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REVIEW RETURNED 15-May-2011 

 

THE STUDY Many of these questions are irrelevant to this type of paper. Some of 
these questions I cannot yet answer. 

RESULTS & CONCLUSIONS I must admit that I don‟t know much about BMJ Open but have read 
up on its rather laudable aims. When reading the sister publication, 
BMJ, I expect articles of direct clinical or statistical relevance. 
Perhaps this rings true to BMJ Open, too, I do not know but I do not 
see this as useful for practice in it‟s current form. Perhaps this feels 
more like a paper for Trials or Clinical Trials.  
 
Let‟s assume that this is an appropriate journal, there are many 
parts of their argument that I do not understand (indeed, the 
language itself is rather unclear in places), but perhaps these would 
make more sense with re-writing. I did not reach the detailed end of 
the paper as the rationale was not apparent to me and I was not 
convinced of any novelty. Therefore, I would advise revision and re-
review.  
 
PS Many of the questions asked by the BMJ Open review system do 
not fit this type of paper 

GENERAL COMMENTS :--General--: I did not follow the rationale of this paper. The 
arguments were not clear to me as to why these groups of patients 
with similar disease but different reactions to the current standard of 
care (and who might actually, therefore, represent different cohorts 
of patients) might want to be kept together in one trial. I have seen 
cohorts split elsewhere in practice and I am not sure what is novel 
here. Perhaps there is something new and clinically relevant here or 
perhaps this is a neat summary of what has gone before, but this is 
not expressed to me, as the reader. I have tried to express my 
comments, below, in hope that the authors will be able to make them 
clearly.  
 
COMMENT 1.  
:--Level--: Major  
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:--Section--: Introduction  
:--Text ref--: P2: “A placebo-controlled superiority trial … 
effective therapies.”  
:--Comment--: I‟m not sure that I agree with this wording. Placebos 
should never be about withholding standard care. A trial that 
withholds standard care would be unethical (if there isn‟t reasonable 
evidence to suggest that substitution of the research treatment is 
appropriate). A placebo-controlled trial can always be ethical where 
the placebo is used proportionately to blind treatment allocation. The 
gold standard should always be the new approach against the 
standard approach, regardless of the use of placebo. I‟m also 
surprised that this paragraph doesn‟t use the word “randomisation”.  
 
COMMENT 2.  
:--Level--: Minor  
:--Section--: Introduction  
:--Text ref--: P3: “… design in a sequel …”  
:--Comment--: I‟m not sure I understand what is meant here.  
 
COMMENT 3.  
:--Level--: Minor  
:--Section--: Introduction  
:--Text ref--: P3: “…requirement of a large sample size…”  
:--Comment--: Is this surprising? The authors are telling us to 
consider trials where different subgroups of patients would have 
different treatment effects. If this was a meta-analysis, one would 
expect random effects rather than fixed effects, which pushes up the 
sample size.  
 
COMMENT 4.  
:--Level--: Moderate  
:--Section--: Introduction  
:--Text ref--: P3  
:--Comment--: I‟m left wondering whether one trial is appropriate in 
the situation that the authors are trying to achieve. The authors 
suggest that we have subgroups of patients who react differently to 
treatments. Therefore, there is something different about the patient 
groups. Would the eligibility criteria be different for the different 
groups?  
 
COMMENT 5.  
:--Level--: Minor  
:--Section--: Introduction  
:--Text ref--: P3  
:--Comment--: Does this design only apply to the comparison of 
well-known treatments?  
 
COMMENT 6.  
:--Level--: Minor  
:--Section--: Motivation Examples  
:--Text ref--: P4  
:--Comment--: Why check for response to SOC? Why not check 
up-front? Could this information be determined earlier?  
 
COMMENT 7.  
:--Level--: Moderate  
:--Section--: Motivation Examples  
:--Text ref--: P4: “… insufficient benefits of SOC…”  
:--Comment--: If ribarivin does not work, why is it the standard of 
care in this patient group?  
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COMMENT 8.  
:--Level--: Moderate  
:--Section--: Motivation Examples  
:--Text ref--: P5¶1: “… single arm…”  
:--Comment--: Two things. 1. Non-randomised trials provide, 
generally, less information than randomised trials. Would the non-
randomised element be of equal value? Would peer reviewers wish 
to fund such an element. 2. This is not a new approach. The 
EuroEwings EE99 trial has been doing this for one subgroup for 
many years.  
 
COMMENT 9.  
:--Level--: Moderate  
:--Section--: Motivation Examples  
:--Text ref--: P5 ¶4: “Non-inferiority…”  
:--Comment--: One must question how appropriate are non-
inferiority trials in an era of limited funding for clinical trials. Would it 
be better to target treatments that might provide a clinically relevant 
benefit?  
 
COMMENT 10.  
:--Level--: Minor  
:--Section--: Motivation Examples  
:--Text ref--: P6 ¶1: “…non-inferiority margin … difficult to 
define…”  
:--Comment--: The margin should always be determined in 
discussion with patients  
 
COMMENT 11.  
:--Level--: Minor  
:--Section--: Motivation Examples  
:--Text ref--: P6 ¶1: “…possible constancy assumption…”  
:--Comment--: Will readers be familiar with this term? I‟m not. What 
does it mean?  
 
COMMENT 12.  
:--Level--: Minor  
:--Section--: Motivation Examples  
:--Text ref--: P6 ¶2: “…PSS…”  
:--Comment--: Does PSS apply only to ribarivin?  
 
COMMENT 13.  
:--Level--: Moderate  
:--Section--: Hybrid Design  
:--Text ref--: P7 ¶2: “…novel…”  
:--Comment--: As mentioned, I have sign this does before. The 
authors propose the Hybrid Design. Is this meant as a recap of well-
known approaches or as a novel design?  
 
COMMENT 14.  
:--Level--: Minor  
:--Section--: Hybrid Design  
:--Text ref--: P8 ¶1: “Some or all…”  
:--Comment--: Couldn‟t it be none?  
 
COMMENT 15.  
:--Level--: Minor  
:--Section--: Hybrid Design  
:--Text ref--: P8 ¶4: “Some alternative ways…”  
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:--Comment--: Are they better?  
 
COMMENT 16.  
:--Level--: Moderate  
:--Section--: Power Calculation, Numerical Study  
:--Comment--: I couldn't get into the detail of this study at this point 
because I wasn‟t following the rationale up to this point. I am keen to 
look again at this if the earlier part can be expressed to me more 
clearly. 

 

REVIEWER Gilda Piaggio, PhD  
Statistika Consultoria, Divonne-les-Bains, France, and São Paulo, 
Brazil  
 
I am involved in CONSORT extensions for non-inferiority and cluster 
randomized trials. I have no other conflict of interest to declare. 

REVIEW RETURNED 19-May-2011 

 

THE STUDY The above items refer to a trial. This is a methodological paper, not 
a trial, so I have left blank most of the items because they are not 
applicable.  
Regarding the research question and why I indicated 'No', please 
see the first paragraph of my comment document attached. 

RESULTS & CONCLUSIONS The above items refer to a trial. This is a methodological paper, not 
a trial, so I have left blank all items because they are not applicable. 

REPORTING & ETHICS The above items refer to a trial. This is a methodological paper, not 
a trial, so I have left blank the two first items because they are not 
applicable. 

