
Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

1 adaptive biomarker-driven incorporates multiple prespecified design adaptations. The study is divided into 3 
distinct parts: the initial 2 parts are nonrandomized and involve a predictive biomarker 
identification and subsequent prospective validation. Build-in adaptations include: 
early stopping rules for initial futility or significance efficacy, interim analyses, use of 
putative intermediate biomarkers of response, and seamless transition to a 
randomized trial. 

Combination of categories 7

1 all comers unselected approach M+, M- Exp Std Randomize-all 16

1 biomarker-enriched patients are selected on the basis of the presence of a specific molecular aberration M+ Exp Std Enrichment 25

2 biomarker analysis Useful for studying continuous biomarkers. This trial design consist of two parts, an 
initial randomized trial with measurement of a continuous biomarker in all participants, 
and a subsequent analysis aimed at identifying subgroups with different responses to 
treatment by plotting treatment benefit versus biomarker level. 

M+, M- Exp Std Randomize-all 23

2 biomarker-enrichment Patients are screened for the biomarker of interest before randomizatioin, and only 
randomized if they have the desired biomarker profile.

M+ Exp Std Enrichment 30

2 biomarker-stratified Equivalent to marker by treatment interaction design M+, M- Exp Std Randomize-all 38

2 marker by treatment interaction A design that most closely resembles clnical trials conducted wihtout regard to 
biomarker data. In this design, patients are randomized in different treatment groups. 
Although theri biomarker status is prospectively determined, it does not impact on 
treatment decision.

M+, M- Exp Std Randomize-all 65

2 marker-based strategy Patients are randomized to either receive therapy based on their marker status or 
independent of marker status.

M+, M- M-based strategy Std biomarker strategy with 
biomarker assessment in 
the control arm

76

3 Biomarker analysis Design has two components: a randomized trial with the single continuous biomarker 
ascertained in all participants, and subsequently the identification of a promissing 
subgroup using a plot of treatment benefit versus various cutpoints or intervals of the 
biomarker.

M+, M- Exp Std Randomize-all 23

3 Biomarker-enrichment A randomized trail involving only patients testing positive for a biomarker M+ Exp Std Enrichment 30

3 Biomarker-strategy randomizes patients to either control treatment or marker-based treatment selection, 
namely receiving experimental treatment if marker is positive and control treatment if 
the marker is negative.

M+, M- M-based strategy Std biomarker strategy with 
biomarker assessment in 
the control arm

33

3 Biomarker-stratified Involves first testing patients for the biomarker and then separately randomizing 
patients who test positive and who test negative for the marker

M+, M- Exp Std Randomize-all 38
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3 Marker-based strategy randomizes patients to either control treatment or marker-based treatment selection, 
namely receiving experimental treatment if marker is positive and control treatment if 
the marker is negative.

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

76

3 gene-enrichment A randomized trail involving only patients testing positive for a biomarker M+ Exp Std Enrichment 77

3 Adaptive signature design with 
subgroup plots

A variant of adaptive signature design, which identifies a subgroup after considering 
various cutpoints of the benefit score using tail-oriented or sliding window subgroupr 
plots.

M+, M- Exp Std Randomize-all 134

3 adaptive signature Proposed by Freidlin and Simon 2005 M+, M- Exp Std Randomize-all 12

3

Biomarker-adaptive threshold Design proposed by Jiang et al. 2007

M+, M- Exp Std

Randomize-all
29

3 marker-by-treatment-
interaction

Involves first testing patients for the biomarker and then separately randomizing 
patients who test positive and who test negative for the marker

M+, M- Exp Std Randomize-all 80

4 biomarker enriched Where prevalence of biomarker is reasonably low (say <30%). First biomarker status 
is determined and then each subgroup is randomized separately, To increase the 
prevalence of biomarker in the trial population to a level higher than that of the overall 
poupulation thus providing the desired statistical power.

M+ Exp Std Enrichment 25

4 biomarker selected trial is limited to biomarker positive subpupulation M+ Exp Std Enrichment 26

4 Clinically enriched Using existing clinical measurements to enrich for the desired biological phenotype, 
that is, using a clinically defined population with an increased prevalence.

M+ Exp Std Enrichment 43

4 retrospective biomarker performing the clinical trial without any prospective biomarker testing but uncovering 
the biomarker groups retrospectively,

M+, M- Exp Std Randomize-all 99

5 biomarker-stratified Gold-statndard design, randomization to standard or experimental is performed in the 
total patient population stratified by the result fo the biomarker results.

M+, M- Exp Std Randomize-all 38

5 individual profile Patients are randomized according to treatment based on biomarker or non-biomarker-
dependent strategy. 

M+, M- M-based strategy Std biomarker strategy with 
biomarker assessment in 
the control arm

62

5 interaction Gold-statndard design, randomization to standard or experimental is performed in the 
total patient population stratified by the result fo the biomarker results.

M+, M- Exp Std Randomize-all 63

5 randomize-all Traditional randomized-control design where the randomization to standard or 
experimental therapy is independent for the results of the biomarker test. A 
retrosptective evaluation of this desig is possible for DNA biomarkers.

