
ESD comments on Draft ICH E20 Harmonised 
Guidelines on Adaptive Designs 

 

With the ICH E20 Draft Guidelines on Adaptive Designs currently open for 
comments, researchers in the Efficient Study Design theme at the MRC 
Biostatistics Unut are sharing their thoughts.  

The comments presented below are classified into three key areas: (1) General 
comments (endorsed by members of the MRC-NIHR TMRP Adaptive 
designs working group), (2) comments focused on Estimation after Adaptive 
Designs and (3) comments from the Randomisation Working Group.  

 

General Comments 

Opening comment: 

Clinical trials, at their core, are conducted for the benefit of the patients who participate 
and the wider patient population that will use the resulting treatments. Therefore, all 
elements of design and conduct must prioritize patient welfare and the delivery of high-
quality evidence that directly improves their care. It is concerning that the word 
"participant" is virtually absent from the document; we suggest adding explicit 
requirements to justify adaptive design elements using not only statistical 
considerations (like type I error control) but also participant-centric metrics, such as 
exposure to inferior treatment arms or the probability of trial success. 

Proposed changes (line 65-66): We suggest changing the text there to read: “The 
justification should include clinical, statistical and patient-welfare considerations”. 

Comment 1 (lines 78-83, Section 2): 

We agree that any proposed adaptive design requires a clear and compelling 
justification. However, we argue that this comparison to alternative designs should 
ensure a fair and equal standard of scrutiny. Specifically, the same level of rigorous 
justification for key design elements and assumptions should be required of all trials, 
even when a conventional, non-adaptive trial design is used for them. The existing 
guidance is well-structured and highlights that the choice of an adaptive design makes 
the rationale — to address residual uncertainty before a Phase III trial begins — explicit, 
thereby being upfront about that uncertainty. We believe this same level of candour and 
rigor should be applied to all trials. Non-adaptive trials should also be required to 
provide a justification for why an adaptive approach was not used, especially when 
significant residual uncertainty exists. This would ensure a consistent high standard for 
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all trial designs and promote a more honest and transparent approach to clinical 
research. 

Proposed changes: 

Add at the end of that paragraph a clarification that states “An equally clear and 
compelling justification is expected to apply to any design (including those with a non-
adaptive design) particularly where large residual uncertainty exists that may affect 
their operating characteristics (e.g., in expected recruitment rates or in expected event 
counts).” 

Comment 2 (lines 413-418, Section 4.2): 

Here and in other sections (see, e.g., lines 152-4, 363-366), the guidance states that 
strict adherence to the anticipated adaptation rule is not required, provided that 
statistical integrity, such as Type I error rate control, is maintained. We believe the 
rationale behind this stems from the desire to avoid interrupting recruitment while a 
decision is considered and to allow deviations from the anticipated timing of the interim 
analyses (lines 328-329), and, more importantly, from the need to collect sufficient 
information to support the overall benefit-risk assessment. This last point leaves a door 
open for substantial divergences between pre-specified and realised adaptations, as 
alluded to using the word "anticipated" in the adaptation rule and by the text in section 
6.2 that requires describing the adaptation as it actually happened (as opposed to as 
planned), along with a rationale for this. Consequently, whilst an adaptive design can be 
compellingly justified in its planning stage, its delivery could be very far from that 
justification. To prevent the advantages and 'raison d’être' of adaptive designs from 
being easily undermined during the course of the trial, we suggest that the preference 
for non-binding rules be more explicitly caveated. This clarification could be included as 
part of the general principles in the document. 

Proposed changes: 

In line 163 (section 3.2), we suggest editing the sentence to read "and outline factors 
that may lead to such deviations as well as the consequences of deviating on the 
choice of adaptive elements included". We also suggest the rationale for preferring non-
binding rules that appears in principle across the document be discussed more clearly 
as it is somehow missing why or when this would be acceptable or desirable. 
Additionally, we suggest that the potential impact of deviations from the anticipated 
adaptation rule should be evaluated through simulations, similar to the sensitivity 
analyses performed for non-binding futility rules to assess their effect on the type I error 
rate and power. For this we suggest that line 710 (bullet point 8) is modified as follows: 
“This should include a detailed discussion of the proposed adaptive design and its 
estimated operating characteristics under various scenarios. Such scenarios should 
include the impact of possible deviations from the planned rules.” 



Comment 3 (lines 553-555, Section 4.5): 

Ensuring timely available high-quality interim data is essential to the integrity and 
validity of any adaptive trial, not just those changing the allocation of participants. This 
remains true even for trials with a single adaptation or a limited number of interim 
analyses. The pressure on data teams and infrastructures — where most trials are non-
adaptive—to produce high-quality data at a different time scale than usual cannot be 
underestimated. This statement should be made in relation to general adaptive designs, 
perhaps in the special topics and considerations section. 

Proposed changes: 

Suggest adding this same line in the section 5.1 (and/or in the general principles for 
adaptive designs) and emphasise the importance of high quality timely interim data to 
deliver the benefits of the adaptive design. This should be part of the elements needed 
to deliver it. 

Comment 4 (lines 529-548, Section 4.5): 

In the presence of overall time trends any adaptive trial is at risk of bias and type I error 
rate inflation, not just those changing the allocation of participants. Furthermore, some 
non-adaptive trials could be at affected by a time trend (e.g. single arm trials). It is 
perhaps true that those using the latter adaptation may be at a higher risk, but the 
mention of time trends only in this section may be misleading as to the impact trends 
could have in other adaptive designs. This statement should be made in relation to 
general adaptive designs, perhaps in the special topics and considerations section. 

Proposed changes: 

Suggest adding a similar line to reflect the impact of time trends on operating 
characteristics in Section 5.1 (and/or in the general principles for adaptive designs). 

