vain, which means that risk-benefit assessments in specific subgroup will inevitably be incomplete and potentially misleading. 

Proposed change:


Rare and uncommon events should explicitly be exempted from the guidance  

Topic 

The risk of reporting spurious findings in various subgroups is very high in individual trials. And hence since most of the information will eventually be publicly available it may lead to considerable confusion and misconception in the general public, among people will a limited understanding of the multiplicity issues involved in doing these kinds of analyses.

Proposed change:


The guidance should mention that subgroup analyses are primarily meant for Common Technical Documents and not for individual trials report.
	

	
	The current draft of the Guidance focuses primarily on heterogeneity (differential effects) and consistency of effect.  As written, it may suggest to assessors that in the case of “credible” heterogeneity (or differential effect), the approved indication should somehow be restricted – presumably to the most favourable subpopulation(s).  However, the fundamental issue when evaluating populations and their component subgroups in this context is not whether there is differential effect but whether there is sufficient effect in the subpopulations to support treatment availability across the broad population.
	

	
	The current draft of the Guidance does not explicitly address actions to be considered based on the exploratory subpopulation analyses.  The reader might assume the possibilities (e.g., restriction to the approved indication, providing subgroup information in labelling, etc.) but assumption should not be necessary.  The final guidance may be improved by explicitly addressing potential decisions/actions resulting from conclusions from exploratory subpopulation analyses.  
	

	
	Comment:  The Guidance several times references the need to stratify the design by factor (potentially associated with heterogeneity).  It is important to recognize that stratification by factors is not always needed (e.g., depending on the relative size of the subgroup), nor is it always feasible.  Lines 412-413 address feasibility somewhat.  Necessity, however, is assumed and strongly suggested throughout the document.  Clarifying that stratification is not always necessary or required will be helpful for sponsors and assessors.
	

	
	We welcome the publication of the draft guideline on the investigation of subgroups in confirmatory clinical trials (EMA/CHMP/539146/2013) and the opportunity to comment on the document. The revision leads to an improved standard of regulatory assessment of confirmatory trials and improves the planning of confirmatory trials by sponsors.
	

	
	Comment: The use of the terms consistency/homogeneity and inconsistency/heterogeneity throughout the document is confusing. It is possible to have consistent results in a heterogeneous population. In Lines 331/332 the term “heterogeneity” is used when “inconsistency” would be more appropriate. The guideline should be clearer on the meaning of these terms.
	

	
	On the whole, the guidance was found to be well written, thoughtful and relevant with a good emphasis on common sense and on statistical science thought without being too theoretical.  The guidance is useful to all professionals preparing and reviewing trials reports and applications.

Suggestions:

Include a glossary defining the specific terms used in the text (such as heterogeneity, covariate adjusted analysis,…).

State that methodological consideration is generally out of scope.

The document is a bit repetitive and could be shortened.  Specifically, the potential issues related to subgroup analyses are presented repeatedly, delaying the presentation of principle to be applied when assessing heterogeneity. 

Specify that the guidance applies to individual trials and/or applications.

Specify more clearly the ranking or prioritization of the different subgroup analyses.  A figure could summarize this adequately (section 5.2)

While it is stated that the guidance applies to efficacy and safety, the documents appears to be more relevant for efficacy in confirmatory trials.

Are adaptive designs in scope for this guidance? The problems are likely to be more complex in this setting.  If in scope, it is suggested to state it and refer to the appropriate guidance (CHMP/EWP/2459/02).    

Additional comment:  The guidance for recognizing the special issues surrounding regions as a subgroup of interest in multiregional clinical trials is appreciated.  It is suggested that the guidance will stay aligned with the MHLW-PMDA proposed ICH guidance Draft Concept Paper “General principle on planning/designing multi-regional clinical trials” (27 February 2014).
	

	
	The draft document includes a general discussion as well as some specific scenarios on what should be considered in context of subgroup analyses. There are some redundancies and explanatory texts which makes it difficult to read and find the important points. A more clear structure or shorting of the document would be more user friendly.

Also, it appears from the draft guidance that a discussion of all potential subgroups is expected by default in the “trial documents”. It is acknowledged that an adequate and if needed more detailed discussion of the biological plausibility of the most important subgroups should be provided, however it should be clarified, that this is not needed for all exploratory subgroups.
	

	
	There is a potential conflict between: 

(i) a primary analysis that adjusts for a covariate but without an interaction to treatment effect (e.g. CMH-test) and

(ii) an exploratory subpopulation analysis defined by the levels of such a covariate.

We suggest addressing this topic more explicitly e.g. how should one proceed, if differences in the exploratory analysis call into question the model used for primary analysis?
	

	
	We suggest that the guideline addresses instances where a non-pre specified subgroup can be relevant for labelling if overall efficacy and safety have been shown. 

Example: two doses were assessed in confirmatory phase III studies. In all pre-specified subgroups the higher dose is consistently more efficacious than the lower dose, as well as comparably safe. The sponsor might be asked to perform further subgroup analyses, of other factors or exploratory endpoints, to identify subjects for which the lower dose is efficacious.
	

	
	The guideline doesn't focus as much on subgroup analyses for safety. Subgroup analyses are a major statistical challenge and it is difficult to differentiate what is a true difference in treatment effect and what is a false positive finding. As illustrated in the guideline, these analyses are still meaningful for primary endpoint; which is used to power the study in the ITT population. It becomes difficult to interpret, if these subgroup analyses are performed on secondary endpoints or safety endpoints. It is more challenging to show homogeneity for safety, especially in a relatively small subgroup, than homogeneity for efficacy. Further discussion on this topic would be useful.  Please add more discussion in the guideline on subgroup analyses for safety.
	

	
	Guidance on the following aspects would be welcomed i.e.:

· when covariate adjustment is preferable to subgroup analysis for the assessment of heterogeneity 

· whether subgroup analyses should be restricted to the primary and key secondary endpoints (to reduce potential multiplicity).
	

	
	As a single positive subgroup result would not be able to rescue a negative study, one negative subgroup result should not be a roadblock to approve an overall positive study. The guidance could be more explicit about this aspect.
	

	
	Although interaction tests are mentioned throughout the guideline, the overall message and guidance remain somewhat vague.

For example, in Sec 4.3 it is mentioned that analyses of subgroups “should proceed first through the addition of interaction terms to the statistical model in question”, whereas the second paragraph of Sec 6.1 seems to suggest that the usefulness of interaction tests is limited.

Indeed, the use of interaction tests in clinical trials may be problematic due to its known issues of a) lack of power, and b) multiplicity issue in case of many interaction tests. The guidance could be more explicit about this topic.
	

	
	We  welcome this draft guidance and the possibility to comment upon it, which is a positive step for the reflection on innovative drug development, mainly on what concerns subgroup analyses and the way they can generate relevant clinical information that might help bring safer and more effective medicines to patients in Europe. We are obviously interested in following the development of this draft guideline and hereby express its interest to contribute further to any discussions that might arise from this drafting.
However, it becomes clear as the document starts that its current draft version of contains a minimal amount of guidance. It states clearly that it “describes principles and does not dictate any particular practical solutions in respect of statistical methodology for estimating or testing the treatment effect in subgroups of the trial population.” One main concern is that between these two extremes (principles to consider and practical considerations), a document with at least more general guidance was expected. Taking this into account, we would encourage the EMA to please consider the re-classification of this document as a “points-to-consider” document: adding to the above, while the scope of the guidance seems to be mainly focused on the assessors involved in assessment of MAAs, a huge part of the document relates to the planning of confirmatory trials. The intent of the document should equally be to guide assessors and sponsors in planning and assessment phase of   confirmatory trials.
Moreover, we do have some general comments concerning the drafting of the final guidance:

· The described taxonomy of subgroup factors to be pre-specified is useful, even though a priori plausibility considerations may be difficult in practice in some cases. The problem of multiplicity and risk of “false positives” is recognized and this prioritization of sensitivity over specificity in the subgroup investigation is counterbalanced by the principles for credibility including a priori plausibility specification and replication;

There is also still a lot of uncertainty about criteria for flagging and visual inspection of Forest plots, which leaves a lot of room for subjective assessments. More accurate criteria with better understood operating characteristics would be welcome. Hopefully, this can stimulate statistical research into methods that can operationalize the principles.
	