M+, M- Exp Std Randomize-all 94



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

5 selection Restricted design, to reduce effort, only biomarker-positive patients are randomized to 
standard or experimental.

M+ Exp Std Enrichment 101

5 targeted Restricted design, to reduce effort, only biomarker-positive patients are randomized to 
standard or experimental.

M+ Exp Std Enrichment 117

6 adaptive randomization A design which incorporates outcome-adaptive randomization and early termination of 
ineffective treatments. 

M+, M- Exp Std Randomize-all 11

6 all-comers randomizes patients to the treatments regardless of the biomarker status, but the 
analysis plan focuses on the dependence of the treatment effects on the biomarker 
status.

M+, M- Exp Std Randomize-all 16

6 biomarker-strategy A trial which compares a biomarker-based treatment stratagy to 'standard of care' that 
does not use biomarker to select treatment. 

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

33

6 biomarker-stratified randomizes patients to the treatments regardless of the biomarker status, but the 
analysis plan focuses on the dependence of the treatment effects on the biomarker 
status.

M+, M- Exp Std Randomize-all 38

6 enrichment A design which excludes patients for whom the biomarker-guided and standard of 
care treatment choices agree and which randomizes the remaining patients to the 
treatment regardless biomarker status, but the analysis plan focuses on the 
dependence of the treatment effects on the biomarker status. 

M+ Exp Std Enrichment 56

6 targeted Eligibility is restricted to patients who are predicted to respond to the therapy being 
tested using genomic technologies.

M+ Exp Std Enrichment 117

7 biomarker-enrichment a design that randomly assigns only biomarker-positive patients and assesses the 
effect of the therapy in this subgroup.

M+ Exp Std Enrichment 30

7 biomarker-stratified a design in which the treatment assignment is randomized between the new and 
standard treatments for all patients, with a separate assessment of the treatment 
effect in the biomarker-positive and biomarker-negative subgroups. 

M+, M- Exp Std Randomize-all 38

8 enrichment The marker (or diagnostic technology) is used to enrich the sample before 
randomization.

M+ Exp Std Enrichment 56

8 marker-based strategy patients are randomized to a group applying the new marker (or diagnostic 
technology) and a group not applying it (relying on the old diagnostic strategy for 
selecting patients)

M+, M- M-based strategy Std biomarker strategy with 
biomarker assessment in 
the control arm

76



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

8 marker-by-treatment-
interaction

Patients are randomized to receive either the new drug or the conventional treatment 
(or placebo). The diagnostc test is performed before the randomization and should 
ideally be kept masked. To prove the benefit of the diagnostic test, a qualitative or a 
strong quantitative interaction between the result of the test (or marker) and the effect 
of the therapy should be demonstrated in the study.

M+, M- Exp Std Randomize-all 80

9 Nonrandomized Use patients as their own controls M+, M- Exp None single-arm 86

10 adaptive signature for settings where a single or small number of candidate classifiers are not available 
at the start of the Phase III clinical trial. The analysis starts by comparing outcomes 
for the treatment group E to the control group C for all randomized patients. If this 
overall treatment effect is not significant at a reduced level a1, the full set P of 
patients in the clinical trial is partitioned into a training set Tr and a validation set V. A 
prespecified algorithmic analysis plan is applied to the training set to generate a 
classifier Cl(x;Tr). This classifier is a function that identifies the patients who appear to 
benefit from the new treatment. Once a single completely specified classifier is 
defined on the training set, it is used to classify the patients in the validation set as 
either 'sensitive' or 'insensitive' to treatment E. One then compares outcome for these 
sensitive patients in the validation set who received E to the sensitive patients in the 
validation set who received C. If the statistical significance value for this comparison 
is less than 0.05-a1 then treatment E is superior to C for the subset of the patients 
predicted to be sensitive using the classifier developed in the training set.  

M+, M- Exp Std Randomize-all 12

10 adaptive threshold For setting where a single predictive biomarker candidate is available but no threshold 
of positivity for the marker is predefined. A randomized clinical trial comparing a new 
treatment to a control is performed. The continuous marker is measured in all patients 
but is not used for restricting eligibility. The analysis plan is based on computing a 
global test based on a maximum test statistic. For the adaptive threshold design, the 
maximum is taken over the set of cut-points of a biomarker score. 

M+, M- Exp Std Randomize-all 14

10 biomarker stratified Trial includes both classifier positive and classifier negative patients in the Phase III 
clincal trials comparing the new treatment to the control, with stratifying (balancing) 
the randomization

M+, M- Exp Std Randomize-all 28

10 enrichment With an enrichment design, a diagnostic test is used to restrict eligibility for a 
randomized clinical trial comparing a regimen containing a new drug to a control 
regimen,

M+ Exp Std Enrichment 56

10 stratification Equivalent to biomarker stratified M+, M- Exp Std Randomize-all 111



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

11 two-stage enrichment A 2-stage Phase II design on marker-positive patients that allows for direct 
assignment in a stage II cohort. In stage I, marker-positive patients are equally 
randomized to receive experimental treatment or control. Stage II has the option to 
adopt "direct assignment" whereby all patients receive experimental treatment.