Comment 5 (general comment): 

It is surprising that missing data is not mentioned as a factor to consider when 
comparing adaptive designs. This could be a source of uncertainty and one that if 
affecting variables of adaptation can in turn affect the operating characteristics by 
which a particular design (adaptive or not) is chosen. At the very least, this topic should 
be mentioned as a factor to be considered as part of choosing and justifying an adaptive 
design. 

Proposed changes: 

Suggest adding a line mentioning the consideration of missing data affecting outcome 
data that would be used to trigger adaptations in the section 5.1 (and/or in the general 
principles for adaptive designs) and emphasise the importance of evaluating 



imputation methods not just at the end of the trial but at interim stages if needed and as 
part of the design proposed. 

Comment 6 (lines 634-635, Section 5.2): 

A key point of clarification is needed to prevent a potential misunderstanding within the 
guidance document. The current text could be read as somewhat equating group 
sequential designs (GSDs) with conventional, non-adaptive designs. This would be 
misleading as, by the very definition provided in the guidance, a GSD is an adaptive 
design where the sample size can be altered based on pre-planned stopping rules. The 
impression that GSDs are non-adaptive is unhelpful for two reasons. Firstly, it creates a 
contradictory and confusing message for users of the guidance. If a GSD is not 
considered an adaptive design, it undermines the very purpose of a guidance document 
on adaptive trials. Secondly, the use of “well-understood” echoes the draft version of 
the FDA guidance on adaptive designs, and this wording arguably created two ‘classes’ 
of adaptive designs that (unintentionally) penalised the use of those deemed as “less 
well-understood". We recommend a change to the wording here to ensure that GSDs are 
clearly positioned within the adaptive design framework, as their well-understood 
operating characteristics make them an excellent starting point for those new to 
adaptive methodologies. 

 

Estimation for Adaptive Designs  

We welcome the emphasis of the ICH E20 draft guidance on the reliable estimation of 
treatment effects and their associated uncertainty. As the guidance highlights, using 
standard approaches for estimation that do not account for the adaptive design used 
can lead to biased treatment effect estimates and confidence intervals with incorrect 
coverage (among other undesirable properties, see below). Reliable estimation for 
adaptive designs is essential for regulatory decision-making, benefit-risk assessment, 
and downstream evidence synthesis. 

There has been a growing body of methodological literature for adaptive designs 
showing how to construct adjusted point estimators that reduce or remove bias, and 
adjusted confidence intervals that achieve the desired coverage, as evidenced by our 
recent systematic methodological reviews [1, 2]. However, the uptake of these methods 
in practice has been comparatively slow. In our systematic review we found that very 
few adaptive trials have reported adjusted point estimates [3], and in our experience the 
uptake of adjusted confidence intervals is similarly low [4]. 

Our hope is that the ICH E20 guidance will encourage the appropriate use and reporting 
of adjusted point estimates and confidence intervals for adaptive designs. At the same 
time, barriers to increased uptake remain and need to continue to be addressed, 



including the lack of awareness of methods in the literature and availability of 
software/code. As well, in some contexts appropriate methods for adjusted estimation 
are yet to be developed. 

We now offer some general comments on ICH E20 around estimation for adaptive 
designs, with specific comments and suggested wording changes in the following 
section. 

Conditional versus unconditional estimation: 

An important distinction that is not explicitly mentioned in the ICH E20 guidance is 
whether estimation should take a conditional or unconditional perspective. As key 
examples, unconditional bias/coverage refers to bias/coverage averaged across all 
possible realizations of an adaptive trial. In contrast, conditional bias/coverage refers to 
the bias/coverage averaged over a particular subset of trial realizations (where this 
subset is defined by adaptation criteria being realised). 

An example of this conditional perspective appears (implicitly) in the ICH E20 guidance: 
“For example, selecting the treatment with the largest estimated effect from among 
several treatments at an interim analysis will, on average, lead to an overestimation of 
that treatment’s effect” (Lines 214-216, Section 3.4). Here, estimation is conditional on 
selection of the most promising treatment at an interim analysis, reflecting the interest 
in estimating the properties of the final selected treatment. 

Point estimators and confidence intervals that have good properties unconditionally 
may not retain these good properties conditionally [3, 4]. Similarly, adjusted point 
estimators and confidence intervals can give substantially different results depending 
on whether a conditional or unconditional perspective is taken. 

The choice of whether conditional or unconditional estimation is more appropriate will 
depend on the adaptive design, as well as trial aims and context. There has been debate 
in the methodological literature on the pros and cons of the two perspectives, 
particularly for group sequential designs where the conditioning is on the trial stopping 
at a particular interim analysis (see e.g. Section 4.2.3 in [2] and Appendix A.2.3 in [3]). A 
recent general framework of looking at the question of conditional versus unconditional 
inference is provided in [5]. Rather than advocating for or against unconditional over 
conditional estimation, the framework allows for the exploration of the extent to which 
conditional bias is likely to be present within a given sample. 

Regardless of whether conditional or unconditional estimation is used, sponsors and 
researchers should be clear about what they are targeting to estimate, and evaluate 
properties such as bias and coverage appropriately given this choice. This clarity is 
critical because the difference between conditional and unconditional properties can 
be substantial for certain adaptive designs and trial contexts. 



Criteria for confidence intervals: 

The ICH E20 guidance highlights that standard confidence intervals may have incorrect 
coverage when used for adaptive designs. While we agree that having the desired 
coverage is an essential property for confidence intervals, we would like to highlight that 
there are several other important criteria for assessing the performance of confidence 
intervals (standard or adjusted) for adaptive designs, including the following (see [2] for 
more detailed explanations). 

▪ Width: All other things being equal, a smaller width is desirable as it represents 
greater precision. 
  

▪ Consistency/compatibility: The confidence interval should agree with the 
decision of the corresponding hypothesis test (e.g. if the null hypothesis is 
rejected then the confidence interval should not contain the null value, and if the 
null hypothesis is not rejected then the confidence interval should contain the 
null value). 
  