	
	We have two major comments:

1. Unfortunately, the far majority of discussion is at the single trial level! This ignores that usually, there are at least two confirmatory trials included in a submission. In such a (common!) case, concentrating subgroup analysis at the single trial level is a methodological mistake and may force sponsors into pre-mature conclusions at the single-report level. 

Instead this PtC document should emphasize in a very prominent manner, that in case of two or more confirmatory trials, analysis and interpretation of subgroup analysis should be primarily based on across-trial level and included in the ISS/ISE. In contrast, subgroup analysis at the single trial level should be restricted and the interpretation of any finding should be very cautions. This seems in line with the ICH-E9 advice on subgroup analysis.

More specifically, provided there are more than one confirmatory trials, subgroup analyses under scenario 1 and scenario 2 (overall positive trial) at the single trial level seem rather pointless with a high likelihood of false positive or negative conclusions.

This comment seems essential to us, because the current wording may lead to an general increase of unproductive, inconclusive and/or potentially misleading subgroup analysis at the single trial level.

2. As this guideline is focused on confirmatory clinical trials, the guideline should emphasize that at the trial design stage, clinical data evidence for key prognostic and predictive factors (and therefore the key subgroups of potential interest) is usually expected to be available.

Likewise, in case of continuous covariates, any categorization or even dichotomization should be supported by external evidence or by data from previous trials.

This is something that the guideline should emphasize throughout
	

	
	In general the draft guideline has provided useful guidance to assessors for the review of subgroup results from confirmatory trials.  As stated in the guideline, additional subgroup analyses may still be requested even with pre-specifications of subgroups and subgroup analyses. It is recommended to emphasize in the guideline that consultation of regulatory assessor with statistical regulatory reviewers should take place before additional subgroup analyses are requested, especially for complex subgroup analyses.
	


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)

	
	
	
	

	
	
	
	

	49-88
	
	Comment: : It would be good to emphasise in the executive summary that subgroups should be pre-specified, limited in number, and based on clinical criteria. 

Proposed change (if any): See above.
	

	Line 50
	
	Comment: Modify text

Proposed change (if any): integral part of clinical trial planning, analysis, inference and reporting that follows the inspection of the
	

	Lines 52-53
	
	Proposed change: replace “discussed” with “considered” in the following sentence: ”in the planning and presentation of these investigations and in the understanding of factors to be considered when assessing the credibility of the findings”
	

	Lines 56-58 
	
	Comment: The text refers to a need for the estimated overall effect to be “broadly applicable.”  The true issue of concern is not (should not be) whether there is heterogeneity of effect but whether the effect in each of the subpopulations is sufficient for the conclusion of efficacy and adequate benefit-risk for the proposed indication.

Proposed change (if any): “The more heterogeneous the study population, the greater the importance of subgroup analyses to check that the estimated overall effect is broadly applicable and support assessment of risk-benefit across the breadth of the proposed indication.”
	

	Line 59
	
	Comment: In this Line, “heterogeneity” is confused with ”inconsistent treatment effects”. To avoid confusion, it may help to be specific (as a heterogeneous population does not necessarily mean ”inconsistent treatment effects”  

Proposed change:  “Exploration of heterogeneity consistency of treatment effects should”
	

	Line 60
	
	Comment: Use “statistical inferential issues” instead of “methodological complications”. It would make sense to describe the limitations/problems in interpreting the subgroup analyses.
Proposed change: “Statistical inferential issues in subgroup analyses such as multiplicity, small subgroup size and its impact on estimate and confidence intervals mean that these exploratory investigations”  
	

	Line 65
	
	Comment: Modify text

Proposed change (if any): Assessors should expect to find discussion in the trial protocol or corresponding analysis plan of the expected degree of
	

	Line 73
	
	Comment: Modify text

Proposed change (if any): promote rational consideration of subgroups and to reduce the likelihood of erroneous conclusions.
	

	Line 74
	
	Comment: Modify text

Proposed change (if any): Assuming there are no unexpected findings, this should minimise the need for data-driven investigations, relying instead on a
	

	Lines 78-79
	
	Proposed change: Forest plots graphing the treatment effect in a series of subgroups, and other statistical methods to assess heterogeneity of treatment effects estimated in subgroups play an important role for the provision of signals as to in assessing whether the overall treatment effect applies to the full trial population.
	

	81-82
	
	Regarding “biological plausibility”, is it possible to give a definition or discuss what kind of evidence may constitute “biological plausibility”?
	

	Lines 81-84
	
	Comment:  In addition to biological plausibility, statistical assessments and summaries must be considered in evaluating the credibility of a (potential) subgroup finding.

Proposed change (if any): “Multiple analyses and data presentations may be required to properly inform an assessment of credibility, including statistical summaries of strength of evidence, likelihoods of false positive findings, etc.”
	

	Line 82
	
	Comment: The “replication of evidence” appears to be dependent on whether the findings were observed in other clinical trials of the same experimental agent, or in clinical trials of experimental agents (or marketed products) within the same or similar drug class.  This should be mentioned in bullet #5.
	

	 Line 88
	
	Comment: Append trailing sentence

Proposed change (if any): However, they may suggest potential areas for further confirmatory research.
	

	97-98
	
	Comment: While evidence of therapeutic efficacy is typically generated via  Phase III clinical trials, in some cases Phase II trials may also provide sufficient evidence of effectiveness.

Proposed change (if any): Please replace “in particular” with “in general” or “e.g.”, or remove “Phase III” such that it only reads “confirmatory clinical trials”.
	

	105
	
	Comment: “relevant subgroup”: It is assumed that for the identification of a “relevant” subgroup, key criteria are those listed in section 4.4 (e.g. biological plausibility) of the draft guidance and/or would be subject of Scientific Advice / Protocol Assistance. 

Proposed change (if any): Please clarify.
	

	104-106
	
	Comment:

If a submission is based on multiple trials, is showing consistent treatment effects within one trial sufficient?
Would it be more sensible to undertake subgroup analyses on the pooled data from the confirmatory trials used in the submission

Proposed change (if any):

Evidence is considered to be more robust if treatment effects across the trials in the application, as well as in relevant subgroups within one confirmatory trial(s) (internal consistency), are  consistent and substantiate the claim to be made for the experimental treatment
	

	Lines 122-124
	
	Comment: It would help to express here the specific limitations/problems in interpreting the subgroup analyses. e.g., multiplicity, small sample sizes, non-randomized comparisons etc.

Proposed change: “…with caution because of the multiplicity issues, insufficient sample sizes within subgroups and their impact on estimates and confidence intervals. Compounding the problem…” 
	

	130-131
	
	Comment: Results should have some pharmacological plausibility; results that are only extreme compared to all other subgroups, and without a pharmacological plausibility, should not be used for regulatory decision making.