GENERAL COMMENTS Research question: the manuscript addresses the question of how to 
design and analyze trials that deal with different hypotheses for 
subgroups of participants. Nowadays triallists use the terms „non-
inferiority designs‟ and „superiority designs‟ when they actually mean 
„trials addressing non-inferiority hypotheses‟ and „trials addressing 
nonsuperiority hypotheses‟. A hybrid design would be a design 
introducing features of different simpler designs. The situation 
addressed by the authors does not imply a hybrid design in this 
sense, but different hypotheses for subgroups of  participants 
participating in the same trial with a unique (perhaps standard) 
design. This is perhaps a matter of wording, but my perception is 
that the research question is not clearly stated. 
The two examples provided by the authors conveniently illustrate the 
situation. They also raise some methodological concerns that I will 
try to address.   
1) The fact of having different hypotheses for subgroups is dealt with 
by conducting a single  test, the Fisher‟s combination test. This 
leaves unanswered the questions raised by individual hypotheses. 
For example, in the HCV example, how does Fisher‟s combination 
test address the specific comparisons:  
- New treatment vs SOC from historical experience for null 
responders 
- DAA + SOC vs SOC from the same trial for other 
responders 
It would be useful to formally specify the hypotheses of interest 
(which are multiple) and the hypothesis tested by Fisher‟s 
combination test. It is not evident that each subgroup hypothesis is 
being addressed by the proposed test. 
2) The HIV example is relevant and the rationale for a superiority 
hypothesis is clear for participants with high baseline PSS. However, 
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the rationale for a non-inferioritty trial for participants with low 
baseline PSS is not clear: which are the treatments being compared 
for this group? In the statement „evaluate the non-inferiority of 
treatment as to the active control‟, which is the treatment and which 
is the active control? Are these OBT + Raltegravir and OBT 
respectively? If the active control (OBT) is not effective for this 
subgroup, a non-inferiority design might be comparing two 
ineffective treatments, and there is also an ethical concern (sorry I 
am not HIV/AIDS expert, so I might be wrong). And again, how 
would this comparison be addressed by Fisher‟s combination test?   
3) Fisher‟s combination test addresses a superiority hypothesis, not 
a non- inferiority hypothesis. How would then this test address the 
situation where we have a superiority hypothesis for one subgroup 
and non-inferiority for others, like in the second example?  
4) The issue of having different margins of non-inferiority (delta) for 
different subgroups is relevant, but needs to be treated more in 
depth (see HIV example, lines 4-30). For example, are the deltas 
fixed or are they preset as the proportion of benefit of the active 
control that is desired to preserve? There is a profusion of literature 
about  this, for example, see Biometrical Journal 2005, Volume 47, 
Issue 1. 

 

REVIEWER Dr Steven A. Julious  
Reader in Medical Statistics  
University of Sheffield  
England 

REVIEW RETURNED 25-May-2011 

 

THE STUDY No=N/A in most cases 
GENERAL COMMENTS The auhors describe two motivational examples. If these are real 

examples then it would be best to describe the study designs (even 
if just of one the designs) in great detail and discuss the details of 
the calculations, the rationale and any ethics or other external 
regulatory interactions. Then at the end the auhors could generalise 
the results. This would negate my comments below....  
 
I can not see the practical application of the design I am afraid. On a 
basic level a non-inferiority study and a superiority will be assessed 
in different trial populations (ITT and superiority and PP and ITT for 
non-inferiority) and so how can a global assessment be made?  
 
Non-inferiority in the main is assessed through CIs and not P-values. 
Globally the the trial may have a P<0.05 (or whatever) but surely for 
the NI part of the study there would be a wish to show the CI 
excludes the NI margin?  
 
Given the previous points like v like is not being compared with the 
conventional v hybrid comparison. The hybrid design is giving in 
effect a global assessment. It is ignoring the quantiative effects in 
subgroups. If there was a wish to power within subgroups in the 
hybrid it will in effect become the same as two conventional designs  
 
Following on from the previous points if you have distinctly different 
patient populations with different com meds etc from personal 
experience it is easier to run as two protocols as under a single 
protocol things can become administratively cumbersome.  
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The sample size calculation on page nine need not be done by 
simulation. Under the alternative hypothesis you can estimate the 
power for a given sample size with a non-central chi-squared 
distribution with the non-centrality parameter coming from the test 
statistic. You can then iterate on the sample size to get a requisite 
power? 

 

VERSION 1 – AUTHOR RESPONSE 

Lei Nie (on behave of all authors).  

 

Point to point response to Dr. Sydes‟ comments to Author  

 

There are many parts of their argument that I do not understand (indeed, the language itself is rather 

unclear in places), but perhaps these would make more sense with re-writing. I did not reach the 

detailed end of the paper as the rationale was not apparent to me and I was not convinced of any 

novelty. Therefore, I would advise revision and re-review.  

 

Reply: Thank you very much for providing us an opportunity to revise the paper, answer your 

questions, and address your concerns. We tried our best to revise the paper to improve the 

presentation. Below, we also clarify the rational of the paper and explain its novelty.  

 

:--General--: I did not follow the rationale of this paper. The arguments were not clear to me as to why 

these groups of patients with similar disease but different reactions to the current standard of care 

(and who might actually, therefore, represent different cohorts of patients) might want to be kept 

together in one trial.  

 

Reply: We now elaborated the rationale and made the argument clearer in the revised introduction 

and examples. Ideally, patients with different reactions to the standard of care (SOC) should be 

enrolled into separate trials and be evaluated separately. However, enrolling all of them into separate 

trials is not always practical and not always necessary (see next two paragraphs). Please also see 

paragraph 2, Page 4 of the revise paper, for two examples in which patients with different reactions to 

the control treatments were enrolled into the same trials.  

 

In general, the occasions where we do not enroll patients with different reaction into separate trials 

are often related to practical concerns such as the need of extended recruitment and the extra 

expense. In addition, unless there is a specific concern, a new drug is often approvable, from the 

regulatory point of view, if it demonstrates overall efficacy without clear evidence that it performs bad 

in any subgroup of subjects. That is, demonstrating the new treatment is efficacious in each 

subgroup, which is a much higher hurdle than current regulatory practice, is often not necessary.  

 

Specifically, in areas such as hepatitis C virus (HCV) and HIV, the phase 3 development processes 

involve one trial in subjects who are treatment naïve and another in subjects who are treatment 

experienced at level 0.05. With these two trials meeting the regulatory requirement, the sponsors 

often do not want to conduct three trials (each at level 0.05) by splitting the trial in the subjects who 

are treatment experienced into two trials, according to their different response to the control 

treatments. Consequently, all subjects who are treatment experienced are often enrolled into one trial 

although they react to treatments differently. Please see the revised motivation section for more 

details.  

 

GENERAL: I have seen cohorts split elsewhere in practice and I am not sure what is novel here. 

Perhaps there is something new and clinically relevant here or perhaps this is a neat summary of 

what has gone before, but this is not expressed to me, as the reader. I have tried to express my 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2011-000156 on 6 S

eptem
ber 2011. D

ow
nloaded from

 

http://bmjopen.bmj.com/


comments, below, in hope that the authors will be able to make them clearly.  

 

Reply: Cohorts splitting has often been used in social science, medical topics, and observational 

studies, but the hybrid design was never introduced into clinical trials. Hybrid design is a combination 

of experimental design and analysis. It also synthesizes different designs into one trial.  

 

Hybrid design is a new method. It aims to provide a good data for synthesis at the first place through 

a well controlled study. In addition, through the design, the study will have adequate power and 

therefore has a desired chance to succeed. Cohort splitting studies commonly compares efficacy in 

studies using the same endpoint: e.g. superiority to placebo as measured in head to head 

comparisons in different cohorts. Hybrid designs are intended to permit determinations of efficacy 

using different endpoints in different strata (cohorts), e.g. direct superiority to placebo in one stratum 

and non-inferiority to an active control in a different stratum.  

 

COMMENT 1.:--Level--:Major :--Section--: Introduction  

:--Text ref--: P2: “A placebo-controlled superiority trial … effective therapies.”  

:--Comment--: I‟m not sure that I agree with this wording. Placebos should never be about withholding 

standard care. A trial that withholds standard care would be unethical (if there isn‟t reasonable 

evidence to suggest that substitution of the research treatment is appropriate). A placebo-controlled 

trial can always be ethical where the placebo is used proportionately to blind treatment allocation. The 

gold standard should always be the new approach against the standard approach, regardless of the 

use of placebo. I‟m also surprised that this paragraph doesn‟t use the word “randomisation”.  