▪ Point estimate inclusion: The confidence interval should contain the point 
estimate of interest. 
  

▪ Informativeness: The confidence interval should meaningfully restrict the 
parameter space and/or provide more information than the corresponding 
hypothesis test. 

There can be trade-offs between achieving the desired coverage and these other 
criteria. As noted in the ICH E20 guidance, for point estimators the bias-variance trade-
off can be expressed in terms of the mean squared error. It is less clear for confidence 
intervals how trade-offs in the criteria above should be appropriately formalised and 
assessed. However, we would still encourage sponsors and researchers to not only 
evaluate confidence interval coverage, but also other important properties such as 
confidence interval width and consistency with the test decision. 

Bias-variance tradeoff and the use of standard point estimators: 

The ICH E20 guidance states that “Sponsors should evaluate bias and variability of 
treatment effect estimates, including measures such as the mean squared error. In the 
trade-off between bias and variance, the expectation is generally for limited to no bias in 
the primary estimate of the treatment effect” (Lines 205-208, Section 3.4). A key 
question here is what is meant by “limited” bias. As well, the mean squared error makes 
an implicit weighting between bias and variance, given that it can be expressed as 



variance + (bias)2. There is hence often a tension between reducing (or removing) bias 
and reducing the mean squared error, given the inherent bias-variance tradeoff. 

In general, we would agree that if methods are available for adjusted estimation for an 
adaptive design, then they should be used. However, linked with the point above, it may 
be the case that even if adjusted point estimators are available in some settings, the 
standard point estimator may have “limited”/negligible bias and smaller mean squared 
error than an adjusted estimator. In such cases, the use of the standard point estimator 
could potentially be justified, based on theory and/or simulations. Simulations are also 
useful in quantifying the probability of adaptations like treatment selection or early 
stopping/continuing. Providing these probabilities offers valuable context and allows 
the reported biases to be interpreted in terms of their likelihood of occurrence, which is 
essential for informed decision-making. 

Bayesian estimators for adaptive designs: 

Section 5.3 of the ICH E20 guidance highlights the use of Bayesian methods for making 
interim decisions for adaptive designs. Bayesian methods can also be used to estimate 
treatment effects and their associated uncertainty, even when the interim decisions are 
driven by standard frequentist methods to ensure type I error rate control. It is of course 
possible to calculate the frequentist operating characteristics (i.e. bias and variance) of 
Bayesian point estimators (e.g. posterior means, medians or modes) and similarly the 
coverage of Bayesian credible intervals. Several types of Bayesian point estimators have 
been proposed for different types of adaptive designs, see Section 6.2 of [1]. We believe 
that the use of such Bayesian estimators should be explicitly recognised. 

Specific comments and suggestions: 

1. Proposed change to line 210 (Section 3.4): Add “Sponsors should evaluate 
coverage of confidence intervals, and other measures like confidence interval 
width and consistency with hypothesis testing decisions.”Rationale: Coverage, 
while key, is not the only important criterion to consider when assessing the 
performance of confidence intervals. 

2. Proposed change to lines 223-225 (Section 3.4): Change “methods are available 
in group sequential designs for adjusting estimates to reduce or remove bias 
associated with the potential for early stopping and to improve performance on 
measures such as the mean squared error.” to “methods are available in group 
sequential designs for adjusting estimates to reduce or remove bias associated 
with the potential for early stopping and to have reasonable performance on 
measures such as the mean squared error.” Rationale: It is not always possible 
to reduce or remove bias while simultaneously reducing the mean squared error 
compared with standard point estimators. 



3. Proposed change to lines 331-334 (Section 4.1): Change “limit bias and improve 
performance on measures such as the mean squared error” to “limit bias and 
have reasonable performance on measures such as the mean squared 
error.” Rationale: Same as point 2 above. 

4. Proposed change to line 747 (Section 5.3): Add “Note that Bayesian estimators 
can be used to estimate treatment effects and their associated uncertainty, even 
when the interim decisions are driven by standard frequentist methods to ensure 
type I error rate control.” Rationale: See the rationale given in ‘Bayesian 
estimators for adaptive designs’ above. 
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Comments written by the Randomisation Working Group 

We welcome this guidance centered on good practices for design and analysis for 
adaptive trials. Strikingly, randomization, a cornerstone of randomized clinical trials, 
receives only peripheral mention within ICH E20. Randomization and its rigorous 
implementation are not merely a statistical detail; they are essential for trial integrity, 
especially in adaptive settings. Proper randomization is a cornerstone of confirmatory 
clinical trials, ensuring internal validity and unbiased results. The dynamic nature of 
adaptive designs inherently strains traditional randomization methods. This is evident in 
Response-Adaptive Randomization (RAR), but equally important in Multi-Arm Multi-
Stage (MAMS) or platform trials that involve dropping or adding arms, which necessitate 
dynamically changing allocation ratios. 
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Randomization is a key design element and must be better described as such 
throughout the guidance. Crucially, the current guidance fails to convey the 
fundamental challenge that adaptation itself poses to the proper implementation of 
randomization beyond the simple acknowledgment of response-adaptive allocation. 
This operational complexity requires clear planning and rigorous procedures to 
maintain trial integrity, a crucial area that must be addressed to ensure the robustness 
and validity of the resulting trial designs. We appreciate the guideline’s dedication to 
trial integrity and its recognition of associated risks and mitigation measures within 
adaptive designs. However, we feel some particularly critical risks associated with the 
choice of randomization procedure merit a more explicit mention. Specifically, our first 
comment deals with the potential for trial personnel to predict or guess subsequent 
treatment assignments in trials with no blinding, which is a direct cause of selection 
and ascertainment bias. While this falls within trial integrity and operational risks, an 
explicit mention in reference to randomization procedure choice would strengthen the 
guidance. 