Proposed change (if any): Change to “pharmacologically plausible, and in some cases extreme”
	

	Line 135
	
	Comment: Modify text

Proposed change (if any): analysis, inference and reporting.  However, the role of these subgroup analyses in decision-making is
	

	Lines 141-143
	
	Comment:  

Although the document does not reportedly ‘dictate’ practical solutions in terms of statistical methodology,  the guideline (e.g. lines 264-265, 526-530) refers to either guidelines that do, or methods that have been suggested to be used. 

Please clarify whether the recommendation is to follow ICH E9 and to produce analyses with interaction terms as an initial step and whether these methods are considered as recommended by this guideline.
	

	Lines 144 to 151 
	
	Comment: It is unclear what the difference is between exploratory investigations of subgroups compared with confirmatory testing strategy as mentioned in this section. It is also unclear why the following sentence was included in this guideline ‘Recommendations regarding pre-planned approaches for decision making in a confirmatory testing strategy based on subgroups are not discussed here.’
	

	Lines 157-159
	
	Comment: Text does not reference the “overall” safety in the clinical trial population.  This should be assessed prior to determining whether conclusions apply consistently across subgroups of the clinical trial population.

Proposed change (if any):  Refer to safety and/or benefit-risk in this scenario
	

	Lines 157-165
	
	Comment: Identification of subgroups that may not benefit from a given treatment is important as it will lessen the chance of receiving inefficacious treatment. Authors should consider addressing this issue.

Some word of caution should be included against subgrouping patients extensively.  

Proposed change (if any):  Consider adding a 4th scenario as noted above
	

	Lines 157 - 165
	
	Comment: Another possible scenario (scenario 4) would be for individual confirmatory studies with different outcomes, where subgroup analysis might be used to explain differences.
	

	Lines 160-162
	
	Comment: One potential interpretation of therapeutic efficacy which is “borderline or unconvincing” is that the overall efficacy is not considered medically/clinically important.  Has the clinical trial achieved its primary endpoint and, if so, has a change in treatment strategy occurred since the inception of the clinical trial making the primary efficacy endpoint obsolete or irrelevant?  

Proposed change (if any): This may need to be further clarified given the “…clinical data presented are overall statistically persuasive”.
	

	Line 163
	
	Comment: Modify text

Proposed change (if any): Scenario 3: The clinical data presented fail to establish statistically persuasive evidence of therapeutic efficacy and safety in the clinical trial population but there is
	

	Between line 165 & 166
	
	Comment: For completeness, propose that section 3 should be included in the scope.
Proposed change (if any): Section 3 presents the legal basis and relevant guidelines concerning investigation of subgroups in confirmatory clinical trials.
	

	Line 166 
	
	Proposed change: Change “underlining” to “underlying”?
	

	173-174
	
	Comment: Criteria for inclusion of information in subgroups in Section 5.1. of the SmPC: In addition to the criteria described in section 6 of the draft guideline (reliability, usefulness to prescribers), it would be helpful to make reference to the SmPC guideline which provides some additional guidance.

Proposed change (if any): Please add reference to the EC SmPC guideline.
	

	188-223 (Section 4.1)
	
	Comment: Definition of a subgroup. The draft guideline has stated the “subgroup” and “heterogeneity” can be identified based on intrinsic and extrinsic factors under ICH E5. However, the guidance may also want to further discuss the ranking of importance for those intrinsic and extrinsic factors. Should clinical study on certain disease always consider certain factors with high priority? For instance, in breast cancer heterogeneity, surrogate markers including BRCA-1 and -2 may be more important than demographic parameters. Meanwhile, in liver cancer heterogeneity, demographic parameters may be more important than any surrogate markers. Moreover, is there ethical issue related to the investigation of subgroups in confirmatory trials?
Proposed change (if any): Please add a clarification statement.
	

	197-200
	
	Comment: It is evident that post-baseline covariates are not useful to draw conclusions on sub populations in which it is appropriate to initiate treatment. However, there may be situations in which post-baseline covariates can be useful, e.g. to identify sub populations in which treatment modifications could be appropriate. Therefore the potential value of post –baseline covariates for defining subgroups should be mentioned.

Proposed change (if any): Please add a clarification statement noting the potential value of post-baseline covariates for defining subgroups.
	

	201-208
	
	Comment:

The expected size of subgroups should also be considered in the definition of subgroups. To what extent is the comparison of two subgroups relevant when one of them is disproportionally larger than the other subgroup? 
Proposed change: refer to expected size of subgroups
	

	204-206


	
	In case of doubt in defining cut-off points or defining regions (pooling of countries), the applicant is advised to discuss upfront with authorities. 

Proposed changed:  refer to discussion with regulatory authorities in defining cut-off points where appropriate
	

	Lines 209-215 & Line 296
	
	Comment: Line 296 mentions the potential non-independence of sub-groups and lines 209-215 on combined subgroups.  However, more discussion regarding non-independence and confounding of subgroups would be helpful.  Regional effects are discussed, and it is not unusual that different regions may, for instance, recruit younger patients or more recently diagnosed and response may be related to these factors as well as region.
Proposed change:  discuss non-independence and confounding in subgroups
	

	215-217
	
	Comment: It is stated: “Another type of investigation is to categorise patients according  to a ‘risk score’ …”

Proposed change (if any): Additional information what is considered an adequate “risk score” could be helpful. 
	

	220
	
	Comment: “For factors where categorisation depends on a biological measure there is a risk of misclassification, in particular due to measurement or diagnostic error”. 
Proposed change (if any): It would be helpful to provide an example with regard to which measure are referred to (e.g. biomarker?)
	

	Lines 220-223
	
	Comment: Identifying the influence of risk of misclassification seems out of scope for this document. This seems be more relevant to assess appropriateness of the diagnostics. We suggest the focus should be more on the impact of misclassification on the results (benefit/risk of treating the patients).
Proposed change: Information will be needed to quantify the risk of misclassification of patients and the impact on the results.
	

	Lines 232-233

See also Lines 330-331
	
	Comment: The text refers to a need for the estimated overall effect to be “broadly applicable.”  The true issue of concern is not (or should not be) whether there is heterogeneity of effect but whether the effect in each of the subpopulations is sufficient for the conclusion of efficacy and adequate benefit-risk for the proposed indication.

Note: Lines 336-337 support the proposed change, however the document largely focuses on assessing heterogeneity alone.

Proposed change (if any): The more heterogeneous the study population, the greater the importance of subgroup analyses to check that the estimated overall effect is broadly applicable support assessment of risk-benefit across the breadth of the proposed indication.  
Note: Lines 336-337 support the proposed change, however the document largely focuses on assessing heterogeneity alone.
	

	251
	
	Comment: The sentence “This will not always hold” probably relates to the hypothesis mentioned before. 

Proposed change (if any): Add the word hypothesis: This hypothesis will not always hold.
	

	258-260
	
	“This type of selection will on average be associated with artificially extreme and potentially unreliable estimates of subgroup effects that would be, however, detected during the further drug development programme.”

In exploratory trials, where subgroups have been pre-specified and there exist clinically and/or biological reasons why a subgroup(s) could result in a more favourable benefit-risk (e.g. biomarkers); this helps to inform the drug development programme.  