Combination of categories 1

11 adaptive class of designs that adapt design parameters durign the course of a trial based on 
accumulating data. These adaptation can take the form of dropping a particular 
marker-defined subgroup based on initial futility or changing randomizatioin 
probabilities within marker subgroups.

Combination of categories 2

11 all-comers enroll and randomize all patients, thus allowing for the testing of interaction between 
treatment and marker.

M+, M- Exp Std Randomize-all 16

11 enrichment All patients are screened for the presence of a marker, and only those patients with 
certain molecular features are included in the trial and randomized to treatment or 
control.

M+ Exp Std Enrichment 56

11 marker-stratified A subclalss of all-comers designs which randomizes all patients, stratified by marker 
status, followed either by a test for interaction or separate tests for efficacy in each 
marker group. 

M+, M- Exp Std Randomize-all 81

11 sequential testing strategy Ranomizes all patients to treatment but allows for testing a treatment effect in both the 
overall population and the marker-positive group. 

M+, M- Exp Std Randomize-all 105

12 adaptive In these studies data that accumulate during the study are reviewed on an interim 
basis and used to change features of the study to reflect what is learned during the 
sutdy.

Combination of categories 2

12 adaptive signature In this design, a Phase III randomized, controlled trial of an investigational drug is 
carried out in a defined population of patients. If the results of the study do not 
demonstrate a statistically significant benefit of the drug in the whole study population, 
then the study population is divided into two groups: a signature validation group and 
a signature development group. Using the signature development group, a single 
biomarker signature is developed that best identifies those patients who respond to 
the test drug better than to the control therapy. The signature validation group then 
compares the outcomes of patients who have a positive biomarker signature on the 
test drug with those who have a positive biomarker signature on the control therapy. 

M+, M- Exp Std Randomize-all 12

12 Bayesian adaptive 
randomization

Patients are randomised to treatment based on the results of their biomarker status 
and the results of previously treated patients.

M+, M- Exp Std Randomize-all 19

12 biomrker-based assignment of 
specific drug therapy

none M+, M- M-based strategy Std Biomarker-strategy with 
marker assessment in the 
control arm

40



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

12 enrichment The biomarker status of all patients who are enrolled in the clinical trial is usually 
assessed but only biomarker-positive patients are randomized and studied.

M+ Exp Std Enrichment 56

12 Molecular signature A pivotal Phase III trial that uses adaptive analysis. Tissue samples from patients are 
collected at baseline but not analysed until the trial is near completion. The 'most 
likely' biomarker classifiers are chosen in early stages of drug development. At 
completion of the trial, tissue samples are analysed for a set of bioimarkers using all 
possible biomarker combinations to derive a classifier composed of the biomarker 
combination that correlates best with the outcome. For analysis of the results, the P 
value required is split between p=0.01 for analysis of results in all patients regardless 
of the classifier and, if the analysis in all patients does not show the new therapy to be 
more efficacious, p=0.04 for the analysis of the results in patients with the classifier, 
which is identified by a 'training set' and validated by a test set of patients. 

M+, M- Exp Std Randomize-all 84

12 Randomization or analysis 
stratified by biomarker status

The randomization or analysis of patients who have been stratified by the presence or 
absence of a biomarker (or biomarkers)

M+, M- Exp Std Randomize-all 93

13 adaptive signature An adaptive approach that does not require selection of biomarkers or cutpoints 
before initiation of a study. This is a frequentist approach to testing multiple 
biomarkers in a relatively large study. The key aspect of this design is that a potential 
predictive biomarker is identified in a randomly selected training set of enrolled 
patients, and the remaining patients are used to validate the predictive biomarker. 

M+, M- Exp Std Randomize-all 12

13 cross-validated adaptive Not described M+, M- Exp Std Randomize-all 47
14 enrichment Not described M+ Exp Std Enrichment 56
14 two-stage Bayesian The trial includes both marker-positive and marker-negative patients. To avoid 

exposing patients to a treatmen to which they may not be expected to benefit, an 
interim analysis is performed that may stop accrual of marker-negative patients or 
accrual of all patients. The futility analysis of test-negative patients are based on prior 
specification on the strength of evidence in the biomarker.

Combination of categories 127

15 adaptive accrual based on 
interim analsyis

Trial begins with accrual to both biomarker positive and -negative subgrups. At the 
interim analysis time point, if the futility boundary is crossed for one of the subgroups, 
then the accrual to that subgroup will be terminated. Accrual to another subgroup 
continues until the planned sample size is reached, plus the unaccrued patients from 
the other subgroup that was terminated due to the futility analysis.

Combination of categories 4

15 adaptive threshold The design involves testing the overall treatment effect and identifying the optimal cut-
off point for the biomarker.

M+, M- Exp Std Randomize-all 14



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

15 enrichment Only patients with biomarker-positive status will be enrolled and treated with the new 
agent.

M+ Exp Std Enrichment 56

15 marker-based strategy In this design, patients are randomized to two arms, biomarker directed and biomarker 
independent arms. Patients in the biomarker directed arm will receive the 
experimental therapy if their biomarker status is positive, or control treatment if their 
biomarker status is negative. Patients in the biomarker independent arm will receive 
the control tretment (or be randomized between experimental and control treatment 
regardless of their biomarker status).