 

Reply: We revised the paragraph and emphasized "randomisation". Thanks a lot.  

 

COMMENT 2. :--Level--:Minor :--Section--:Introduction  

:--Text ref--: P3: “… design in a sequel …”  

:--Comment--: I‟m not sure I understand what is meant here.  

 

Reply: Sorry for the confusion. We revised it “referred as conventional design throughout the paper”, 

which is what it meant.  

 

COMMENT 3. :--Level--:Minor :--Section--: Introduction  

:--Text ref--: P3: “…requirement of a large sample size…”  

:--Comment--: Is this surprising? The authors are telling us to consider trials where different 

subgroups of patients would have different treatment effects. If this was a meta-analysis, one would 

expect random effects rather than fixed effects, which pushes up the sample size.  

 

Reply: The requirement of large sample size in conventional trials is intuitive and not surprising. The 

conventional design requires each trial for subgroup reaches a level of 0.05, while the hybrid design 

allows some or all trials reach levels below 0.05.  

 

COMMENT 4. :--Level--:Moderate :--Section--:Introduction:--Text ref--: P3  

:--Comment--: I‟m left wondering whether one trial is appropriate in the situation that the authors are 

trying to achieve. The authors suggest that we have subgroups of patients who react differently to 

treatments. Therefore, there is something different about the patient groups. Would the eligibility 

criteria be different for the different groups?  

 

Reply: The hybrid design is applied to the following situation. One trial enrolling all treatment 

experienced subjects is conducted if there are no ethical concerns in trials such as example 1 for 

HCV or no practical problems in trials like example 2 for HIV (see MOTIVATION section). However, it 

is not possible to conduct such a trial because of the ethic concerns or practical problems in these two 
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examples. For the above situation, we propose to use hybrid design.  

 

In example 1, if there is no ethic concern, eligibility criteria would be the same for all treatment 

experienced subjects including no responders, response relapses, and partial responders although 

they react differently to treatments. The criteria do not depend on the response status to the previous 

treatments. These eligibility criteria, which are not impacted by the ethic or impractical problems, 

remain the same in the hybrid design.  

 

COMMENT 5. :--Level--Minor :--Section--: Introduction:--Text ref--: P3  

:--Comment--: Does this design only apply to the comparison of well-known treatments?  

 

Reply: Yes. The hybrid design is targeting complex situation where we have a great deal of 

information about the treatments (experimental treatment or control). This information prevents us 

from performing a simple trial due to ethic concerns (example 1 for HCV) or practical problems 

(example 2 for HIV). It applies to situation where neither a superiority nor a noninferiority design is 

possible but it does not intend to replace the superiority (or noninferiority) design when it is feasible.  

 

COMMENT 6. :--Level--: Minor :--Section--:Motivation Examples:--Text ref--: P4  

:--Comment--: Why check for response to SOC? Why not check up-front? Could this information be 

determined earlier?  

 

Reply: We are not sure what exactly you are asking here but will try to answer based on our 

understanding. At enrollment, we check for response to previous Pegylated-interferon plus Ribavirin, 

the SOC, because the previous response likely affects their response to future treatments. The 

information is available upon enrollment to the sponsor. If this is not what you are asking, would you 

please clarify the questions? We will be happy to address it.  

 

COMMENT 7. :--Level--:Moderate --Section--:Motivation Examples  

:--Text ref--: P4: “… insufficient benefits of SOC…”  

:--Comment--: If ribarivin does not work, why is it the standard of care in this patient group?  

 

Reply: Because there were no other drugs better than SOC, Pegylated-interferon plus Ribavirin.  

 

This situation will be changing shortly after the approval of telaprevir, on May 23, 2011. The future 

SOC could be telaprevir plus pegylated-interferon plus ribavirin, referred triple therapy. However, the 

future SOC will not downgrade the need of the hybrid design in the future trial of HCV (see below). 

The cure rates in the pivotal telaprevir trial for treatment experienced HCV subjects treated with triple 

therapy are 32% for prior null responders, 59% for prior partial responders, and 86% for prior 

relapsers. In contrast, the current SOC (pegylated interferon plus ribavirin) response rates in the 

same three strata were 5%, 15%, and 23%. Using the conventional fixed margin method for 

calculating a statistical non-inferiority margins, in order for a new DAA plus SOC to be declared 

superior to SOC when tested against telaprevir plus SOC, the new DAA would be required to be, with 

95% confidence, no worse than 26% worse than telaprevir among prior relapsers, no worse than 14% 

worse than telaprevir among prior partial responders, but no worse than 8% worse than telaprevir 

among prior null responders. A design with a single non-inferiority margin across all strata is 

unacceptable, based on FDA Advisory Committee discussions. The hybrid design, which allows 

different strata use different noninferiority margin, should be a natural choice.  

 

COMMENT 8. :--Level--:Moderate:--Section--:Motivation Examples  

:--Text ref--: P5¶1: “… single arm…”  

:--Comment--: Two things. 1. Non-randomised trials provide, generally, less information than 

randomised trials. Would the non-randomised element be of equal value? Would peer reviewers wish 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2011-000156 on 6 S

eptem
ber 2011. D

ow
nloaded from

 

http://bmjopen.bmj.com/


to fund such an element. 2. This is not a new approach. The EuroEwings EE99 trial has been doing 

this for one subgroup for many years.  

 

Reply: Non-randomised trials, which need to be interpreted with great cautions and conservatism, 

should be avoided if there are any other better options. It has been used by drug sponsors, with 

concurrence from regulatory agency, in situations where there is clearly no other option. We did not 

have any other choices in example but the new approved telaprevir will allow us to avoid this use of 

historical control in the future. One group trial is not a new approach; we used it to introduce the 

concept of hybrid design and its motivation here: combining a single armed trial in one group with a 

two arm trial in the other group into one trial is one new concept in the literature.  

 

COMMENT 9.:--Level--:Moderate:--Section--:Motivation Examples  

:--Text ref--: P5 ¶4: “Non-inferiority…”  

:--Comment--: One must question how appropriate are non-inferiority trials in an era of limited funding 

for clinical trials. Would it be better to target treatments that might provide a clinically relevant 

benefit?  

 

Reply: We agree that it might be better to target treatments that might provide a clinically relevant 

benefit in an era of limited funding for clinical trials. However, non-inferiority trials are still conducted 

for some diseases or treatments for various reasons.  

 

COMMENT 10. :--Level--:Minor :--Section--:Motivation Examples  

:--Text ref--: P6 ¶1: “…non-inferiority margin … difficult to define…”  

:--Comment--: The margin should always be determined in discussion with patients  

 

Reply: We agree.  

 

COMMENT 11.:--Level--:Minor :--Section--:Motivation Examples  

:--Text ref--: P6 ¶1: “…possible constancy assumption…”  

:--Comment--: Will readers be familiar with this term? I‟m not. What does it mean?  

-  

Reply: We revised the paper and avoided the terminology. Thanks.  

 

COMMENT 12.:--Level--:Minor :--Section--:Motivation Examples  

:--Text ref--: P6 ¶2: “…PSS…”  

:--Comment--: Does PSS apply only to ribarivin?  

 

Reply: In HIV studies, among treatment experienced subjects, the subject‟s virus may be resistant to 

many or all candidate drugs for the OBT. The phenotypic sensitivity score (PSS) is a measure of the 

number of drugs in an OBT to which the subject‟s virus is not yet resistant at baseline and are good 

predictors of the duration of viral suppression by the regimen.  

 

COMMENT 13.:--Level--:Moderate:--Section--: Hybrid Design  

:--Text ref--: P7 ¶2: “…novel…”  

:--Comment--: As mentioned, I have sign this does before. The authors propose the Hybrid Design. Is 

this meant as a recap of well-known approaches or as a novel design?  