Section 3.5 ”Maintenance of Trial Integrity”: 

We appreciate that the guidance dedicates an entire section to trial integrity, and 
acknowledge that risks for trial integrity and associated mitigation measures within 
adaptive trial designs are mentioned. However, we feel that one particularly important 
risk was missed in this section: the potential for trial personnel trying to predict or guess 
the subsequent treatment assignments, which can cause several kinds of bias. 
Especially for open-label trials, which are explicitly mentioned in lines 306-311 to be 
particularly sensitive to breaches of trial integrity, we feel that the predictability of 
treatment assignments poses a severe risk to trial integrity which could be addressed in 
this guideline as well. The permuted block design, which is still the most frequently 
used randomization method throughout all clinical trials, is known to have a very high 
proportion of deterministic assignments, thus being very vulnerable to attempts of 
investigators trying to guess the subsequent treatment assignment (Berger et al. 2021). 
Notably, the guidance addresses the problem of selection bias arising from predictable 
deterministic assignments in lines 556-560, but only in the context of non-randomized 
fully deterministic response-adaptive allocation procedures. It does not acknowledge 
that the most widely used randomization method - permuted block randomization - 
shares the same vulnerability. We believe that a section dedicated to trial integrity 
within this guideline offers an opportunity to address the shortcomings of the permuted 
block design especially with respect to open-label trials, and could list other 
randomization methods as alternatives. The class of maximum tolerated imbalance 
(MTI) procedures achieve the same degree of control of the maximal imbalance of a 
randomization sequence, while providing a procedure that is more random, thereby less 
predictable, hence reducing the risk of selection bias. Examples for these procedures 
are, e.g. the Big Stick Design (Soares & Wu, 1983), the Biased Coin Design with 



Imbalance Tolerance (Chen 1999), the Block Urn Design (Zhao & Weng 2011), or the 
Maximal Procedure (Berger et al. 2003). 

In addition, we feel that the guideline also should contain an explicit statement to limit 
access to an open-label trial database, thereby reducing the risk of biases introduced 
by knowledge of the sponsor. As an example, Higgins et al. (2025) recommend that the 
“sponsor statistician should be blinded, that is, not have the knowledge of subjects’ 
assignments, until the database is locked and the study is officially unblinded.”. In this 
context, using MTI procedures will also represent an important measure, as this will 
decrease the risk that the sponsor might be able to predict subsequent treatments 
based on the current history of treatment assignments within the database. In addition, 
some recommendation on how to best handle open-label databases, including 
potential risk mitigation measures, such as restricting parts of the database containing 
information on the treatment of the patients (or information to deduce the treatment), 
the use of mock or scrambled information, etc. would be worthwhile additions to this 
section. 

General Recommendations: 

We suggest that the section on “Maintenance of Trial Integrity” should explicitly address 
the risk of trial personnel predicting future treatment assignments, which can introduce 
bias, particularly in open-label trials. The guideline could acknowledge the limitations 
of the widely used permuted block design, which is highly predictable, and recommend 
alternative randomization methods from the class of Maximum Tolerated Imbalance 
(MTI) procedures. Additionally, we suggest that the guideline might benefit from 
including recommendations to restrict access to open-label trial databases to prevent 
sponsor-related bias, for example by blinding sponsor statisticians until database lock 
and implementing measures such as limiting access to treatment-related fields or using 
scrambled data. Combining these measures with less predictable randomization 
methods would significantly strengthen trial integrity. 
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Section 4.5 ”Adaptation to Participant Allocation”: 

The section addressing changes to treatment allocation is the portion of the guidance 
that most explicitly relates to randomization. However, this text is problematic because 
it is not only unduly conservative regarding the benefit-risk profile of Response-Adaptive 
Randomization (RAR), but it also displays an apparent lack of awareness of current 
efforts in the statistical literature to fully address the stated concerns. This deficit leads 
to the re-encapsulation of several long-standing myths and misconceptions; for 
instance, the guidance fails to mention frequentist optimal RAR methods, which would 
be possibly more suitable for the confirmatory setting than other approaches that have 
been used in past trials, and it appears to make an unnecessary, covert mention of the 
Play-the-Winner design and the infamous ECMO trial. This failure to engage with 
contemporary solutions risks unnecessarily discouraging the use of scientifically sound 
and statistically and/or ethically superior randomization strategies. 

In general, the current text contributes to the general confusion between (target) 
”allocation ratios” between per-group sample sizes and per-participant ”randomization 
ratios/probabilities”, which are distinct concepts, as can be very clearly seen in 
platform trials, where one can modify randomization probabilities to speed up 
enrollment to better-performing treatments while still eventually reaching the originally 
planned allocation ratios and per-group sample sizes. We understand that the guidance 
is typically designed to target the organizations who may not plan trials appropriately. 
However, overly restrictive language can influence non-statistical stakeholders (e.g., 
clinicians) and lead to rejection of innovative designs. For the particular case of RAR, it 
would be helpful if regulators identified circumstances where its use is most compelling 
(e.g. rare indications with expectation of transformative efficacy) where alternative trial 
designs may not be feasible. 

General Recommendations: 

1. The guidance should specify the situations in which response adaptive 
randomization (RAR) approaches are warranted and discuss appropriate 
statistical methods for RAR trials. For example, RAR may be particularly 
appropriate for indications for very rare diseases where there are expectations of 
strong efficacy benefits. In these situations, the aim would be to establish 
statistically significant superiority while maximizing the number of treatment 



successes in the trial. Unbiased estimation, while important, may not be the 
primary goal. 

2. Bayesian inference can be highly beneficial for RAR trials, especially in settings 
with limited recruitment (e.g., pediatric populations, where adult data can inform 
pediatric estimates). The use of Thompson sampling is particularly beneficial in 
such cases. In this section, we recommend discussing Bayesian inference and 
Thompson Sampling explicitly, as opposed to focusing solely on combination 
tests, which may lose efficiency due to suboptimal planning of stage-wise 
weighting. 