M+, M- M-based strategy Std Biomarker-strategy with 
marker assessment in the 
control arm

76

15 retrospective Retrospective validation of predictive biomarkers using previously conducted 
prospective RCTs.

M+, M- Exp Std Randomize-all 98

15 targeted equivalent to enrichment M+ Exp Std Enrichment 117

15 targeted equivalent to enrichment M+ Exp Std Enrichment 117

15 treatment-by-marker 
interaction

The design uses the marker status as a stratification factor, and randomizes the 
patients in the marker defined subgroups between experimental and control arms. The 
fundamental difference between this design and the common RCT is that only patients 
with a valid marker result are eligible and randomized.

M+, M- Exp Std Randomize-all 123

15 unselected When both biomarker-positive and biomarker-negative patients will be included. M+, M- Exp Std Randomize-all 132

16 two-way stratifed The study first stratifies the pateints based on the marker. Patients with low score get 
control treatment, Pateints with a high score receive experimental treatment. Those 
with an intermediate score are randomized to receive either control or experimental 
treatment.

Combination of categories 130

17 biomarker-enriched Restrict patients whose tumours have the biomarker target in question. M+ Exp Std Enrichment 25

17 biomarker-selected Restrict patients whose tumours have the biomarker target in question. M+ Exp Std Enrichment 32



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

17 combined dynamic multi-arm A Ibiomarker-driven trial that addresses many questions, and consequently is very 
complicated, is I-SPY 2. The study is more a process than a trial. Experimental agents 
are added to the trial as they become available and are compared with the control 
using response-adaptive randomization within biomarker-defined subsets. 
Experimental agents that are successful in the trial are matched with one or more of 
teh signatures and are 'graduated' into a small confirmatory trial. Experimental agents 
that show insufficient improvement in all subpopulations are dropped from the trial.

M+, M- Exp Std Randomize-all 44

18 enrichment a genomic classifier result is used as an eligibility criterion M+ Exp Std Enrichment 56

18 stratified a cut-off of a predefined test is used to stratify the randomization, rather than to 
restrict eligibility

M+, M- Exp Std Randomize-all 112

19 test-treatment Patients presenting with a clinical problem are randomized between two or more 
testing strategies, followed through subsequent diagnosis, management planning, and 
treatment and evaluated after all interventions have been undertaken.

Unknown M-based strategy Std Biomarker-strategy without 
biomarker measurement in 
the control arm

121

20 biomarker-strategy A design that randomizes patients to biomarker-based treatment selection and to 
treatment selection without the classifier

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

33

20 targeted clinical trials with eligibility restricted to patients who are predicted to respond to the 
therapy being tested by using genomic technologies.

M+ Exp Std Enrichment 117

21 all-comers All patients meeting the eligibility criteria (regardless of particular biomarker status) 
are entered into an all-comers design.

M+, M- Exp Std Randomize-all 16

21 enrichment An enrichment design screens patients for the presence or abscence of a marker or a 
panel of markers and then only includes pateitns who either have or do not have a 
certain marker characteristics or profile. 

M+ Exp Std Enrichment 56

22 adaptive Are a class of randomized phase II designs by which a variety of marker signatures 
and drugs can be tested under one umbrella protocol. In these designs, the success 
of the drug-biomarker subgroup is assessed in an ongoing manner, which allows 
either the randomization ratio to be altered to place more patients on the most 
promising arm(s) and/or the under-performing drugs and/or the bio-marker subgroups 
are eliminated midway through the trial. 

Combination of categories 2

22 adaptive accrual a strategy to adaptively modify accrual to two predefined marker-defined subgroups 
based on an interim futility analysis

Combination of categories 3



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

22 adaptive signature A design which follows sequential testing strategy and is used when the marker and 
the threshold are both unknown at the start of the trial and the design allows for the 
'discovery and validation' process of teh marker within the realm of the single Phase 
III trial, using eitehr a cross validation approach or the split-alpha approach.

M+, M- Exp Std Randomize-all 12

22 adaptive threshold A design which follows a sequential testing strategy and is used in situations where a 
marker is known at the start of the trial, but a cut-off point for defining marker-positive 
and marker -negative groups is not known.

M+, M- Exp Std Randomize-all 14

22 all-comers (stratified by marker 
status)

All patients meeting the eligibility criteria, which does not include the biomarker status 
in question, are entered.

M+, M- Exp Std Randomize-all 17

22 enrichment screens patients for the presence or absence of a biomarker profile and then only 
includes patients who either have or do not have the profile in the clinical trial. 

M+ Exp Std Enrichment 56

22 hybrid in this design strategy, only a certain subgroup of patients based on their marker 
status are randomized between treatments, whereas patients in the other marker-
defined subgroups are assigned to the standard of care treatment(s).

Combination of categories 58

22 marker by treatment interaction all patients meeting the eligibility criteria are entered into the trial. The design uses the 
marker status as a stratification factor and randomizes patietns to treatment choices 
within each marker-based subgroup.