 

Reply: Please see our response for your general comments. Although some related analysis features 

exist in the literature, the hybrid design is new. The synthesis of evidence (including the statistical 

techniques) across trials designed differently for subgroups (superiority in one subgroup and 

noninferiority in the other) is new and necessary (see example 1 and 2). In addition, it is a 

combination of design and analysis.  
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COMMENT 14. :--Level--:Minor:--Section--:Hybrid Design  

:--Text ref--: P8 ¶1: “Some or all…”  

:--Comment--: Couldn‟t it be none?  

 

Reply: We corrected the sentence. Yes, it could be none significant at a pre-specified level. Thanks 

for capturing the error.  

 

COMMENT 15.:--Level--Minor:--Section--: Hybrid Design  

:--Text ref--: P8 ¶4: “Some alternative ways…”  

:--Comment--: Are they better?  

 

Reply: We believe some alternative methods could be better than Fisher‟s test in some 

circumstances, although we consider Fisher‟s test as the first choice for its simplicity and its 

acceptance by non-statisticians. On the other hand, further research may be needed to compare 

different methodologies for inference, which is beyond the scope of this paper.  

 

COMMENT 16.:--Level--:Moderate:--Section--:Power Calculation, Numerical Study  

:--Comment--: I couldn't get into the detail of this study at this point because I wasn‟t following the 

rationale up to this point. I am keen to look again at this if the earlier part can be expressed to me 

more clearly.  

 

Reply: Thank you very much for your time and your constructive comments. We hope the revision is 

significantly improved in addressing your concerns. The hybrid design will be appreciated in some 

disease area such as HCV and HIV. In response to your comment 3, we agree the requirement of a 

larger sample size in conventional trials is not surprising, but this section tells the scale of the 

difference in term of the sample sizes needed in the conventional trial and the hybrid design.  

 

 

Point to point response to Dr. Piaggio‟s comments to Author  

 

Research question: the manuscript addresses the question of how to design and analyze trials that 

deal with different hypotheses for subgroups of participants. Nowadays triallists use the terms 

„noninferiority designs‟ and „superiority designs‟ when they actually mean „trials addressing non-

inferiority hypotheses‟ and „trials addressing nonsuperiority hypotheses‟. A hybrid design would be a 

design introducing features of different simpler designs. The situation addressed by the authors does 

not imply a hybrid design in this sense, but different hypotheses for subgroups of participants 

participating in the same trial with a unique (perhaps standard) design. This is perhaps a matter of 

wording, but my perception is that the research question is not clearly stated. The two examples 

provided by the authors conveniently illustrate the situation. They also raise some methodological 

concerns that I will try to address.  

 

Reply: Thanks for the very good points. The hybrid design includes different hypotheses for 

subgroups of participants participating in the same trial. We now revised the section HYBRID 

DESIGN thoroughly to state the hypothesis for each subgroup clearly. We also clearly state now “the 

primary objective is test the null hypothesis, H0 : θ = 0, where θ is a metric measuring the difference 

between the new treatment and the placebo”. Although hypotheses in individual subgroups, 

superiority or noninferiority, are different, all individual alternatives hypotheses (H1i) imply that the 

new treatment is better than placebo. Testing individual hypothesis in a subgroup may not reach the 

level of 0.05, the hybrid design utilizes Fisher‟s combination test to synthesize evidence from all 

subgroups. If the synthesis test reaches the significance level of 0.05, we claim that the new 

treatment is better than placebo therefore approvable. We greatly appreciate all of your comments 
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and suggestions, which significantly helped us to improve the quality of the paper.  

 

1) The fact of having different hypotheses for subgroups is dealt with by conducting a single test, the 

Fisher‟s combination test. This leaves unanswered the questions raised by individual hypotheses. For 

example, in the HCV example, how does Fisher‟s combination test address the specific comparisons:  

- New treatment vs SOC from historical experience for null responders  

- DAA + SOC vs SOC from the same trial for other responders  

It would be useful to formally specify the hypotheses of interest (which are multiple) and the 

hypothesis tested by Fisher‟s combination test. It is not evident that each subgroup hypothesis is 

being addressed by the proposed test.  

 

Reply: We agree that the Fisher‟s combination test does not make any conclusions on individual 

hypotheses. The overall Fisher‟s test check whether the synthesis evidence is significant to claim that 

the new treatment is better than placebo overall, fulfilling the regulatory requirement for approval. For 

example 1 in the MOTIVATION section, the phase 3 development process involves one trial in 

subjects who are treatment naïve at level .05 and the second trial in subjects who are treatment 

experienced at level .05. These two trials meet the regulatory requirements for new drug development 

with no requirement to show statistical significance in each of the two strata (null responders and 

other responders) at level of 0.05. Please also see the revised motivation section for details. On the 

other hand, there are many circumstances in which conclusions need to be made with statistical 

significance for each subgroup, which is beyond the scope of the paper. In these circumstances, the 

hybrid designs, which is the same as the convention designs, is not needed.  

 

2) The HIV example is relevant and the rationales for a superiority hypothesis is clear for participants 

with high baseline PSS. However, the rationale for a non-inferioritty trial for participants with low 

baseline PSS is not clear: which are the treatments being compared for this group? In the statement 

„evaluate the non-inferiority of treatment as to the active control‟, which is the treatment and which is 

the active control? Are these OBT + Raltegravir and OBT respectively? If the active control (OBT) is 

not effective for  

this subgroup, a non-inferiority design might be comparing two ineffective treatments, and there is 

also an ethical concern (sorry I am not HIV/AIDS expert, so I might be wrong). And again, how would 

this comparison be addressed by Fisher‟s combination test? 

 

Reply: Sorry for the confusion. We have revised the example thoroughly to provide more information. 

We consider that a new integrase inhibitor is tested against Raltegravir. Therefore, the experimental 

treatment is the new integrase inhibitor and the control is Raltegravir, both as add on to OBT. As we 

elaborated in the example (page 9-10), conducting a meaningful noninferiority trial for treatment 

experienced subjects is difficult. We therefore propose a hybrid design. In one single trial, we evaluate 

the superiority of the new treatment to placebo as a matched add-on to OBT in subjects with PSS>= 

2; and evaluate the noninferiority of the new treatment to Raltegravir, as an add-on to OBT in subjects 

with PSS<2. As OBT leads to high response rate in subjects with high PSS, the superiority trial design 

with OBT as a control for these subjects is ethical. But the above superiority trial is unethical in 

subjects with low PSS because the OBT leads to low response rate in these subjects. That is the 

reason we consider a noninferiority trial for subjects with low PSS. Because Raltegravir + OBT lead to 

high response rate in subject with low PSS, this noninferiority part is also ethic. The p-value (may be 

greater than 0.05) from each of the two part can be used as the significance of superiority of the new 

integrase inhibitor to placebo, therefore a significant Fisher‟s combination test leads us to claim the 

superiority of the new integrase inhibitor to placebo.  

 

3) Fisher‟s combination test addresses a superiority hypothesis, not a non- inferiority hypothesis. How 

would then this test address the situation where we have a superiority hypothesis for one subgroup 

and non-inferiority for others, like in the second example?  
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Reply: Although hypotheses in individual subgroups, superiority or noninferiority, are different, all 

individual alternatives hypotheses imply that the new treatment is better than placebo (se the revised 

HYBRID DESIGN). P-values were obtained from all subgroups and all of them can be interpreted as 

the significance of the new treatment against placebo (i.e. superiority of new treatment vs placebo). 

The Fisher‟s combination test with a small p-value supports that new treatment is superior to placebo. 

A p-value can be obtained for a noninferiority hypothesis, see e.g. equation (3) in Wang et al. (2002). 