3. The guidance should distinguish between RAR applied only among 
investigational treatments while protecting the allocation to the control arm 
versus RAR including the control arm as well. Such distinction is crucial as it 
remarkably affects the performance and operating characteristics of the trial, as 
evidenced in a number of papers. Also, we recommend that the difference 
between trials using a fixed total sample size compared to trials with fixed per-
group sample sizes should be explained. 

4. We recommend this section to include randomization approaches other than 
RAR that might be appropriate for adaptive design trials. For example, the 
section mentions covariateadaptive randomization (CAR) approaches where 
probability of treatment allocation depends on accumulating covariate 
information, covariate of the incoming patient, and the treatment allocation 
history. We suggest that the guidance should provide examples to illustrate when 
CAR would be more appropriate than stratified randomization, and to illustrate 
what measure should be taken to control the Type I error rate when 
implementing CAR. 

5. The guidance should also include recommendations on the suitability of the use 
of frequentist optimal allocation proportions while implementing RAR in 
practice, and incorporate strategies for achieving optimal allocations 
(maximizing power or minimizing the total sample size), such as Neyman 
allocation or the RSIHR allocation approach (see references below). 

6. When covariate information is available and RAR is beneficial for patients 
(specifically for rare disease trial settings), Covariate-Adjusted Response-
Adaptive (CARA) designs should be considered. The guidance should include 
discussion of these designs and appropriate use cases. 

Specific Comments and Recommendations: 

▪ Line 514. Comment: The heading “Adaptation to Participant Allocation”, suggests 
to discuss randomization methods that depend on the participant allocation to 



each arm and aim at somehow balancing that to attain some objective. However, 
this topic is not currently addressed in the section. Recommendation: We 
recommend to split Section 4.5 into Section 4.5a “Adaptations Based on 
Observed Participant Allocation” and Section 4.5b “Adaptations Based on 
Observed Participant Responses” and discuss these two topics in clearly 
separated parts. The former would discuss ”allocation-adaptive” and ”covariate-
adaptive” approaches, which aim at balancing the per-group sample sizes and 
per-subpopulation sample sizes, while the latter would discuss ”response-
adaptive” (which could be blinded or unblinded) approaches. In fact, these two 
section titles are more general, and current sections 4.1, 4.2, 4.3, and 4.4 could 
be moved into one of these two categories. For instance, early trial stopping, or 
arm dropping in multi-arm trials, are clearly response-adaptive methods. 

▪ Line 515. Comment: The sentence “In a randomized trial, participants are 
typically allocated to treatment arms according to fixed randomization 
probabilities.” is not true. In the context of randomization methodology, it is 
essential to distinguish among the following concepts: targeted allocation 
probabilities derived from targeted allocation ratios (which would be fixed 
probabilities of 0.5 for each arm in a randomized trial with a 1:1 target allocation 
ratio), conditional allocation probabilities, i.e. the probabilities for a given patient 
to receive a given treatment conditional on the previous treatment assignments – 
these are not constant by design for any restricted randomization procedure, but 
are changed in order to meet some balance prerequisite (i.e. are set to 0 or 1 at 
the end of each block within a permuted block design), unconditional allocation 
probabilities, being the probabilities for a given patient to receive a given 
treatment unconditional on the previous assignments – these probabilities are 
generally constant for trials with equal allocation and therefore typically coincide 
with the targeted allocation probabilities, but are also known to vary under 
several procedures with unequal allocation ratio, such as a naıve extension of 
the biased coin design to unequal allocation, or unequal allocation minimization 
(Kuznetsova Tymofyeyev 2012), thereby potentially causing several types of bias. 

▪ For illustration, consider a conventional (non-adaptive) confirmatory trial using 
permuted block randomization with a fixed 1:1 target allocation ratio. While the 
targeted allocation probability remains 0.5 for each arm, the conditional 
probabilities within each block vary between the assignments within the block. 
For instance, with a block size of 4 and a permutation of AABB: for the first 
participant, the conditional and targeted probabilities coincide (0.5 for both Arm 
A and B), for the second participant, given the first was A, the conditional 
allocation probabilities become 1/3 for A and 2/3 for B), for the third and fourth 
participants, allocation becomes deterministic (resulting in conditional 
allocation probabilities of 0 for A, 1 for B). In fact, only under simple 



randomization (often-times also called complete or unrestricted randomization), 
where each assignment is independent and corresponds to a fair coin toss, the 
targeted, conditional, and unconditional allocation probabilities coincide at 
every step. This also holds true for generalizations of simple randomization to 
unequal target allocation ratios and/or more than two treatment arms. 
Nevertheless, regardless of the targeted allocation ratio, the number of 
treatment arms, or whether RAR or a design with fixed target allocation 
probabilities is used, controlling imbalance is typically considered important 
within most clinical trials. For example, the ICH E9 guidance (ICH, 1998) states 
that “Although unrestricted randomisation is an acceptable approach, some 
advantages can generally be gained by randomising subjects in blocks”, and 
further explains that imbalance restrictions help protect against bias coming 
from time trends and ensure approximately equal group sizes. This feature is not 
unique to permuted block randomization, it can also be achieved by the broader 
class of MTI randomization procedures (see above comment on Section 3.5 of 
ICH E20). In any case, achieving balance control in the sense of ensuring that the 
observed allocation ratio between treatment arms is sufficiently close to the 
targeted allocation ratio can only be guaranteed by randomization methods that 
adapt the conditional allocation probabilities so that they become different from 
the targeted allocation probabilities (as outlined in the example above). 
Recommendation: Remove that sentence, or replace by the explanation as 
above, or rephrase as “In conventional (non-adaptive) confirmatory trials, 
participants are typically allocated to treatment arms according to a fixed target 
allocation ratio.”. This applies to both Section 4.5a and Section 4.5b, but it may 
not be the best opening sentence/paragraph (see the next comment). 