M+, M- Exp Std Randomize-all 65

22 multiarm multi-stage A class of integrated Phase II/III designs which enables the simultaneous assessment 
fo multiple experimental agents against the standard of care in the Phase II portion 
using an intermediate (or surrogate) end point. The Phase III

Combination of categories 85

22 phase II/II A class of integrated Phase II/III designs which enables the simultaneous assessment 
fo multiple experimental agents against the standard of care in the Phase II portion 
using an intermediate (or surrogate) end point. The Phase III

Combination of categories 89

22 sequential testing strategy Are similar in principle to a RCT design. These designs have a single primary 
hypothesis, which either tested in the overall population first and then in a 
prospectively planned subset if the overall test is not significant, or in the marker-
defined subgroup first and then tested in the entire population if the subgroup analysis 
is significant. 

M+, M- Exp Std Randomize-all 105



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
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22 single-arm a cohort M+, M- Exp None single-arm 108

22 targeted enrichment M+ Exp Std Enrichment 117

23 adaptive signature Adaptive phase III non-Bayesian approaches that preserve the desired type I error 
rate while identifying an optimal target population. Design doesn't involve change in 
randomization weights or in eligibility criteria.

M+, M- Exp Std Randomize-all 12

23 cross-validated adaptive 
signature

Not described M+, M- Exp Std Randomize-all 47

23 stratification Patients are not excluded on the basis of marker status, but the size of the trial is 
adequately powered for th eanticipated frequency of marker-positive patients and the 
overall 5% type I error allocated between the comparison of treatments overall and 
the comparison within marker-positive patients.

M+, M- Exp Std Randomize-all 111

23 targeted enrichment Only marker-positives are included M+ Exp Std Enrichment 118
24 all-comers Not described M+, M- Exp Std Randomize-all 16
25 adaptive Not defined explicitly Combination of categories 2

25 adaptive signature data from a Phase III interim analysis are used to discover the biomarker classifier. A 
fixed α split is then applied: 0.04 (two-sided) is allocated to the full-population 
hypothesis (using all of the patients in the trial), and 0.01 (two-sided) is allocated to 
the biomarker-positive subset hypothesis (using only the patients after the interim 
analysis, as those before it are used to derive the classifier).

M+, M- Exp Std Randomize-all 12

25 biomarker-enriched only biomarker-positive patients are enrolled and randomized to treatment A or B M+ Exp Std Enrichment 25

25 biomarker strategy patients are randomized to two strategies: biomarker-directed and standard 
randomization. Patients who are randomized to the biomarker-directed strategy arm 
are assigned what is believed to be the optimal treatment based on their biomarker 
status. Patients who are randomized to the standard randomization strategy arm are 
then randomized to therapy irrespective of biomarker status.

M+, M- M-based strategy Std Biomarker-strategy with 
marker assessment in the 
control arm

27

25 biomarker-stratified patients are stratified into biomarker-positive and biomarker-negative strata, and 
randomized to treatment A or B within each stratum.

M+, M- Exp Std Randomize-all 38

25 enriched Phase III trial in the biomarker-positive subpopulation only M+ Exp Std Enrichment 55

25 traditional Phase III trial in the full population M+, M- Exp Std Randomize-all 122

26 targeted The drug is evaluated in only one test group M+ Exp Std Enrichment 117



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

26 test-stratified is a drug-device study design in which subjects are stratified by their test result 
(positive or negative), and then within each stratum are randomized to treatment or 
control.

M+, M- Exp Std Randomize-all 120

27 adaptive accrual Not described Combination of categories 3

27 adaptive threshold Not described M+, M- Exp Std Randomize-all 14
27 biomarker stratified A design in which all eligible patients enter the trial and are not restircted by biomarker 

result
M+, M- Exp Std Randomize-all 28

27 hybrid All patients are screened for a biomarker and, similar to the biomarker stratified 
design, all patients remain in the study. However, only the marker defined subgroup of 
patients are randomized to the study and control treatments, comparable with the 
enrichment design. 

Combination of categories 58

27 Marker enrichment The biomarker is measured for all patients with 'marker positive' patients randomized 
to the new treatment or control groups and the 'marker negative' patients excluded 
from treatment.

M+ Exp Std Enrichment 68

27 marker-based strategy This design assigns patients to have their treatment based on or independent of their 
marker status. 

M+, M- M-based strategy Std biomarker strategy with 
biomarker assessment in 
the control arm

76

27 marker-by-treatment-
interaction

Trial uses the marker the marker to stratify patients and is similar to conducting two 
parallel randomized clinical trials. 

M+, M- Exp Std Randomize-all 80

28 Bayesian adaptive Presented using I-SPY 2 study M+, M- Exp Std Randomize-all 19
28 enrichment study eligibility is determined based on a biomarker status. M+ Exp Std Enrichment 56

28 marker by treatment 
interaction, test of interaction

In this design although the randomization scheme is identical to the previously 
described marker by treatment interaction using separate tests design, the sample 
size is calculated to provide adequate power to test for a different treatment effect in 
th etwo marker groups. 

M+, M- Exp Std Randomize-all 66

28 marker by treatment 
interaction, using separate 
tests

All patients with a valid marker result are assigned to a marker-based subgroup, and 
within each subgroup, patients are randomized between two or more treatment arms.