As in the second example, the p-value form the superiority part is the statistical significance 

supporting the new treatment +OBT is superior to placebo + OBT; the p-value form the noninferiority 

part is the statistical significance supporting the new treatment +OBT is noninferior to 

Raltegravir+OBT. The noninferiority margin is defined to ensure this noninferiority implies new 

treatment + OBT is superior to Placebo + OBT. That means both p-values from two parts can be used 

to support the statistical significance of new treatment +OBT‟s superiority against Placebo+OBT. 

Thank you very much for the very good comments. We hope the revision is clear now.  

 

4) The issue of having different margins of non-inferiority (delta) for different subgroups is relevant, 

but needs to be treated more in depth (see HIV example, lines 4-30). For example, are the deltas 

fixed or are they preset as the proportion of benefit of the active control that is desired to preserve? 

There is a profusion of literature about this, for example, see Biometrical Journal 2005, Volume 47, 

Issue 1.  

 

Reply: Thank you very much for the suggestions. We now provide details of all necessary 

calculations. One typically uses a 50% of the low bound of the confidence interval of the treatment 

effect of the active control relative to placebo as the noninferiority margin. However, this is an add hoc 

approach aiming to preserve 50% of the active control effect, while other methods may be used.  

 

 

Point to point response to Dr. Julious‟ comments to Author  

 

1. The authors describe two motivational examples. If these are real examples then it would be best 

to describe the study designs (even if just of one the designs) in great detail and discuss the details of 

the calculations, the rationale and any ethics or other external regulatory interactions. Then at the end 

the authors could generalize the results. This would negate my comments below....  

 

Reply: Regulatory agencies have many strict rules; however we are trying our best in the revision to 

provide sufficient information. We hope that you find the revision includes now enough details 

including the calculation, rational, ethic concern, etc.  

 

2. I can not see the practical application of the design I am afraid. On a basic level a non-inferiority 

study and a superiority will be assessed in different trial populations (ITT and superiority and PP and 

ITT for non-inferiority) and so how can a global assessment be made?  

 

Reply: We revised the motivation section thoroughly and believe you now can easily find its practical 

application, e.g. in HCV and HIV drug development. We also thank you for the very good question. 

We now revised the section “HYBRID DESIGN” to provide information how technically a global 

assessment can be made from populations in which different superiority and noninferiority studies 

were conducted. In summary, although hypotheses in individual subgroups are different, all individual 

alternatives hypotheses imply that the new treatment is better than placebo. Testing individual 

hypothesis in a subgroup may not reach a statistical significance. The hybrid design utilizes Fisher‟s 

combination test to combine evidence from all subgroups. If the Fisher‟s combination test reaches the 

significance level 0.05, we claim that the new treatment is better than placebo, therefore suggest the 

new treatment is approvable. As in the second example (MOTIVATION section), the p-value form the 
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superiority part is the statistical significance supporting the new treatment +OBT is superior to placebo 

+ OBT; the p-value form the noninferiority part is the statistical significance supporting the new 

treatment +OBT is noninferior to Raltegravir+OBT. The noninferiority margin is defined to ensure this 

noninferiority implies new treatment + OBT is superior to Placebo + OBT. That means both p-values 

from two parts can be used to support the statistical significance of new treatment +OBT‟s superiority 

against Placebo+OBT.  

 

Below, we also explain why this global assessment meets the regulatory requirement using one 

example. Approval of new drugs requires two randomised clinical trials in which the new drug 

demonstrates efficacy at two-sided level .05 in each trial. In example 1, the phase 3 development 

process involves one trial in subjects who are HCV treatment naïve at level .05 and one in subjects 

who are HCV treatment experienced at level .05. With two trials meeting the regulatory requirement, 

the sponsors often do not want to conduct three trials by splitting the trial in the treatment experienced 

population into two trials (one for null responders and the other for other responders) both at level 

0.05. So the objective for the trial in is the treatment experienced population is to show the new 

treatment is efficacious in the treatment experienced population overall, without no intention to show it 

is efficacious in each subgroup. Please also see the revised motivation section and the revised 

example for more details.  

 

3. Non-inferiority in the main is assessed through CIs and not P-values. Globally the trial may have a 

P<0.05 (or whatever) but surely for the NI part of the study there would be a wish to show the CI 

excludes the NI margin?  

 

Reply: We often make the inference based on CIs in noninferiority trials. However, it can be done 

similarly and equivalently using p-values. The details of how a p-value can be obtained can be found 

in e.g. equation (3) in Wang et al. (2002). We have revised the paper to include this information.  

 

Thanks for the very good question. As we explained in the response to your previous question, our 

goal is to assess whether the Fisher‟s combined significance reaches 0.05 level in the trial use hybrid 

design, with no intention to assess whether the p-value for each part (subgroup) is less than 0.05. 

That is, if the hybrid design has a NI part, we do not require the 95% CI excludes the NI margin. On 

the other hand, (1-pi)100% CI excludes the NI margin. Here pi is the p-value of the noninferiority test 

for e.g. subgroup i. and pi can be greater than 0.05. In example 2 for HIV drug development, if one 

single noninferiority trial for treatment experienced subjects was possible, the sponsor‟s intention was 

to show the overall 95% confidence interval exclude the NI margin. It is not necessary to show that 

95% CI exclude the NI margin is each strata (subjects with different PSS).  

 

4. Given the previous points like v like is not being compared with the conventional v hybrid 

comparison. The hybrid design is giving in effect a global assessment. It is ignoring the quantiative 

effects in subgroups. If there was a wish to power within subgroups in the hybrid it will in effect 

become the same as two conventional designs  

 

Reply: The hybrid design meets a regulatory requirement. There is no requirement for the drug 

sponsor to power each subgroup study, as we explained in example 1 and 2. Instead, we seek overall 

efficacy e.g. for all treatment experienced subjects without the need to make conclusion at level 0.05 

for each of the subgroups: null responders, partial responders, and relapsers in Example 1 or subjects 

with different PSS in example 2. Please also see the revised motivation section and the revised 

example for more details. We agree that if there was a wish to power within subgroups, the hybrid 

design and the conventional design is the same. In this case, hybrid design is not needed.  

 

5. Following on from the previous points if you have distinctly different patient populations with 

different com meds etc from personal experience it is easier to run as two protocols as under a single 
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protocol things can become administratively cumbersome.  

 

Reply: There could some situations where running two protocols are preferred. The hybrid design can 

be modified to allow separate trials for subgroups. The key is that we do not require each trial reaches 

a 0.05 level and the Fisher‟s combination rule will synthesize p-values form the separate trials. On the 

other hand, from our regulatory experience, many sponsors may also prefer to perform similar trials 

under the single protocol for less administration work, IRB approval, less trial to trial variability (due to 

trials conducted using different protocols, data obtained by different methods or using different 

standards).  

 

6. The sample size calculation on page nine need not be done by simulation. Under the alternative 

hypothesis you can estimate the power for a given sample size with a non-central chi-squared 

distribution with the non-centrality parameter coming from the test statistic. You can then iterate on 

the sample size to get a requisite power?  

 

Reply: Thanks for the constructing comment. The power can certainly be calculated based on Fisher‟s 

combination test through the method you mentioned, which is similar to the method presented in 

Banik et al. (1996). In order to calculate the power through these methods, multiple integration needs 

to be carried out. When the dimension is getting high, the integration might not be easy. We 

performed the Banik‟s method in Matlab and our simulation based methods when the subgroup 

number is 2. The sample sizes reported from both methods provide very similar results. While our 

simulation based methods is still feasible when the number of subgroup is high, the Banik‟s method 

encountered computational difficulty. For this reason, we proposed the simulation based method. We 

revised the paper to provide the rational of the simulation based power calculation.  

 

VERSION 2 - REVIEW 

REVIEWER Gilda Piaggio 
REVIEW RETURNED 14-Jul-2011 

 

THE STUDY Most of the above are not applicable because this article is not a 
report of a trial.  
References: I answered No because I think hybrid design should be 
defined in general and references given about definition and about 
investigators having used this design before. See my comment 1) in 
attached file. 