▪ Line 515. Comment: The opening sentence of Section 4.5b on “Adaptations to 
Observed Participant Responses” should introduce a setting, a problem or a trial 
objective that might need to be addressed, like the opening sentences in 
Sections 4.1, 4.2, 4.3, and 4.4 do. [4.1. “During the conduct of a clinical trial, 
accruing data can provide information that makes it no longer appropriate to 
continue the trial.” 4.2. “Even after a carefully planned and conducted early-
phase development program, a considerable degree of uncertainty might exist in 
the parameter assumptions that affect the sample size calculations for a clinical 
trial.” 4.3 “In certain settings, there may be remaining uncertainty about the 
patient population who should be treated with a new treatment.” 4.4. “Some 
trials are conducted with the intent to evaluate more than one treatment. The 
multiple treatments might be different drugs or different doses of a single drug.”] 
Recommendation: Replace the opening sentence by the following paragraph: 
“Even after a carefully planned and conducted early-phase development 
program, a considerable degree of uncertainty might exist in the parameter 



assumptions that affect the choice of the target allocation ratio between a 
treatment and the corresponding control arms, such as the nuisance parameters 
mentioned in Section 4.2. Similarly, trials conducted with the intent to evaluate 
more than one treatment such as those discussed in Section 4.4 may aim at 
identifying the better treatment(s) faster in order to bring them to the out-of-trial 
population as early as possible. During the conduct of a clinical trial, accruing 
data on participants’ outcomes can provide information, as discussed in Section 
4.1., that makes it reasonable and desirable to adjust the target allocation 
ratio(s). Like in Section 4.3, there may be remaining uncertainty about the patient 
population who should be treated with a new treatment, and accruing data on 
participants’ outcomes together with observed covariates may make it 
reasonable to adjust the target allocation ratio(s) for different patient 
subpopulations.” Then, instead of “Alternatively, there are...” continue with 
“There are...” and the rest of the current opening paragraph, except for the last 
sentence (see the next comment). 

▪ Lines 523-525. Comment: The guidance states that the key idea for RAR 
approaches “is to assign new participants with greater probability to treatment 
arms that have had, to that point, more positive outcomes than to other 
treatment arms.” Improving expected outcomes of the trial participants is only 
one of the possible goals of RAR, and probably not the leading one. Other 
objectives include improving power to detect a difference between the treatment 
groups, reducing the total number of patients in the trial, or speeding up 
enrollment to better treatments. Recommendation: In Section 4.5b, add 
examples of key goals of response adaptive randomization, as mentioned above. 

▪ Line 526. Comment: There is a lot of confusion and myths in the academic 
literature and among trial statisticians about what RAR is. It is necessary to 
somehow explain and define it. The guidance barely touches on that. 
Recommendation: In Section 4.5b, add the following new paragraph: “There is a 
broad palette of methods for randomization of trial participants that fall under 
the general umbrella of response-adaptive randomization (RAR). Adapting the 
target allocation ratio for the next block of participants is a softer version of the 
more aggressive adaptations discussed in the previous subsections such as 
early stopping of a trial (or of a study within a master protocol trial), treatment 
dropping, modification of the total sample size of a trial (or of a study within a 
master protocol trial), or subpopulation dropping. RAR can be specified to 
temporarily decrease the randomization probability to a particular treatment in 
order to lower the number of participants from the next block on it, and such 
decrease might even mean zero-ing it, i.e., temporarily dropping it. The block size 
can be defined by update milestones, which can be specified in terms of the 
number of participants allocated or observed (like in the permuted block 



randomization), or specified in calendar time. At the next update, that treatment 
has a chance to recover if the new set of outcomes data suggests that the 
previous adaptation should be corrected because it was caused by random 
variability. Such a correction is not possible with the more aggressive 
adaptations such as the (permanent) dropping of a treatment. Such updates of 
the target allocation ratio are typically specified algorithmically, and do not need 
to be approved by the IDMC for every occasion, although they should be pre-
specified and described in a specific document rather than the protocol, for 
instance, in a confidential appendix to the IDMC charter, as discussed in Section 
3.5, to facilitate the evaluation of trial operating characteristics (e.g., expected 
sample size and power) and ensure that the IDMC understands and is in 
agreement with the anticipated adaptation rule. How exactly the RAR adapts the 
target allocation ratio depends on the objective(s) set for the particular trial, 
mentioned in the previous paragraph.” Then continue, as a new paragraph, with 
the one starting with “RAR is sometimes valued..“ 

▪ Lines 529-534. Comment: “RAR designs are susceptible to bias and inflation of 
the Type I error probability in the presence of overall time trends. For example, a 
RAR design would more likely show a false positive treatment effect if earlier-
enrolled participants are both more likely to be assigned to control and to have a 
poor prognosis (e.g., because of changes in background care or participant 
characteristics over time) than later-enrolled participants.” Recommendation: 
We recommend removing this text because it suggests that RAR could 
increasingly allocate fewer subjects to the control arm over time, assuming 
treatment arms are more effective. Instead, there are well established 
approaches where RAR studies adjust randomization ratios among active arms 
but hold the control arm allocation constant throughout the trial to enable 
sufficient sample size for treatment versus the control arm to have sufficient 
power for treatment comparison. This applies both to trials comparing multiple 
treatments, where RAR can be implemented only among the treatment arms, 
while keeping the allocation to the control arm constant, and to two-arm trials, 
where RAR can be implemented asymmetrically, i.e., achieving a prespecified 
minimum number of allocations on the control arm to achieve sufficiently high 
power if the treatment effect is positive, while possibly setting a much lower 
minimum number of allocations on the treatment arm to be able to move the 
participants away from it if the treatment effect is negative. 