Proposed change: “This type of selection without justification for its credibility will on average be associated …”
	

	261-262
	
	Comment: The guideline does not address the potential for missing data to confound the assessment of treatment interactions, particularly in subgroups of low to moderate sample size.  In some therapy areas, it is commonplace for missing data due to administrative dropout or loss-to-follow-up to be classified as treatment failure in the primary analysis; however, the impact of such imputations may be more pronounced when made within smaller subgroups compared to the overall population analysis and may result in chance findings of heterogeneity.  

Proposed change (if any): We would suggest to mention that interrogation of heterogeneity should include an assessment of the impact of missing data, including sensitivity analyses using alternative methods to address missing data, if appropriate.
	

	Section 4.2
	
	Comment: It would be helpful to have a clearer description of more of the problems in the exploration of subgroups, e.g. Small sample sizes, wide confidence intervals and their limitations 
	

	Lines 264-265
	
	Comment: We suggest that more of ICH E9 is quoted, stating that interaction tests in general, should be used and that results from interaction tests should be interpreted cautiously.
	

	Lines 264-265
	
	Comment: There is a potential power issue when testing the interaction. The interaction may not be statistically significant due to small sample size in a subgroup and therefore cannot be used to conclude lack of a subgroup signal.
	

	264-265
	
	Comment: “Analyses of subgroups should proceed first through the addition of interaction terms to the statistical model in question” is standard for clinical analyses, but when looking for genetic/genomic predictor of drug response, this may not be an optimal testing strategy. For example, if a genetic/genomic marker is strongly associated with response in both the investigational drug arm and the comparator arm, then testing for interaction will fail to detect it.

Proposed change (if any): In exploratory pharmacogenetic or pharmacogenomic analyses, testing for the genetic main effect in addition to testing for interaction terms may be considered
	

	Lines 266-268 
	
	Comment: We suggest that the authors clarify that if a continuous variable has been dichotomised to stratify the randomisation, the dichotomized form should be used.
	

	268-269
	
	After evaluation of continuous factors with an initial covariate interaction tests, it may also be quite helpful to consider graphical methods specific to continuous covariates or methods of such as “STEPP” (Lazar, “Evaluation of Treatment-Effect Heterogeneity Using Biomarkers Measured on a Continuous Scale:  Subpopulation Treatment Effect Pattern Plot”, Journal of  Clinical Oncology, 28:4539-4544 may also be very helpful. 
Suggest adding “Graphical presentation of the treatment effect vs. the continuous subgroup variable may be used to explore the treatment effect pattern”. 
	

	Line 274 
	
	Comment: It will help the reader to refer to section 6.1 on how to define signal for heterogeneity. 
	

	Lines 274-277
	
	Comment: Modify text

Proposed change:  Subsequent investigations may include, but should not be limited to, the categorising or collapsing of factors.
	

	Line 277
	
	Comment: Modify text

Proposed change (if any): presented relate to criteria that might ultimately be used in product labelling or clinical decision-making.
	

	278-279
	
	Categorizations of continuous covariates: 

The necessary investigations (including sensitivity analyses for cut points) should have taken place before phase III confirmatory trials.

It is stated in the guideline (line 278-279) that analysis for categorising a continuous covariate should be routinely performed. The justification for such a general request has not been provided. From a statistical-methodological viewpoint, routinely categorising covariate seems to be an unreasonable request.

Proposed change:  Suggest to clearly specifying in the guideline that the investigations of continuous covariate for subgroup should take place before phase III trials, if possible.
	

	Lines 280-282
	
	Comment: Modify text

Proposed change (if any): reporting of a p-value from a test for interaction cannot be considered adequate. It is recommended to add estimates and corresponding confidence intervals for each subgroup included in the evaluation of a potential treatment-by-covariate interaction, and graphical representations may prove particularly useful in more complicated settings. These additional statistics and data presentations can
	

	280-286
	
	There is no mention of quantitative and qualitative interactions.  Suggest mentioning this and to define the terminology in the glossary.
	

	287-299
	
	Comment:

It is not clear whether interaction test or confidence intervals (line 290) should be corrected for multiple testing
	

	290
	
	Comment: It is unclear what the phrase “in the context of baseline values” means.

Proposed change (if any): Please add some explanatory statement or delete “in the context of baseline values”.
	

	290-291
	
	Comment: 

What if there are several categories and one is picked for a subpopulation analysis? Does it mean the complement is pooled?
	

	291-295
	
	Comment:

For dichotomous and categorical marker a recommendation for graphical presentation is given (forest plots). For continuous markers this is not done.

 Proposed change (if any):

For continuous variables, plots should be presented to characterise how the estimated effect of treatment changes over the range of the factor. Examples of such plots might be graphs based on fractional polynomials or a STEPP approach.
	

	294-297
	
	Existing text: “When interpreting Forest plots it is tempting to find reassurance in directional consistence of estimated effects. The reviewer is cautioned that the subgroup presentations are not independent and do not provide mutually exclusive confirmation of findings.”

Proposed change: Requires clarification.

Rationale: Subgroup analyses said to not be independent and not providing mutually exclusive confirmation of findings. The subgroup findings based on levels of a single factor are in fact independent. They are not independent of the overall analysis findings based on the whole dataset or on subsets defined by other factors. This should be clarified.
	

	Line 295
	
	Comment: Modify text

Proposed change (if any): plots it is tempting to find reassurance in directional consistency of estimated effects.  The reviewer is
	

	Lines 297-299
	
	Comment: The last sentence of this paragraph should refer to “numerically” larger (better) or smaller (worse) effects as a statistically significant interaction effect does not guarantee statistically significant between-group differences will be observed within two or more subgroups of clinical interest.  The example provided is in the case of 2 subgroups and this should be stated.
	

	298
	
	Should read “…will by necessity be worse than…”
	

	300-314
	
	The message here is not clear. If interaction exists in one scale and not another, should we worry? Also such difference might be expected because the effect could be additive or multiplicative. The directional change of treatment effect may be more important. Suggest discussing qualitative vs. quantitative interaction here. 
Propose to add “The different scales used will impact the magnitude of the treatment effects across subgroups and thus the quantitative interaction test. Quantitative interaction may represent natural variability in the outcome variable and need to be contrasted with extreme cases involving qualitative interaction. The qualitative interaction test can be performed to detect whether the direction of the true treatment effects varies across subgroups [Demitrienko, et al 2005]”
	

	300-316
	
	Comment: : Even if the corresponding section does not really go into detail of specific methods it could be useful to mention Poisson regression models in the text.

Proposed change (if any): See above.
	

	300-316
	
	Comment: This statement might need to be rephrased. We agree that it is important to interpret the interaction having the scale in mind. However, the conclusions about logistic and Cox regression need revision. The parameter estimates are log(odds ratio) and have an additive effect on the log-Odds.  The odds ratio (and it is confidence interval boundaries) is just a transformation with the exponential function of the log(odds ratio) (and it is confidence interval boundaries) leading to a relative effect. Thus, the magnitude of the interaction effect might be different but the resulting p-value would be the same.   

In addition, the magnitude of the interaction effect treatment*covariate has to be interpreted in relation to the effects of the main effects in the model (treatment and covariate), and this is independent from the scale. Only if the interaction effect is greater than the main effects it can be considered as strong. This aspect is missing in this section.
	

	304-307
	
	Comment: Heterogeneity is indeed related to scale but it is incorrect to state that it is more realistic to expect homogeneity of treatment effect on the relative scale

Proposed change (if any): change to “it may be realistic to expect homogeneity of treatment effect on the relative scale”.
	