RESULTS & CONCLUSIONS Most of the above are not applicable because this article is not a 
report of a trial. 

REPORTING & ETHICS Most of the above are not applicable because this article is not a 
report of a trial. 

GENERAL COMMENTS General 
The  authors have done considerable re-writing  and explained the 
rationale for what they call hybrid design. This has helped to improve 
the understanding. However, the following general 
comments/concerns remain:  
1) A general definition of hybrid design including references 
would be useful at bottom of page 4. A conventional design is 
defined, and then a hybrid design is proposed without giving a 
general definition. There are hybrid designs where the „hybrid‟ 
feature refers to design properly (eg see Solomon design), and not a 
mixture of hypotheses. If „hybrid design‟ is standard terminology for 
hybrid hypotheses, it should be properly referenced. In the context of 
the manuscript, it seems that hybrid design is a trial in which 
different hypothesis are tested in different subgroups. The following 
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is a particular case for the HIV example, not a general definition, I 
think (top of page 5): „The hybrid design combines superiority 
designs for some subgroups and noninferiority designs for other 
groups in one trial.„ The general definition I am proposing to provide 
should include references and examples of other authors using that 
kind of designs.  
2) I admit I have struggled to understand the rationale for the 
hybrid design proposed. In the revised version it is clearer. My 
understanding now is that the main justification for the hybrid design 
proposed is that regulatory authorities (not all, but the FDA) do not 
require power for each group in the study, but seek overall efficacy 
across these groups. However, a clinical perspective might have 
different requirements. The other justification is the reduced sample 
size compared to the conventional design that conducts separate 
trials for different groups. But this is no surprise, since the inference 
is global (for all groups), and we end up with no knowledge about 
the efficacy of the drug in each group. Therefore the reduced sample 
size is at the expense of sacrificing knowledge. As the authors write 
(top of page 17): „The hybrid design could be more economic 
although the conventional design, if it is done, will generally provide 
more information about each subgroup.„ Also in item 4 of their 
reponse to Dr Julious, „…if there was a wish to power within 
subgroups, the hybrid design and the conventional design is the 
same. In this case, hybrid design is not needed.„   
3) The problem with global inference as given by combining p-
values in Fisher‟s combination test, is that it could happen that 
significance is drawn by one group or some of the groups, and that 
the drug has no effect in another group or other groups. An even 
more extreme case would be given by qualitative interaction, where 
the drug is efficacious for one group but it is inferior for another 
group. 
4) The p-value approach can be used for non-inferiority or 
superiority, but the confidence interval approach is commonly used 
because it is more informative than significance testing.  
 
Details 
 
1) Introduction, end of first paragraph: „…the trial for the 
treatment experienced population is unethical because the previous 
null responders of Pegylatedinterferon plus Ribavirin are unlikely to 
benefit from the second course of the same treatment and are likely 
to suffer from its side effects‟. Not if there is equipoise (I might be 
wrong). 
2) Bottom two lines of page 17: my understanding from the 
rationale (bottom of page 4) was that a hybrid design could include 
different controls and different margins of non-inferiority for different 
groups. However, the following sentence contradict this: „The hybrid 
design offers a valuable alternative to simple non-inferiority trials 
with constant control arm and non-inferiority margin in all strata „. 
3) Top of page 10, third line: „presented‟ is repeated. 
4) Page 11, 7th line from top: OBT, not OB? 

 

REVIEWER Matthew Sydes 
REVIEW RETURNED 17-Jul-2011 

 

THE STUDY This is a methodological paper and the questions above do not fit. 
1=yes, 2=not known, 3=not applicable, 4=NA, 5=NK, 6=NA, 7=NK, 
8=yes, 9=NK, 10=no, 11=NK, 12=NA 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2011-000156 on 6 S

eptem
ber 2011. D

ow
nloaded from

 

http://bmjopen.bmj.com/


GENERAL COMMENTS This extensively re-written version was clearer to read and the 
authors arguments have started to better emerge. However, their 
improved clarity led me to understand that I do not agree with the 
motivating factors.  
 
First, when the authors talk of conventional trial design, it implies 
they are talking about an individual trial, but actually they are 
thinking of one conventional approach to designing a program of 
trials.  
 
Second, the motivating factor seems to be about reducing the 
number of trials that are required to bring a drug to market. The text 
was muddled as to when two and when three trials (or more) were 
required and how many are actually needed (for example, in the 
second paragraph of the Introduction.)  
 
Third, and relatedly, I think that perhaps the wrong control arm is 
being chosen for many of the patient groups under the proposal. The 
first example looks at addition of direct-acting antiviral agents to the 
current standard of care: pegylated interferon plus ribavarin. The 
authors refer to this as “SOC” all the time although this is (a) the 
“current” SOC and (b) not convincingly the SOC. Four groups of 
patients are defined:  
1. No previous treatment with SOC  
2. Previous exposure to SOC which worked well but not for long 
enough  
3. Previous exposure to SOC which worked a bit but not well enough  
4. Previous exposure to SOC which didn‟t work at all  
Now, I understand that the authors‟ “SOC” is considered the 
standard of care for group 1 and possibly for group 2 but not for 
groups 3 and 4. This may be my lack of clinical knowledge or the 
fact that my area of work is treatment for cancer, but I am amazed 
that there isn‟t a different standard of care for each of these groups, 
not least for group 4. What is the motivation for re-challenging these 
patients with a treatment that is proven ineffective? Surely there is 
an alternative current approach to treatment when “SOC” has failed? 
A randomised test of new treatment has to be against the best 
control group available. DAA needs to be assessed against the 
current standard of care for each of these groups and in recognition 
of the fact that the standard of care may not be the same in each 
setting. The authors reinforce this concern on page 6: “Within the 
treatment experienced population, it is not uncommon in our 
experience for there to be baseline covariates which identify strata 
with substantially different response rates on the active control.” It 
may difficult to narrow down the number of trials here.  
On P7, the authors note that “The conventional [approach] may 
suggest separating null responders from the second trial and 
conducting a third single arm, a historical controlled trial for the null 
responders.” Is it single arm approach really the right way? Why not 
compare against the appropriate standard of care?  
 
Fourth, the authors “utilize a Fisher‟s combination test to make an 
overall inference from all subgroups.” but I don‟t understand why one 
would want to combine these subgroups which seem to represent 
very different clinical settings and ask different questions.  
 
Finally, this is a UK-based journal so why does it focus only on the 
FDA? I would have liked to have seen earlier and greater emphasis 
on a British or European perspective. What do the MHRA and EMA 
consider relevant here?  
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In specific points:  
 
INTRO  
P3 ¶1  
“…is its requirement of a large sample size from each of the multiple 
trials …”  
The requirement for a large sample size is only true where the 
targeted difference is small or modest, which is particularly noted in 
non-inferiority trials.  
 
MOTIVATION EXAMPLES  
P5-6  
“In the treatment naïve population, the active control will elicit 
excellent response and a non-inferiority trial will be conducted.”  
This seems to be aiming too low. Can‟t the current control be 
bettered? What if the standard of care doesn‟t elicit excellent 
responses? If response a short term measure?  
 
MOTIVATION EXAMPLES  
P7  
“Sponsors do not often use the conventional design.”  
(a) Is “Sponsors” always industry? Does it matter?  
(b) If this approach isn‟t used most of the time, why is it considered 
conventional? This doesn‟t make sense. What is used?  
 
MOTIVATION EXAMPLES  
P8  
It would have be visually helpful to have seen Figures showing the 
design of a programme of trials required by the “conventional” 
approach and the design proposed by the Hybrid design for each of 
the examples considered.  
 