M+, M- Exp Std Randomize-all 67

28 marker-based strategy each patient with known marker status is randomly assigned to two strategy groups: 
the marker-based strategy group, and the non-marker-based strategy group. All 
patients assigned to the marker-based strategy group are assigned to different 
treatments (standard or experimental) based on their biomarker status, wihle patients 
assigned to non-marker-based strategy group all receive the standard treatment.

M+, M- M-based strategy Std biomarker strategy with 
biomarker assessment in 
the control arm

76



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
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28 Modified marker-based 
strategy

all patients in the non-marker-based strategy group will have a second randomization 
and are assigned to one of the two treatments being used in the marker-based group. 

M+, M- M-based strategy Exp, Std Biomarker-strategy with 
treatment randomization in 
the control arm

83

29 adaptive parallel 2 two-stage phase II trials in prallel, one in the biomarker+ group and one in the 
biomarker- group. After the first stage the trial may continue in all patients or only in 
the bm+ group.

Combination of categories 8

29 Bayesian adaptive 
randomization

is used for the development of targeted therapies for which the companion biomarkers 
are only putative or not known at all at the start of the phase II trial. In practice, the 
phase II trial has been separated in a learning phase to identify the biomarker and a 
second phase in which these biomarkers are used for adaptive randomization.

M+, M- Exp Std Randomize-all 20

29 biomarker-strategy with 
randomized control

Is presented in the figure M+, M- M-based strategy Exp, Std Biomarker-strategy with 
treatment randomization in 
the control arm

34

29 biomarker-strategy with 
standard control

This design compares a standard treatment with a biomarker-strategy which adapts 
treatment according to the biomarker status. The biomarker is not measured in the 
control arm.

Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

35

29 biomarker-stratified Startifying patients by their biomarker status and then randomizing them M+, M- Exp Std Randomize-all 38

29 discordant risk randomized Determining the risk based on clinical characteristics and and biomarker values and 
randomizing patients with discordant risk to experimental or standard treatment

Combination of categories 51

29 interaction Startifying patients by their biomarker status and then randomizing them M+, M- Exp Std Randomize-all 63

29 intermediate risk randomized Design of the MINDACT trial, where patients with intermediate risk based on the 
biomarkers are randomized to experimental or control treatment while high riks 
patients receive experimental treatment and low risk patients receive the control 
treatment.

Combination of categories 64

29 prospective subset designs that combine testing an experimental therapy along with the validation of 
corresponding biomarkers. More suitable when a biomarker is suspected but still 
requires prospective validation.(example: SATURN in non-small cell lung cancer)

M+, M- Exp Std Randomize-all 90

29 randomize-all All patients or a subset of them are tested after randomization to determine the 
biomarker status. Although this approach could be used prospectively, it is more 
commonly used retrospectively in an ongoing prospective trial. 

M+, M- Exp Std Randomize-all 94



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
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29 selection complete exclusion of a subset shown to derive no benefit or harm from treatment. Is 
preferred when a biomarker is sufficiently reliable to exclude patients unlikely to 
respond to therapy.

M+ Exp Std Enrichment 101

29 Tandem-two step A design that uses a predefined pharmacogenomic biomarker, All patients are entered 
in the first stage, regardless of the biomarker status. If the number of clinical 
responses that are observed in the first stage is large enough, the study proceeds to 
the second stage in the overall population. if the number of responses observed in the 
first stage is insufficient the sutdy accrues only patients in the subgroup predicted by 
the pharmacogenomic biomarker to be responders. 

Combination of categories 116

29 targeted complete exclusion of a subset shown to derive no benefit or harm from treatment. Is 
preferred when a biomarker is sufficiently reliable to exclude patients unlikely to 
respond to therapy.

M+ Exp Std Enrichment 117

30 Controlled cohort 
phrmacogenetic study

M+, M- Exp Std Randomize-all 45

30 parallel controlled 
pharmacogenetic diagnostic 
study

Implicitly presented in figure and examples Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

89

30 Sequential before–after 
pharmacogenetic diagnostic 
study

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

103

30 Uncontrolled cohort 
pharmacogenetic study

M+, M- Exp None single-arm 131

31 adaptive randomization one example of a Bayesian statistical design that uses accumulated data from patient 
outcomes and marker performance to inform subsequent patient assignments to the 
tested therapies.

M+, M- Exp Std Randomize-all 11

32 adaptive randomisation permits modified accrual into a specified treatment group based on an interim testing 
for futility

M+, M- Exp Std Randomize-all 11

32 adaptive threshold design permits two methods of analysis; one, a pre-specified threshold level of 
significance for the overall comparison with a different level of significance for 
subsequent comparisons, depending on the alpha spending or the second type of 
analysis which assumes effectiveness only in GBM+ subjects and tests for this.

M+, M- Exp Std Randomize-all 14

32 enriched Enriched or targeted designs are those in which marker status forms the critical 
eligibility criterion, i.e., subjects are included based on the presence or absence of the 
marker. 