	311-314
	
	Existing text: “It is recommended that the exploration of interactions and effects in subgroups proceeds first on the scale on which the endpoint is commonly analysed, with supplementary analyses presented on the complementary scale for those covariates or subgroups that become important for the risk-benefit decision.”

Proposed change: Please clarify according to the below-stated comment.

Rationale: Initial analysis on the commonly used scale is advocated followed by analysis on absolute scale for those covariates/subgroups that become relevant for benefit-risk decision making. Rather than promoting analyses on different scales which carries some statistical problems (often if model assumptions are satisfied on one scale they will not also be satisfied on another scale), analyses should be done on the statistically appropriate scale: if the absolute scale is good then subgroup analyses may proceed exploring for treatment*factor interactions; if relative scale is natural then it becomes important to identify prognostic variables, i.e. variables that predict outcome regardless of treatment. Variables that predict worse outcome would then predict larger benefit if the treatment effect is constant on a relative scale and would be candidates for subgroup identification. Hence, the method of subgroup identification should depend on the natural scale of the treatment effect considering the statistical model assumptions. The solution is not to analyse the same data on difference scales which would typically lead to problems with the assumptions in the statistical model on at least one of the scales.
	

	Lines 317-319
	
	Proposed change: Point estimates derived from exploratory subgroup analyses should be interpreted with caution.  CIs should also be considered.
	

	317-322, and section 6.1, the discussion of “consistency”
	
	More emphasis on false negatives in subgroup analyses is suggested with discussion on issues.  The document clearly describes issues that can lead to false positives, and does describe the situation where lack of an interaction does not confirm similarity.  However, more emphasis on false negatives should be taken.  The section on consistency has discussion based on signal detection, but no discussion on potential true effects that are being missed.  This is just as big a concern from a harm versus benefit point of view, especially from the point of view of identifying harms.

Proposed change (if any):  Add more discussion on recognition of the lack of power of subgroups
	

	Line 319
	
	Comment: Modify text

Proposed change (if any): extreme effects, which introduces a form of selection bias.  Some methods have been proposed in the
	

	Lines 319 - 321
	
	Comment: Please include in this guideline a list of number of most important references for the methods that have been proposed to reduce the problem.
	

	Line 320
	
	Comment: Some references to shrinkage estimators could be beneficial to the reader.
	

	323-328
	
	Comment: 

We agree with this paragraph, but does it extend to simultaneous confidence intervals for multiple interactions, too?
	

	326
	
	Comment: It may be helpful to clarify this statement. Exploratory pharmacogenetic or pharmacogenomic analyses may investigate millions of data points. The genomics scientific community have reached consensus that multiple testing adjustments represent best practice

Proposed change (if any): . add ’However, multiple testing adjustments are recommended in exploratory pharmacogenetic or pharmacogenomic analyses due to the strong potential for false positive associations.’
	

	Line 331/411 
	
	Comment: it is likely that treatment effects will not be “the same”
Proposed change: “the same” to “consistent” or ‘similar’
	

	Lines 333-334
	
	Comment: Modify text

Proposed change (if any): In case the treatment effect in relevant subgroups of the patient population is different, separate benefit/risk assessments may be required for each of the subgroups.  While it is important to understand, how certain patient
	

	Lines 334-337
	
	Proposed change: While it is important to understand how certain patient characteristics impact the overall treatment effect and to assess heterogeneity, it is in the end the benefit/risk assessment for some subgroups that is needed to describe the efficacy of a drug appropriately consideration of the benefit/risk for some subgroups may be needed to describe the efficacy of a drug appropriately.
	

	Line 337
	
	Comment: Modify text

Proposed change (if any): that is needed to describe the safety and efficacy of a drug appropriately.
	

	Line 338 (Section 4.4)

	
	Comment: Impact of subgroup investigation on risk (safety) assessment. The guidance has provided thorough scenarios for assessing the efficacy for subgroups. It may be of importance to discuss or state whether there is impact on risk (safety) assessment associated with subgroup investigation. 
	

	339
	
	Existing text: “Whilst the observed clinical trial data are important, the utility is influenced by many factors, not least 

the size of the trial and the relative prevalence of the subset of interest in the trial population.”

Proposed change: Requires clarification.

Rationale: Please clarify the meaning of “utility” in this sentence.
	

	Lines 347-350
	
	Comment: Sentence does not reference the “overall” safety in the clinical trial population.  This should be assessed prior to determining whether conclusions apply consistently across subgroups of the clinical trial population.
	

	Lines 158 &348 Line
	
	Comment: The use of the word “globally” could imply regional vs. global and thus is confusing.
Proposed change: with therapeutic efficacy demonstrated globally in the overall trial population
	

	Lines 359-360
	
	Comment: This appears to refer to “credibility” which is defined in section 6.2. Why not introduce the concept or use the term here?
	

	Lines 359-360
	
	Comment: The “replication of evidence” appears to be dependent on whether the findings were observed in other clinical trials of the same experimental agent, or in clinical trials of experimental agents (or marketed products) within the same or similar drug class.  This should be mentioned in bullet c.
	

	361-416
	
	Comment:

Further discussion concerning the comparison between subgroup effect and complement effect is needed. An a priori discussion concerning the expectation for both would be needed. Usually no or a minor effect in the complement would be a reasonable assumption. If there is a strong effect in the subgroup and a strong effect in the opposite direction in the complement both findings need explanation. Thus, a missing explanation for the complement finding might dilute the credibility of the potentially strong subgroup finding (in relation to line 297-299). This aspect is especially important if there is only a single pivotal trial (compare comment to 684-686).
	

	363-373
	
	Comment: : Please consider the inclusion of propensity score matching for subgroup categorisation.
	

	Line 374
	
	Comment: Modify text

Proposed change (if any): Assessors should expect to find discussion in the trial protocol or analysis plan of the expected degree of heterogeneity
	

	375
	
	Comment: Use of the term “prognostic for response” is in contrast to the definition given in line 363 -365

Proposed change (if any): Please specify.
	

	374-376
	
	Suggest that the guidance clarifies if the discussion of expected heterogeneity should be quantitative (with numbers) or a more clinical discussion.
	

	Line 377
	
	Comment: Modify text – Increased knowledge may not be limited to that from the confirmatory clinical trials.

Proposed change (if any): knowledge of the treatment will increase as the confirmatory trials are conducted and additional information becomes available and hence, not all
	

	384-387
	
	Comment: Line 384: “factors that define a target population” appears unclear, because this can apply to many factors, for example all inclusion/exclusion criteria.

Line 386-387: Especially in the context of clarity what is a factor defining a target population it seems to be a hard requirement that “in this case separate trials should be usually conducted”. This is especially true, if the effects go clearly in the same directions for all subgroups. In our opinion, one could also conduct a single trial and foresee the respective subgroup analysis in a confirmatory sense, if needed.

As an example, in cardiovascular studies there is often heterogeneity between males and females. Does this mean that studies in such indications should not include both males and females but only separate studies should be conducted?

Proposed change (if any): Please explain what is meant by factors defining target populations or give examples. Please add the possibility of conducting one trial with planned subgroup analyses.
	

	Line 386
	
	Comment: Separate trials should not be necessary if the trial is designed appropriately to control the type I error.  We recommend this text is modified.
Proposed change: The plan should be appropriately put in place to control the type 1 error.
	

	Lines 386-387
	
	Comment: Should separate trials be planned if an appropriate statistical adjustment can be made for a factor demonstrating heterogeneous response to treatment across different levels of the factor?