 
(No competing interests) 

 

REVIEWER Steven Julious 
REVIEW RETURNED 19-Jul-2011 

 

GENERAL COMMENTS Reviewer completed checklist only. No further comments were made 

 

VERSION 2 – AUTHOR RESPONSE 

Lei Nie (on behalf of all authors)  

 

Point to point response to Dr. Sydes‟ comments to Author  

 

This extensively re-written version was clearer to read and the author‟s arguments have started to 

better emerge. However, their improved clarity led me to understand that I do not agree with the 

motivating factors. First, when the authors talk of conventional trial design, it implies they are talking 

about an individual trial, but actually they are thinking of one conventional approach to designing a 

program of trials.  

 

Reply: We greatly appreciate your comments which continue to improve the quality of the paper. We 
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now revised paragraph 3 in the Introduction section to make it clear that a conventional design refers 

to a design consisting of multiple traditional trials, each for one subgroup.  

 

Second, the motivating factor seems to be about reducing the number of trials that are required to 

bring a drug to market. The text was muddled as to when two and when three trials (or more) were 

required and how many are actually needed (for example, in the second paragraph of the 

Introduction.)  

 

Reply: The Code of Federal Regulations, a US law, specifically requires trials (plural) with statistically 

significant results for the approval of a new drug. This is always taken as meaning two trials, each at 

two-sided level of .05. As all industrialists do in their areas, drug sponsors try to use the most cost-

efficient method, including conducting a minimal number (e.g. 2) of pivotal trials that fulfill the 

regulatory requirement to bring efficient drugs to market. Not only the sponsors seek to reduce the 

cost, but also the public is increasingly unhappy with the high cost of drug development. However, 

because of the focus on the minimal number of trials, some trials which combined several subgroups 

together in one trial using the traditional designs, may have been designed inappropriately. The 

proposed method, hybrid design, provides an avenue through which the sponsors can achieve cost-

efficiency (i.e. using minimal numbers of trials) while design trials appropriately. We revised the paper 

to improve the clarity about the number of trials required and the numbers of trials the conventional 

design proposes. Thanks a lot.  

 

Third, and relatedly, I think that perhaps the wrong control arm is being chosen for many of the patient 

groups under the proposal. The first example looks at addition of direct-acting antiviral agents to the 

current standard of care: pegylated interferon plus ribavarin. The authors refer to this as “SOC” all the 

time although this is (a) the “current” SOC and (b) not convincingly the SOC. Four groups of patients 

are defined:  

1. No previous treatment with SOC  

2. Previous exposure to SOC which worked well but not for long enough  

3. Previous exposure to SOC which worked a bit but not well enough  

4. Previous exposure to SOC which didn‟t work at all  

Now, I understand that the authors‟ “SOC” is considered the standard of care for group 1 and possibly 

for group 2 but not for groups 3 and 4. This may be my lack of clinical knowledge or the fact that my 

area of work is treatment for cancer, but I am amazed that there isn‟t a different standard of care for 

each of these groups, not least for group 4. What is the motivation for re-challenging these patients 

with a treatment that is proven ineffective? Surely there is an alternative current approach to 

treatment when “SOC” has failed? A randomised test of new treatment has to be against the best 

control group available. DAA needs to be assessed against the current standard of care for each of 

these groups and in recognition of the fact that the standard of care may not be the same in each 

setting. The authors reinforce this concern on page 6: “Within the treatment experienced population, it 

is not uncommon in our experience for there to be baseline covariates which identify strata with 

substantially different response rates on the active control.” It may difficult to narrow down the number 

of trials here. On P7, the authors note that “The conventional [approach] may suggest separating null 

responders from the second trial and conducting a third single arm, a historical controlled trial for the 

null responders.” Is it single arm approach really the right way? Why not compare against the 

appropriate standard of care?  

 

Reply: Thank you very much for the good questions and comments. Some of them will be addressed 

below by the specialty of treatment for hepatitis C Viral (HCV) when compared to treatments for 

cancer and the others are directly related to the motivation of proposing hybrid designs. We explained 

in our previous response letter that pegylated-interferon plus ribavirin was the SOC for all four HCV 

groups of patients because there were no other better drugs for them. We echo your concern on re-

challenging patients with a treatment that is proven ineffective; and that is why we propose hybrid 
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design so that group 4 patients will not be assigned to a second course of pegylated-interferon plus 

ribavirin. In recognition of possible differences among subgroups, e.g. lack of SOC for some 

subgroups or different SOCs for different subgroups, we proposed the hybrid design to allow all 

subgroups to be assessed accordingly and differently in minimal numbers of trials. The hybrid design 

therefore provides a sounding method to design the minimal numbers of trials appropriately. We 

agree that a single arm approach should not be used if there is any other better choice. In this 

example, because of the ethic concern, there was no other choice. We noted in our previous 

response letter that this current SOC will be changing shortly after the approval of telaprevir, on May 

23, 2011. The future SOC (an updated guidance is not out yet) could be telaprevir plus pegylated-

interferon plus ribavirin, referred triple therapy, will likely be a good control treatment. Therefore such 

a single arm trial shall not be considered a right way.  

 

 

Fourth, the authors “utilize a Fisher‟s combination test to make an overall inference from all 

subgroups.” but I don‟t understand why one would want to combine these subgroups which seem to 

represent very different clinical settings and ask different questions.  

 

Reply: Thank you very much for the good question. These subgroups represent different clinical 

settings but for all subgroups we ask the same question: does the new treatment have an overall 

efficacy for drug approval? Please see Section “HYBIRD DESIGN” for details.  

 

Finally, this is a UK-based journal so why does it focus only on the FDA? I would have liked to have 

seen earlier and greater emphasis on a British or European perspective. What do the MHRA and 

EMA consider relevant here?  

 

Reply: Thanks for the very good points. The targeted readers are pharmaceutical industrials who seek 

drug approvals from the US. FDA, regulatory reviewers, and researchers in drug development. We 

admit we have yet to learn more about the regulatory prospective (e.g. law or regulation codes) for 

drug development in British or European, before we could convey readers with accurate information 

about them. On the other hand, we would expect the new method could be found useful by EMA, 

MHRA, and pharmaceutical industrials who seek drug approvals from EMA, as they face the same 

reality and share the same goal to protect and promote public health.  

 

 

INTRO  

P3 ¶1  

“…is its requirement of a large sample size from each of the multiple trials …”  

The requirement for a large sample size is only true where the targeted difference is small or modest, 

which is particularly noted in non-inferiority trials.  

 

Reply: Thanks a lot for the very good comment. We revised it to “is its requirement of a sufficiently 

large sample size to power each of the multiple trials to a designated level (e.g. a power of 80%)”.  

 

 

 

MOTIVATION EXAMPLES  

P5-6  

“In the treatment naïve population, the active control will elicit excellent response and a non-inferiority 

trial will be conducted.” This seems to be aiming too low. Can‟t the current control be bettered? What 

if the standard of care doesn‟t elicit excellent responses? If response a short term measure?  

 

Reply: Thank you very much for the good questions. It is ideal if we could require new treatment is 
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more effective than the control. However, always trying to better the current control is an often 

unrealistic goal in drug development. In HIV treatment, all treatments eventually become ineffective 

due to emergence of viral resistance and availability of new treatments that are almost as good or 

even slightly inferior to existing approved treatments is essential to maintain control of the disease. In 

other infective diseases, some subjects are not going to be cured on current treatments because of 

toxicity. Therefore, it is important to approve drugs even with a lower success rate to be available as 

second line treatments for subjects with toxicity on the first line treatment. For example, Amphotericin 

B is an extremely effective cure of fungal infections like Aspergillosis but a high percentage of 

subjects develop serious kidney complications on Amphotericin B. Therefore, it would be important to 

approve a drug like the liposomal amphotericins even if they had lower cure rate because they do not 

cause kidney side effects. If the standard of care (SOC) doesn‟t elicit excellent responses in the whole 

targeted population of a trial, it may be designed as a SOC controlled superiority trial; If the SOC 

doesn‟t elicit excellent responses only in some subgroups, like treatment experienced subjects in the 

example 1 and 2, it can be designed using a hybrid design as we proposed. We are not sure what do 

you mean by the question “If response a short term measure?” but acknowledge that the above 

answer does not depend on whether it is a long or short response. We would be happy to address 

upon you clarification of the question if this is not what you mean.  