M+ Exp Std Enrichment 55



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

32 hybrid only a subgroup of GBM defined subjects are randomly assigned to the treatment 
under investigation based on the marker status while the other GBM defined subjects 
are assigned to standard care therapy

Combination of categories 58

32 marker by treatment interaction design uses the marker as a stratification tool and patients are assigned to treatments 
within each subgroup

M+, M- Exp Std Randomize-all 65

32 marker-based strategy patients are randomly assigned either based on or independent of the marker status M+, M- M-based strategy Std biomarker strategy with 
biomarker assessment in 
the control arm

76

32 targeted Enriched or targeted designs are those in which marker status forms the critical 
eligibility criterion, i.e., subjects are included based on the presence or absence of the 
marker. 

M+ Exp Std Enrichment 117

33 Biomarker-strategy, with 
biomarker assessment in the 
control arm

Patients are randomly assigned to an experimental treatment arm that uses the 
biomarker to determine therapy or to a control arm that does not but biomarker is 
measured in the control arm,

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

36

33 Biomarker-strategy, without 
biomarker assessment in the 
control arm

Patients are randomly assigned to an experimental trt arm that uses the BM to 
determine therapy or to a control arm that does not.

Unknown M-based strategy Std biomarker-strategy without 
biomarker assessment in 
the control arm

37

33 Biomarker-stratified An adequately sized design that randomly asigns patients to treatment A or treatment 
B stratified by the biomarker value

M+, M- Exp Std Randomize-all 38

33 Combination of biomrker trial 
designs

when several therapies targeting different molecular targets are being evaluated, use 
of multiple BMs is often required. 

Combination of categories 43

33 conventional retrospective introduction of the biomarker question into a clinical trial M+, M- Exp Std Randomize-all 46

33 enrichment random assignment restricted to patients with specific biomarker values M+ Exp Std Enrichment 56

34 single-arm Not defined explicitly M+, M- Exp None single-arm 108

35 Bayesian adaptive 
randomization

Shown in the figure M+, M- Exp Std Randomize-all 20

35 efficient targeted Shown in the figure M+ Exp Std Enrichment 54

35 marker strategy Shown in the figure Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

70

35 marker stratified Shown in the figure M+, M- Exp Std Randomize-all 71



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

35 Simple randomization Shown in the figure M+, M- Exp Std Randomize-all 107
36 adaptive For the settings where the biology of the drug target is not well understood at the time 

of phaset III initiated. Adaptive not with regard to sample size or randomization ratio, 
but rather with regard to the subset in which the new trt is evaluated relative to the 
control.

M+, M- Exp Std Combination of categories 2

36 adaptive signature A design that combines a prospective development of a sensitive patient classifier 
and a prperly powered test for overall effect in a single pivotal trial. Based on a fall-
back design, if the overall treatment effect is not significant at a reduced level alpha1, 
the patients in the RCT are partitioned into a training set and a validation set. A 
classifier is developed in the training set. The classifier idntifies the patients who 
appear to benefit from the new treamtnet comparted to control. The classifier defined 
on the training set is used to classify the patietns in the validation set as either 
sensitive or not sensitivve. One then compares outcomes for the sensitive patients in 
the validation set who received T veresus the sensitive patients in the valdiation set 
who recevied C. Freidlin recently demonstrated that the power of this approach can be 
substantially increased by embedding the classifier development and validation 
process in a Kfold cross-validation.

M+, M- Exp Std Randomize-all 12

36 adaptive threshold When a predictive biomarker score was prospectively defined in an RCT comparing a 
new treatment (T) to a contorl (C). The score is not used for restricting eligibility and 
no cut-point for the score is prospectvely indicated. A fall back analysis begins by 
comparing T to C for all randomized patients at alpha1. If the treatment effect is not 
significant at that level, then one finds the cut-point s* for the biomarker score which 
leads to the largest treatment effect in comparing T to C restricted to patients with  
score>s*. Jiang et al employed a log-likelihood measure of treatment effect and let L* 
denote the LL of trt effect when restricted to patients with biomarker level >s*. The null 
distribution of L* was determined by repeating the complete analysis after permuting 
the treatment and control labels and thousand time.s if the permutation statitical sig of 
L* is <0,05-a1 then trt is considered superior to C for the subset of the patients with 
biomarker>s*,

M+, M- Exp Std Randomize-all 14

36 Biomarker-stratified Randomization is stratified on the biomarker status of patients (shown in figure) M+, M- Exp Std Randomize-all 38

36 Biomarker-stratified with fall-
back analysis

a biomarker stratified design which  has a 2 step analysis: 1) an overall test of  
average trt effect for all randomize patients, but the threshold of significance used 
(alpha1) is less than the traditional 0,05 two-sided level. If the overall test is not 
significant at that reduced level (eg 0,03), then one pre-defined subset analysis in the 
biomarker-pos patients at 0,05-alpha1 is permitted so that the overall type 1 error is 
preserved at the 0,05 level. 

M+, M- Exp Std Randomize-all 39



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

36 enrichment where there is compelling biological or phase II data that the biomarker identifies 
patients who are very unlikely to benefit form the new treatment. Patients predicted 
responsive are randomized to new drug or control and patients predicted non 
responsive are off study.

M+ Exp Std Enrichment 56

36 targeted where there is compelling biological or phase II data that the biomarker identifies 
patients who are very unlikely to benefit form the new treatment. Patients predicted 
responsive are randomized to new drug or control and patients predicted non 
responsive are off study.