Proposed change (if any): For a particular factor there is strong reason to expect a heterogeneous response to treatment across the different levels of a factor.  In this case separate trials should usually be planned. it is relevant to consider design and analysis strategies to enable assessment of subpopulation effects.
	

	386-404
	
	Comment: : We suggest adding text emphasizing the role of subgroup analyses - i.e. they are not used to look at heterogeneity of the response variable but to look at heterogeneity of treatment effect as worded on lines 334-337

Proposed change (if any): See above.
	

	Lines 388
	
	Comment: Guidance should give examples to make it clear to the sponsors what can be considered "external evidence". For example, if a subgroup effect is observed in a phase 2 exploratory study, can this be sufficiently considered as "external evidence" such that "a formal proof of efficacy" is not required (see line 397).
	

	Lines 389-390
	
	Comment: This would appear to include enrichment trials, which could be used to enrol both biomarker positive and biomarker negative patients.  Potential use of enrichment designs should either be addressed within this document or reference provided to a more appropriate document.

Proposed change (if any):
	

	Lines 397 - 399
	
	Comment: This should include particular factors with some biological plausibility or external evidence that can be credible through one single perspective study.
	

	397-402
	
	Designing a trial that has reasonable precision for the treatment effect within a set of subgroups is, in many cases, impractical and will lead to very inefficient trials. Suggest acknowledging that in the text.
Suggest revising to: “… risk-benefit in a small number of important subgroups.”
	

	403-404
	
	Comment: 

Succinct guidance is advisable regarding necessary actions. E.g. Is a subpopulation analysis not required for such a factor? Do such factors still have to be listed? How to find them?
	

	Lines 407-416
	
	Comment: Stratification on the most important prognostic and predictive factors should be strongly encouraged instead of just "considered" as indicated in lines 408-409. Without treatment balance within the subgroup, the subgroup inference could be questioned.
	

	414
	
	Comment: Recommendation to discuss at the planning stage with “investigators” should be broader, such as e.g. “clinical experts”. Often such experts are not acting as investigators in a particular trial.

Proposed change (if any): Replace “investigators” with “clinical experts”
	

	415
	
	Existing text: “This discussion should impact on the assessment strategy and evaluation of subgroup findings.”

Proposed change: “This discussion should impact on the assessment strategy strategy for analysis and evaluation of subgroup findings.”

Rationale: Suggest changing to “strategy for analysis” equal to line 436, for consistency.
	

	Line 418-424
	
	Comment: Since all subgroup analyses are exploratory, the difference between the investigation of key subgroups (prospectively defined) and “truly exploratory analyses” (prospectively defined or identified at post-hoc analysis) is not clear.   We recommend that the analysis should include factors used in stratification of the randomisation and on any other key subgroups only.  Analysis of the spectrum of demographic and clinical characteristics covered by definition 3 should not be necessary and is likely to lead to misleading results due to the number of analyses.
	

	418-424
	
	Suggest adding a figure to present the priorities in analyses.
	

	Lines 425-427
	
	Comment: The a priori discussion of the importance of subgroups will not necessarily reduce the risk of erroneous conclusions without proper planning, inference, and reporting of results from the corresponding subgroup analyses.

Proposed change:  modify to ‘…may minimise the a posteriori…’
	

	Line 427
	
	Comment: Modify text

Proposed change (if any): risk for erroneous conclusions about efficacy in subsets of the population.  Assuming there are no unexpected or untoward findings, this should
	

	Line 429
	
	Comment: Modify text

Proposed change (if any): specified strategy.  It must be recognised however that this could lead to a potential disincentive for the
	

	Lines 433-435
	
	Comment: More discussion should be provided.  For example, should these topics be addressed during Phase II drug development?  If the assessor identifies a subset of the subgroups the MAA had planned for analysis, this also could result in a potential disincentive to conduct the additional subgroup analyses that had been identified by the MAA.
	

	433-435
	
	Comment:

This seems very challenging to implement. Would this require Scientific Advice for every program? 
	

	Lines 433-442
	
	Comment: 

In general it is challenging to avoid situations in which reviewers – influenced by the observed data – rationalize that an observed finding considered a-priori implausible by the sponsor should have been plausible a-priori, after all. Suggestions on how to minimize such situations further would be welcome (beyond the appropriate warnings in this respect in the draft guidance) E.g. it might be a good practice for health authority reviewers to specify a-priori expectations prior to starting a review.
	

	433-442
	
	Existing text: “Hypotheses for heterogeneity of response might emerge as scientific knowledge about the drug or drug class accumulates.”

Proposed change: “Hypotheses for heterogeneity of response might emerge as scientific knowledge about the drug, or drug class, disease and/or target patient population accumulates.”

Rationale: Scientific knowledge evolved during the clinical trial phase may not only relate to the drug or drug class but also the target patient population itself.
	

	Lines 434-435 
	
	Comment: We agree that key subgroups will be discussed at the planning stage and the strategy for assessing them described in the protocol.  New information can become available during the trial and can be pre-specified in the SAP and are therefore not “post-hoc”.  We recommend that this is clarified in the text.
	

	438-442

456-475
	
	Subgroups should be pre-specified whenever possible, and this section makes this adequately clear.  The nature of the pre-specification is important - - one presumes this is pre-specification before breaking the blind, not pre-specification before collecting any study data.  For example, one may use the ongoing blinded study data to observe regions that have different study disposition outcomes than other regions and use this to inform the pre-specification of key subgroups, as described in Chen, “An adaptive strategy for assessing regional consistency in multiregional clinical trials”, Chen, J, Clinical Trials, 2012 9:330-339
Propose to change “Whilst considerations of plausibility are usually more convincing when made in advance of before unblinding the trial, so that they are not influenced by knowledge of unblinded trial data, …”
	

	442
	
	For reasons listed in the previous comment, suggest adding the following to the end of this paragraph, “Where there is emerging new scientific knowledge the analysis strategy and analysis plan should be updated before unblinding the trial (ref ICH E9)”
	

	Lines 443-445 
	
	Comment: Increase in sample size alone would not guarantee sufficient patients at each level of the factor in each treatment arm.  Increases in the sample size in certain subgroups may result in the overall population no longer representing the natural epidemiology of the disease. Please provide guidance on the acceptability of increasing the number of patients in certain subgroups to allow more informed subgroup analyses even if then the primary analysis may no longer reflect the natural distribution in the population
	

	443-446
	
	Existing text: “In general studies are planned for a certain primary endpoint in the full population. In case heterogeneity of the patient population is foreseen at the planning stage increases of the total sample size of the trial may be justified in order to allow the assessment of the consistency of the treatment effect in relevant subgroups.”

Proposed change: Please clarify according to the below-stated comment.

Rationale: It is argued that trial size may be increased to allow for better assessment of consistency of effect in subgroups. This issue may be better left for an integrated analysis across confirmatory studies where consistency between studies regarding a particular subgroup finding can be assessed.
	

	Lines 443-446
	
	Comment: The use of the phrase “allow the assessment” should be better described.  This appears to reflect an adjustment to the overall sample size allowing for proper statistical evaluation, defined through appropriate measures of alpha, beta, and delta, within the relevant subgroup(s).
	

	Lines 446-447
	
	Comment: Additional guidance is needed on how to refine the full population. Also, would there be a concern that the overall treatment effect estimate from the refined full population may not represent the effect in real world?
	

	Line 449
	
	Comment: Modify text

Proposed change (if any): In summary, pre-planning helps to reduce the risk that potentially unnecessary subgroup analyses are requested and performed,
	

	Line 454
	
	Comment: How is “observation” defined?  Is this limited to the “data at hand” or suggestive of additional study?
	