▪ Line 529-548 Comment: The guidance document mentions that RAR designs are 
susceptible to inflation in Type I error probability in presence of overall time 
trends. This is not always the case as the control of the Type I error rate depends 
on many factors, such as the background response model used during the 
adaptation process, as well as the sample size and balanced allocation used 



during the burn-in stage. Using an efficient restricted randomization method at 
the burn-in stage can give a well-controlled type I error rate even while using 
RAR. Recommendation: We suggest to update this statement by stating what the 
factors are that need to be considered in the model assumption based on which 
RAR would be implemented could ensure a control of the type I error rate. The 
guidance should emphasize including the pre-trial simulation results in the 
simulation report (to be accompanied with the study concept sheet) to ensure 
how the model assumptions affect the Type I error rates in order to select the 
suitable input parameters for RAR to ensure the control of false positives while 
implementing such a design in practice. 

▪ Lines 543-548. Comment: “One approach that controls the Type I error 
probability is to allow randomization ratio adaptation at only a single or small 
number of interim analyses, while utilizing adaptive hypothesis testing based on 
pre-specified weights for combining the information across trial stages. Time 
trends may also be addressed by using specific methodology (e.g. re-
randomization tests), but an RAR design using such tests might be less powerful 
than a design with a fixed randomization scheme” Recommendation: We 
recommend noting that when the allocation ratio changes across the study 
periods following one or more interim analyses, the re-randomization test should 
stratify by the time periods or adjust for time periods in other ways. The failure to 
do so is likely to result in the shift of the re-randomization distribution of the test 
statistics and lower the power of the test. 

▪ Line 549-553. Comment: The current sentence “Given that knowledge of the RAR 
procedure and the adaptively selected randomization ratio could reveal 
information about the interim treatment effect estimate, steps should be taken 
to minimize what can be inferred from the adaptations (Section 3.5).” may be 
misleading, as it overstates the risk of information leakage and reinforces 
misconceptions about RAR. Recommendation: We suggest to rephrase the 
sentence, emphasizing that the exact details of the RAR adaptation and decision 
rules should be kept confidential similarly to other types of adaptations. In fact, 
changing the target allocation ratio algorithmically leads to a much smaller 
information leakage about the efficacy of treatments than making a permanent 
decision (dropping or not dropping a treatment, early stopping or not stopping a 
trial, etc.) by the IDMC. 

▪ Line 556-560. Comment: The current sentence “Such deterministic procedures 
are discouraged (ICH E9) due to the high risk of bias and the potential for 
predicting the next treatment allocation.” may be misleading, as predictability is 
not unique to deterministic RAR. Similar or greater predictability exists in widely 
used methods such as permuted block randomization. Recommendation: We 



recommend to rephrase the sentence, emphasizing that the exact details of the 
RAR adaptation and decision rules should be kept confidential similarly to other 
types of adaptations. That way, the prediction of the next treatment allocation is 
not notably different from (or could even be less predictable than), e.g., the 
current standard of the permuted block randomization (which includes 
predictable allocations with certainty). In fact, such deterministic adaptations 
are currently used without any concerns in many early phase trials, e.g., dose 
escalation trials, and much higher (certain) predictability exists in all open-label 
trials. Furthermore, there now exist methods for valid inference even 
fordeterministic allocation procedures (e.g. Baas et al., 2025). 
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Operative Aspects of Trial Adaptations: 

The guidance includes statements on limiting sponsor involvement in implementing 
adaptations and operational aspects such as IRT systems and interim database locks. 
However, these recommendations are inconsistent and often impractical. Adaptations 
typically require updates in IRT systems for drug supply, shipment, and randomization, 
which generally involve sponsor participation. Complete exclusion of the sponsor 
conflicts with oversight obligations under ICH E6(R3). Additionally, terminology such as 
“formal interim database lock” and “date of sponsor unblinding” lacks clarity, and the 
term IVRS/IWRS should be updated to reflect current industry standards. 

General Recommendations: 

The guidance should acknowledge that full exclusion of sponsor involvement is not 
feasible and instead emphasize confidentiality safeguards. It should also ensure 
consistent terminology for IRT systems and clarify definitions for database locks and 
unblinding, while aligning with ICH E6(R3) oversight requirements. 

Specific Comments and Recommendations: 

▪ Lines 595-597 (Section 5.1). Comment: It is mentioned that “the adaptations 
should be planned such that the sponsor can implement the IDMC 
recommendations regarding trial adaptations without having access to any 
unblinded interim results”. We consider this recommendation to be very difficult 
to implement in practice, as adaptations will inevitably require implementation 
within IRT systems. These may either be with the sponsor itself, or will need to 
involve the sponsor for drug supply, shipment, and randomization schedule. 
Therefore, we appreciate some critical review of this recommendation, taking 
the mentioned issues in implementing such an approach into account. 
Recommendation: We suggest that the guideline should acknowledge the fact 
that implementing adaptations without sponsor involvement is operationally 
challenging. Adaptations often require updates in IRT systems for drug supply, 
shipment, and randomization, which typically involve sponsor participation. 
Instead of excluding the sponsor entirely, we propose emphasizing robust 
confidentiality measures (e.g., role-based access controls, use of internally 
unblinded functions not involved in trial activities) to prevent disclosure of 
unblinded data while allowing practical implementation of IDMC 
recommendations 

▪ Lines 864-866 (Section 5.6). Comment: It is stated that “[c]linical trials with an 
adaptive design typically use an interactive voice or web randomization system 
to manage randomization and assignment of participants to treatment arms.” 
Recommendation: We think it would be important to mention that these systems 
are in fact used in almost all global clinical trials, not only those with an adaptive 



design. We however acknowledge the fact that it is even more important to use 
an IRT system for trials with adaptive design features due to their increased 
complexity, not only regarding randomization but also drug supply and other 
critical trial elements. In addition, we would advise to use the term Interactive 
Response Technology (IRT) systems or IxRS (the x standing for either voice or 
web) instead of IVRS/IWRS, as this is more common terminology nowadays. 