 

MOTIVATION EXAMPLES  

P7  

“Sponsors do not often use the conventional design.”  

(a) Is “Sponsors” always industry? Does it matter?  

(b) If this approach isn‟t used most of the time, why is it considered conventional? This doesn‟t make 

sense. What is used?  

 

Reply: Sponsors of drugs are from pharmaceutical industrials but it does not matter who they are. 

Sorry for the language problem in the quoted sentence. This was deleted from the revision. Thanks a 

lot.  

 

MOTIVATION EXAMPLES  

P8  

It would have be visually helpful to have seen Figures showing the design of a programme of trials 

required by the “conventional” approach and the design proposed by the Hybrid design for each of the 

examples considered.  

 

Reply: Thank you very much for the constructive suggestion. A Figure has been added into the 

Appendix.  

 

Point to point response to Dr. Piaggio‟ comments to Author  

 

I think hybrid design should be defined in general and references given about definition and about 

investigators having used this design before. See my comment 1) in attached file.  

 

Reply: Thanks for the comment. We agree and will address it in your comment 1.  

 

1) A general definition of hybrid design including references would be useful at bottom of page 4. A 

conventional design is defined, and then a hybrid design is proposed without giving a general 

definition. There are hybrid designs where the „hybrid‟ feature refers to design properly (eg see 

Solomon design), and not a mixture of hypotheses. If „hybrid design‟ is standard terminology for 

hybrid hypotheses, it should be properly referenced. In the context of the manuscript, it seems that 

hybrid design is a trial in which different hypothesis are tested in different subgroups. The following is 

a particular case for the HIV example, not a general definition, I think (top of page 5): „The hybrid 
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design combines superiority designs for some subgroups and noninferiority designs for other groups 

in one trial.„ The general definition I am proposing to provide should include references and examples 

of other authors using that kind of designs.  

 

Reply: Thank you very much for the constructive comment. We added the following paragraph into 

the revision (page 5): “The concept hybrid design generally refers to new designs that are formed by 

combining features of established designs. In this paper, the hybrid design refers to a synthesis of a 

number of superiority and/or noninferiority designs (hypotheses) for different disjoint subgroups in one 

trial. This concept has also been used in the area of Epidemiology to refer to a multilevel design which 

takes advantages of ecologic and analytic studies when looking at the association between an 

exposure and a disease, Navidi et al. (1994). It has also used in the area of social science to refer 

new designs, e.g. the Solomon Four-Group Design, Solomon (1949), formed by combining existing 

experimental designs. In the area of multi-factor experimental design for exploring response surface, 

hybrid designs, considered as alternatives to central composite designs, refer to a class of saturated 

or near saturated second-order designs that allow experimenters to fit a quadratic model with a 

minimal or near minimal number of runs, Roquemore (1976).”  

 

2) I admit I have struggled to understand the rationale for the hybrid design proposed. In the revised 

version it is clearer. My understanding now is that the main justification for the hybrid design proposed 

is that regulatory authorities (not all, but the FDA) do not require power for each group in the study, 

but seek overall efficacy across these groups. However, a clinical perspective might have different 

requirements. The other justification is the reduced sample size compared to the conventional design 

that conducts separate trials for different groups. But this is no surprise, since the inference is global 

(for all groups), and we end up with no knowledge about the efficacy of the drug in each group. 

Therefore the reduced sample size is at the expense of sacrificing knowledge. As the authors write 

(top of page 17): „The hybrid design could be more economic although the conventional design, if it is 

done, will generally provide more information about each subgroup.„ Also in item 4 of their reponse to 

Dr Julious, „…if there was a wish to power within subgroups, the hybrid design and the conventional 

design is the same. In this case, hybrid design is not needed.  

 

Reply: Thank you very much for sharing your opinions. Ideally, one hopes to enroll sufficient number 

of patients in each subgroup to ensure there is a desired power (e.g. 80%) to make conclusion in 

each subgroup. However, enrolling all of them into separate trials is not always practical and not 

always necessary (our previous response letter provided details).  

 

The requirement of a smaller sample size in hybrid design is not a surprise. The hybrid design is a 

compromise between ideal approach (one powered trial for each subgroup) and practical reality 

(intend to avoid extended recruitment and the extra expense) but fulfill the regulatory requirement. If 

there was a wish to power within subgroups, the hybrid design and the conventional design is the 

same. In this case, hybrid design is not needed.  

 

 

3) The problem with global inference as given by combining p-values in Fisher‟s combination test, is 

that it could happen that significance is drawn by one group or some of the groups, and that the drug 

has no effect in another group or other groups. An even more extreme case would be given by 

qualitative interaction, where the drug is efficacious for one group but it is inferior for another group.  

 

Reply: Thank you very much for the very good comment. Indeed, it is a common problem shared by 

the tradition designs (superiority and noninferiority designs).  

Within the review process for any new drug, there is often a secondary question as to whether the 

drug works less well or not at all within some subgroups of those enrolled in the trial. This is an 

important question but it is often secondary: if there is no overall efficacy, there usually is no need to 
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ask about the effect in subgroups. If the new drug clearly has no effect or shows inferiority with 

statistical significance, an overall conclusion is not appropriate. While further research on 

mathematical and statistical method assessing the heterogeneity across subgroups is warranted, it is 

out of scope of this paper.  

 

 

4) The p-value approach can be used for non-inferiority or superiority, but the confidence interval 

approach is commonly used because it is more informative than significance testing.  

 

Reply: Thanks for the constructive comments. While a confidence interval approach could be 

developed for the hybrid design (we admit we are not sure at this moment how to do it), it is expected 

to be fairly technical therefore beyond the scope set for this paper.  

We added the following paragraph in the discussion “As Dr. Piaggio pointed out, a confidence interval 

approach could be more informative than the currently proposed p-value approach. While further 

research on the confidence interval approach is warranted, it is out of scope of this paper.”  

 

Details  

1) Introduction, end of first paragraph: „…the trial for the treatment experienced population is unethical 

because the previous null responders of Pegylatedinterferon plus Ribavirin are unlikely to benefit from 

the second course of the same treatment and are likely to suffer from its side effects‟. Not if there is 

equipoise (I might be wrong).  

 

Reply: Thank you very much for the good point. We agree it may be ethic if there is equipoise 

between benefit and risk. For this particular example, Example 1, we believe it is not equipoise 

because Pegylated interferon plus Ribavirin presents a larger degree of side effects than the gained 

efficacy in previous null responders.  

 

2) Bottom two lines of page 17: my understanding from the rationale (bottom of page 4) was that a 

hybrid design could include different controls and different margins of non-inferiority for different 

groups. However, the following sentence contradicts this: „The hybrid design offers a valuable 

alternative to simple non-inferiority trials with constant control arm and non-inferiority margin in all 

strata”  

 

Reply: Hybrid design is flexible to include different controls and different margins of non-inferiority for 

different groups, but a simple non-inferiority trial is not. Perhaps our wording in the sentence you 

quoted leads to the misunderstanding. We revised it to “The hybrid design offers a valuable 

alternative to simple non-inferiority trials. The latter only allows the same control arm and same non-

inferiority margin in all strata”. Thanks a lot.  

 

 

 

3) Top of page 10, third line: „presented‟ is repeated.  

 

Reply: Thanks a lot for pointing the error. We have corrected it.  

 

4) Page 11, 7th line from top: OBT, not OB?  

 

Reply: Thanks a lot for pointing the error. We have corrected it.  
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