	460
	
	Replace “randomisation model” with “randomisation strategy”.
	

	Lines 472-475 
	
	Comment: It is not clear whether the increase in the sample size is supposed to relate to the sample size at the planning stage. We recommend that this text is made clearer. 
Proposed change: “may justify an increase in sample size at the planning stage to investigate..”
	

	Lines 477-478 and 483-485, and lines 65, 279, 358, 374, and 614.
	
	Comment: The Guidance document multiple times proposes that discussion of subgroups and potential factors associated with heterogeneity of response should be provided in the protocol.  However, this discussion is best left to the Statistical Analysis Plan (SAP) for several reasons.  (At a minimum, flexibility for sponsors to provide the information in the SAP rather than the protocol should be given and explicitly stated in the Guidance.)  First, the discussion of potential factors associated with heterogeneity could bias responses from investigators on subjective endpoints.  This would not be the case if discussion is in the SAP, since the SAP is not generally provided to investigators.  Second, information regarding potential subgroups or subgroup factors is subject to evolve during the course of clinical trials.  The SAP may be updated in a straight-forward fashion to reflect this evolution of information.  

Proposed change (if any):  Lines 483-485:  As described above, the Statistical Analysis Plan trial documents should also discuss, identify and prioritise some key factors and subgroups for exploratory analysis…  Throughout the document: change “protocol” to “protocol or Statistical Analysis Plan”.
	

	Line 478
	
	Comment: The SAP may be finalized before the commencing of the study but it may be updated prior to unblinding.  The guideline should be clear that as long as the SAP is finalized prior to the analysis, it is considered to be prospective analysis.
Proposed change: Statistical approaches relating to conduct and analysis are pre-specified in the protocol and in the Statistical Analysis Plan and updated through formal amendments during the course of the trial.  As long as the SAP is finalized prior to unblinding, it is considered to be prospective analysis.  
	

	Lines 490-495
	
	Comment: The message is not clear how the agency wants to view observations from “routine” subgroup analysis that may be required by other regulatory authorities (e.g., age, gender, race) as these may not represent either stratification factors or exploratory analyses (given their pre-specification in the protocol or analysis plan).
	

	Line 491
	
	Comment: Modify text – FAS has not been defined

Proposed change (if any): switched from the Full Analysis Set to a subgroup.  Concluding that a subgroup has been pre-specified should be
	


Existing text: “(…) though it has at least been recognised a priori that these are of some importance and balance of randomisation is addressed.”

	Proposed change: “(…) though it has at least been recognised a priori that these are of some importance if biologically plausible and balance of randomisation is addressed.”

Rationale: Scientific knowledge evolved during the clinical trial phase may impact the assessment of exploratory subgroup analysis. Although such subgroups can be pre-specified in the statistical analysis through formal amendments, they usually cannot be included in the test hierarchy or classified by stratification factors.
	

	Consistency, section 6.1
	
	Comment: More recommendations on how to address consistency should be made.  Emphasis on statistics such as I-squared and the Q statistic (lines 526 and 527) should be balanced with alternative approaches.  The properties of many consistency measures and approaches have been studied and some more information in the guidance would benefit the readers.

Proposed change (if any):  Note that other appropriate statistical approaches should be considered and refer to methods of consistency and their properties as discussed in this paper:

Chen J, Quan H, Binkowitz B, Ouyang SP, Tanaka Y, Li G, Menjoge S and Ibia E. Assessing consistent treatment effect in a multi-regional clinical trial: a systematic review. Pharmaceutical Statistics 2010; 9: 242–253
	

	Consistency,

section 6.1
	
	If the sample sizes for some levels of a subgroup factor (e.g., race) are very small, does EMA have a position on pooling those levels (e.g., into an “other” category) versus excluding those levels from the subgroup analyses? A clarification on this point would be helpful.
	

	Line 504
	
	Comment: There may not be any known important risk factors.

Proposed change:  Baseline balance of any known important risk factors
	

	Lines 504-505
	
	Comment: Caution should be exercised in the interpretation of these findings, however, dependent on the size and nature of the imbalance.
	

	505
	
	Should such covariate adjustment be pre-specified at least for the list of covariates?

Propose to add “It is preferred that such adjusted analysis is pre-specified with a list of risk factors as covariates.” 
	

	Lines 515-516
	
	Comment: Modify text

Proposed change (if any): help to “flag” potential signals, but descriptive assessments and clinical and pharmacological considerations need to be combined to properly evaluate potential signals from a scientific perspective.
	

	531-533
	
	Existing text: “Visual inspection of a Forest plot that describes the results for multiple subgroup analyses can help, specifically where interrogation of subgroup analyses is to flag subsets of the trial population for further inspection and consideration (…).

Proposed change: Please clarify according to the below-stated comment.

Rationale: Visual inspection of Forest plots may be useful but the criteria for flagging will invariably be very subjective and uncertain. Both the number of factors and subgroups defined by their levels must be considered and the precisions expressed by the CIs on the plots do not take multiplicity into account. This is therefore done in an ad-hoc, not very transparent way.
	

	Lines 535-536
	
	Comment: Modify text

Proposed change (if any): available.  Visual inspection should consider the estimate and precision of the overall effect, the respective sample sizes, estimates and confidence intervals for the effect in each subgroup and the overall number of
	

	Line 538 to 539 (Section 6.1)
	
	Comment: The word ‘inspections’ is perhaps not right in this context.

Proposed change (if any): 

Further research into statistical methods to trigger evaluation of inspections into subgroups in of a confirmatory clinical trial is needed.”
	

	540-561
	
	The author seems to interchange the assessment of consistency and inconsistency. However, flagging, or assessing, for consistency is a different processes than flagging or assessing for inconsistency as noted on lines 508 and 509. The two types of assessment should not be used interchangeably. 
Suggest revising to: For these groups an assessment of consistency inconsistency may not be possible and the majority of assessment will be based on considerations relating to biological plausibility for a differential effect and other sources of evidence.” 
	

	547-551
	
	Existing text: “For subgroups where the effect can also be estimated with reasonable precision (such that the width of the relevant confidence interval is up to approximately 2x or 3x as wide as for the overall effect) a flag for inconsistency would be an estimated effect that is outside the span of the CI for the overall effect such that the confidence intervals for the subgroup and the overall effect are largely non-overlapping.”

Proposed change: Either delete or rephrase to say that this could be an example of a rule in a particular situation.

Rationale: It might not be wise to give specific limits for inconsistency flagging without context of number of factors and subgroups considered given that the CIs are not corrected for multiplicity.
	

	577-579
	
	Comment: Wording.

Proposed change (if any): “… greater weight to the overall assessment than the pattern of data …”
	

	Lines 588-590
	
	Comment: This guideline should further clarify the requirement of "two trials". There may not be a need for both trials to be phase 3 trials in some situations. Assuming a two trials situation that two trials are in parallel and the first relatively small trial can be finished early and the second trial defines the subgroup effect based on the results from the first trial during the middle of trial. Would this two-trial design be acceptable for the "two trials" requirement?
	

	Lines 599-602
	
	Comment: In this paragraph, it is described how the sponsors should not use the absence of pre-specification as an argument for lack of credibility and ignore results from a particular subgroup. We recommend rephrasing this.
Proposed change (if any): “it is important for sponsor to consider all adverse findings even in the absence of the pre-specification.”
	