▪ Lines 868-870 (Section 5.6). Comment: It is mentioned here that changes in the 
treatment arms or randomization ratio should be done with “minimum sponsor 
involvement”, which contradicts the statement in lines 549-550 which states that 
these changes should be done “without sponsor involvement”. While the 
statement in 549-550 goes against the ICH E6(R3) guidance that the sponsor 
should conduct oversight of trial-related activities, minimum sponsor 
involvement seems to be the only feasible approach when the sponsor is also to 
fulfill oversight requirements. The guideline should have a consistent position on 
this topic, and also mention the oversight requirements laid down in ICH E6(R3). 
Recommendation: We suggest that the guideline should acknowledge the fact 
that implementing adaptations without sponsor involvement is operationally 
challenging. Adaptations often require updates in IRT systems for drug supply, 
shipment, and randomization, which typically involve sponsor participation. 
Instead of excluding the sponsor entirely, we propose emphasizing robust 
confidentiality measures (e.g., role-based access controls, use of internally 
unblinded functions not involved in trial activities) to prevent disclosure of 
unblinded data while allowing practical implementation of IDMC 
recommendations. 

▪ Lines 879-880 (Section 5.6). Comment: The term “formal interim database lock” 
is used. It would be important to specify how a “formal interim database lock” is 
defined and how it is distinguished from an “informal interim database lock”. ICH 
E9 specifically defines an “interim analysis” as ”any analysis intended to 
compare treatment arms with respect to efficacy or safety at any time prior to 
formal completion of a trial” and does not distinguish “formal” or “not-formal” 
locks. Recommendation: Further clarification for the use of the term “formal” in 
the context of database locks would be helpful. 

▪ Line 941 (Section 6.2). Comment: The term “date of sponsor unblinding” is 
mentioned, but depending on the needs of the trial, there may be multiple dates 
of sponsor unblinding varying by function. Recommendation: If by sponsor 
unblinding the term “database unblinding” is meant, which can be tied to an 
actual distinct date, then the latter term should be used instead. 

Type I Error Rate Control: 



The following comments and recommendations aim to clarify the guidance’s treatment 
of Type I error control and adaptive principles in exploratory and non-
inferiority/equivalence trial settings, ensuring accurate interpretation and practical 
applicability. 

Specific Comments and Recommendations: 

▪ Lines 833-834 (Section 5.5). Comment: The guidance states that “The principles 
in this guideline are also relevant in these settings to ensure reliability and 
interpretability of the results and subsequent decision-making based on such 
trials.” However, the principles mentioned in this guidance are focused on 
controlling the statistical properties such as the type I error rate and maintaining 
trial integrity. Exploratory trials such as early phase dose finding trials are non-
randomized and follows a deterministic procedure for dose escalation stage and 
even when patients are randomized to two or more doses after the dose 
escalation stage, the sample size is selected through clinical considerations and 
controlling the type I error rate is not the main focus here. Therefore, the 
principles of adaptive designs are quite different for such exploratory trials. The 
guidance document, when it speaks about exploratory trials needs to be specific 
about this point when mentioning the principles of adaptive designs in such 
exploratory trials. Recommendation: We recommend to clarify in Section 5.5 
that maintaining the type I error rate in exploratory trials such as the dose finding 
trials is not the focus. We need to have enough patients to be able to assess the 
additional data needed to identify the optimal dose. 

▪ General Comment (Section 4.2): The guidance frequently refers to the type I error 
rate, which is understandable. However it ignores the fact that decision errors 
like type I and II errors have multiple meanings in certain adaptive designs such 
as blinded sample size re-estimation for non-inferiority and equivalence trials. 
Recommendation: We propose to add a statement here about such nuances and 
the need for researchers to clarify and justify the decision errors they are 
controlling in such settings. 

▪ Line 401 (Section 4.2). Comment: The guidance only mentions two-arm non-
inferiority trial with continuous endpoints as an example, whereas this challenge 
of type I error rate inflation is also equally prevalent in equivalence trials also 
handling binomial endpoints. Recommendation: The example should be revised 
to read “(e.g., a two-arm non-inferiority or equivalence trial),” 

▪ Lines 139-141 (Section 4.2). Comment: The guidance mentions that “For 
example, Type I error probability control requires the pre-specification of criteria 
for early efficacy stopping or rules for combining evidence across stages.”. This is 
true for group sequential designs. However, Type I error rates needs to be also 



controlled for blinded sample size re-estimation designs in non-inferiority and 
equivalence trials (for example, while handling biosimilars) and do not require 
the pre-specification criteria for early efficacy stopping rules. Recommendation: 
Suggest adding “for group sequential designs” after “Type I error probability 
control”. 

References: 
[1] Friede T, Mitchell C, M¨uller-Velten G (2007) Blinded sample size reestimation in 
noninferiority trials with binary endpoints. Biometrical Journal49(6):903-16. doi: 
10.1002/bimj.200610373. 
[2] Friede T, KieserM(2003). Blinded sample size reassessment in non-inferiority and 
equivalence trials. Statistics in Medicine 22(6):995–1007. doi:10.1002/sim.1456. 
[3] Mukherjee A, Coad DS, Jana S (2023). Covariate-adjusted response-adaptive 
designs for censored survival responses. Journal of Statistical Planning and Inference 
34(9):1697-1723 doi: 10.1177/09622802241287704. 

Disclaimer: 

The opinions expressed by the authors (Vance W. Berger) are their own and this material 
should not be interpreted as representing the official viewpoint of the U.S. Department 
of Health and Human Services, the National Institutes of Health, or the National Cancer 
Institute. The views and opinions expressed in this response letter are those of the 
authors and should not be interpreted as representing the official policy, position, or 
views of their respective institutions. 

Conflict of Interest: 

Dr. Sofia Villar is an advisor for PhaseV, a technology company that specializes in AI 
algorithms to support biopharma sponsors and CROs. 

 