	630-634
	
	Existing text: “(…) biological plausibility and the inconsistency is in the direction expected.”

Proposed change: Please clarify according to the below-stated comment.

Rationale: Biological plausibility may be a fragile concept, in particular if this is not defined a priori. Consequently an assessor may make post hoc assessments of biological plausibility subject to biases from knowing the results. This could lead to erroneous indication restrictions
	

	Line 632
	
	Comment: Consider deleting the use of “properly” as it has not been defined.

Proposed change (if any): trial in which the subgroup can be assessed, the precautionary principle dictates that
	

	637-640
	
	Comment: Accounting for clinical consideration is also important (as detailed in line 515), 

Proposed change (if any):Please add this in the text
	

	645 
	
	Comment: Section 6.4 list the preconditions for potential approval in case of scenario 2 in a more general sense. I

Proposed change (if any): It would be desirable to have more precise guidance.
	

	Line 650
	
	Comment: Modify text – One cannot “prove” efficacy.  However, there is high likelihood of demonstrating a clinically and statistically significant effect.

Proposed change (if any): Formal demonstration of safety and efficacy is of paramount importance for the development of new drugs.  However, drug
	

	Line 651
	
	Comment: Modify text

Proposed change (if any): development does not generally rely on information from only one confirmatory clinical trial and situations may exist where there is interest in
	

	Lines 655, 657, 660
	
	Comment: 

These lines refer to the ‘all-randomised population’. Is this deliberately different from the full analysis set? The rationale for a different population description is not clear and we suggest clarification of the guidance in this regard.
	

	Lines 655 & 667
	
	Comment: In number 1, line 655, it is stated the study is ‘statistically significant’. In line 667 it is said the program does ‘not provided persuasive evidence from statistical point of view’. These two opinions conflict to each other. Clarification are needed to avoid any confusion.
	

	Lines 660 – 696
	
	Comment: 

In the third scenario mentioned, the guidance on lines 663 to 696 might be overly stringent. In particular, there might be scenarios where efficacy has been clearly shown for the whole trial population, but it is unclear whether the benefit/risk ratio is positive for the whole population. If there is a subgroup with a particularly high need for treatment (e.g. at very high risk for the event studied thereby providing a much more favourable number-needed-to-treat for the same relative risk reduction), it would appear reasonable to license a medication only for such a subgroup, provided that the benefit/risk ratio is clearly favourable for this subgroup.

Proposed change (if any): 

Guidance on whether a scenario such as the one above should be dealt with as described in lines 663 to 696.
	

	663-665
	
	Comment:
1) the word “selection bias” is usually used in different contexts, and

2) what is described as selection bias is part of the problem of multiplicity (and not something in addition to multiplicity as suggested).

Proposed change (if any): “Here there exists not only the problems of multiplicity, but also of selection bias since the identification of a subgroup of interest…”
	

	Line 670
	
	Comment: Modify text

Proposed change (if any): principle irrespective of whether it is the MAH company or the regulator that is specifying additional…
	

	672
	
	What does external evidence mean in that context? 

Proposed change (if any): Please define the acceptable forms of external evidence, such as literature.
	

	Lines 677-678
	
	Comment: ”The estimated effect of treatment in the subgroup would usually be more pronounced in absolute terms (i.e., indicating a greater benefit) than in the all randomized population.” This may be better framed in terms of the balance of benefit-to-risk and/or with the ratio of the net benefit to variability.  In addition, should there be consideration to power subgroups apriori to assess benefit-risk?
	

	683
	
	What does “exceptionally strong” mean? Although this might be a case-by-case assessment, some criteria would be helpful.

Proposed change (if any): Please clarify.
	

	684-686
	
	Comment:

When there is no external replication internal replication might be important. For example, if several experimental arms are compared with a control in a confirmatory trial consistent subgroup findings over treatment comparisons could increase credibility.
Proposed change: refer to internal replication where no external replication available
	

	688-691
	
	Existing text: “If the factor of interest has not been used to stratify the randomisation, a close inspection of the baseline profiles of the subgroups identified between treatment groups, and eventually adjustment for differences, is needed.”

Proposed change: Please clarify according to the below-stated comment.

Rationale: Why the need for stratification of the randomization on the factor? This mainly secures the balance between treatment and stratification factor which has some efficiency implications for the overall stratified analysis. The results in a subgroup defined by a factor, not used for stratified randomization, are still valid since the allocation to treatment is statistically independent of the factor. A chance imbalance between treatments in the subgroup is only an issue of efficiency of the treatment comparison in the subgroup.
	

	689
	
	Comment: It should be emphasized that subpopulations should be based only on baseline factors, and that subpopulations based on post-randomization/treatment factors are biased.

Proposed change (if any): As described above.
	

	692
	
	Comment: Not quite sure what is meant with extrapolation of safety data. Clarification is needed . Wouldn’t a safety analysis of the subgroup be needed, is this what was being referred to?

Proposed change (if any): Please clarify
	

	Line 693
	
	Comment: While it may be appropriate to use the all-randomised population to evaluate uncertainties as they relate to therapeutic efficacy, it may be most appropriate to use the safety population to evaluate potential risks to the clinical trial population.
	

	Lines 694-696
	
	Comment: We recommend to modify the text to accommodate the emerging adaptive licensing regulation and regulation around existing conditional, exceptional circumstances approvals 
Proposed change (if any):”Although adaptive licensing might be possible in some circumstances, full licensure of the drug may not be possible,”
	

	706-710
	
	Existing text: “In this case there may be interest to try to rescue the trial in order to gain regulatory approval without conducting expensive and time-consuming additional studies, in particular for the clinical setting of high unmet medical need or situations where trials are usually of considerable size (like in cardiovascular diseases) careful assessment of the overall available evidence has to be performed and substantial limitations need to be identified before replication is requested.”

Proposed change: “In this case there may be interest to try to rescue the trial in order to gain regulatory approval without conducting expensive and time-consuming additional studies, in particular for the clinical setting of high unmet medical need, limitations in clinical feasibility in the particular subgroup (i.e., challenges in conducting prospective clinical studies in the identified subgroup) or situations where trials are usually of considerable size (like in cardiovascular diseases) careful assessment of the overall available evidence has to be performed and substantial limitations need to be identified before replication is requested.”

Rationale: Due to the medical environment, it may not be feasible to conduct prospective clinical studies in the identified subgroup although this patient population may still be of clinical relevant to treat with the drug. 
	

	713-717
	
	Could there be a possibility of granting a positive licensing decision with commitments to conduct post-authorisation efficacy studies (PAES)?  This could be discussed in this paragraph.  
	

	Annex 1/Annex 2 Box 1
	
	“1. Consider the extent of heterogeneity within the trial population and the ‘biological plausibility’ for the different effect of treatment in the subgroup.  This should be discussed in the protocol by the sponsor but external new data/knowledge may have come to light.”

As commented on Line 374, suggest revising to: “1. Consider the extent of heterogeneity within the trial population and the ‘biological plausibility’ for the different effect of treatment in the subgroup.  This should be discussed in the protocol and/or SAP by the sponsor but external new data/knowledge may have come to light.”
	

	Annex 2 Box 3b
	
	“3b. Is there clinically and statistically extreme evidence replication AND retrospective, compelling explanation for plausibility of different effects?”

 “Extreme” was not defined and thus is not clear. 

To clarify, suggest revising to: “3b. Is there clinically and statistically extreme unambiguous evidence replication AND retrospective, compelling explanation for plausibility of different effects?”
	


Please add more rows if needed.
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