M+ Exp Std Enrichment 117

37 Marker by treatment interaction In this design, we stratify patients according to marker status, and randomize to 
treatments A and B within each marker stratum

M+, M- Exp Std Randomize-all 65

37 Marker-based strategy I patients are randomized to either a marker-based strategy arm, for which treatment is 
determined based on marker status, or a nonmarker-based strategy arm, in which all 
patients receive the standard of care.

M+, M- M-based strategy Std Biomarker-strategy with 
marker assessment in the 
control arm

78

37 Marker-based strategy design 
II

patients randomized to the nonmarker-based strategy arm are again random- ized to 
receive the alternative treatment or the standard of care ([4,8];

M+, M- M-based strategy Exp, Std Biomarker-strategy with 
treatment randomization in 
the control arm

79

37 traditional An untargeted design in which all participants are randomized to treatment or placebo M+, M- Exp Std Randomize-all 122

38 traditional not described M+, M- Exp Std Randomize-all 122

39 prospective/retrospective First the genomic sample  are collected in a clinical study, either prior to, during or 
after trial completion. Second, specification of the genomic hypothesis may arguably 
be prospective, because it is stated prior to genomic diagnostic assay testing and thus 
the genomic biomarker status of each subject has not been classified or is unknown 
at that time. Third, the clinical outcome data has already been collected and anlayzed 
without the presence of genomic information.

M+, M- Exp Std Randomize-all 91

40 Customized randomization between standard arm, in which the treatment is the same for all 
patients, and a personalized arm, in which treatment is chosen based on the marker 
status of each patient

Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

48

40 enrichment randomization between standard and experimental treatment only in patients selected 
according to the status of the marker

M+ Exp Std Enrichment 56



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

40 Marker-based strategy randomization between standard arm, in which the treatment is the same for all 
patients, and a personalized arm, in which treatment is chosen based on the marker 
status of each patient

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

76

40 randomize-all is randomization between standard and experimental treatment without selection, 
possibly with stratification basedonthe status of themarker

M+, M- Exp Std Randomize-all 94

40 stratified A randomize-all trial with stratification based on the status of the marker M+, M- Exp Std Randomize-all 112

40 targeted randomization between standard and experimental treatment only in patients selected 
according to the status of the marker 

M+ Exp Std Enrichment 117

40 treatment-marker interaction A randomize-all trial with stratification based on the status of the marker M+, M- Exp Std Randomize-all 124

41 untargeted a design in which all subjects are enrolled regardless of their genetic characteristics M+, M- Exp Std Randomize-all 133

42 adaptive biomarker When there are a small number of candidate binary biomarkers defined in advance M+, M- Exp Std Randomize-all 6

42 adaptive signature Develops a predictive signature in a training set of the trial and evaluates the 
treatment effect for signature and patients in the test set

M+, M- Exp Std Randomize-all 12

42 adaptive threshold When the threshold for the positivity of the test is not established at the start of a 
pivotal trial

M+, M- Exp Std Randomize-all 14

42 Adaptively modifying types of 
patients accrued

Design proposed by Wang et al.. a Phase III design comparing a new treatment with a 
control, which starts with accruing both test-positive and test- negative patients. An 
interim analysis is performed, evaluating the new treatment in the test-negative 
patients. If the observed efficacy for the control group exceeds that of the new 
treatment group and the difference exceeds a futility boundary, then accrual is limited 
to test-positive patients until the originally planned total sample size is reached. Wang 

Combination of categories 15

42 Adaptively modifying types of 
patients accrued

proposed by Liu et al., a two-stage design in which only test-positive patients are 
accrued during the initial stage of the trial. At the end of the first stage, an interim 
analysis is performed comparing the outcome of the new treatment versus the control 
for the test-positive patients. If the results are not promising for the new treatment, 
accrual stops and no treatment benefit is claimed. If the results are promising for the 
test-positive patients at the end of the first stage, accrual continues for test-positive 
patients and accrual also commences for test-negative patients in the second stage.

Combination of categories 15

42 enrichment The design which only incorporate test-positive patients M+ Exp Std Enrichment 56



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

42 generalized adaptive signature Uses the training set of the trial to select among candidate biomarkers and to optimize 
cut-points; the selected biomarker is evaluated in the test set

M+, M- Exp Std Randomize-all 57

42 marker strategy patients are randomized to be tested or not. For those who are not tested, their 
treatment is determined based on stage and standard clinical prognostic factors and 
practice standards. For those patients who are randomized to be tested, the results of 
the test can be used in conjunction with stage and standard prognostic factors to 
inform treatment decisions.

Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

70

42 modified marke strategy Design of the MINDACT trial. Before randomization, the practice standard-determined 
treatment and the marker-based treatment are identified. Only patients for whom the 
two treatments differ are randomized.

Combination of categories 82

42 Standard Nonenrichment design which includes both test negatives and positives M+, M- Exp Std Randomize-all 109

42 stratification Design that includes both test-positive & test-negative patients with an stratified 
randomization

M+, M- Exp Std Randomize-all 111

42 targeted The design which only incorporate test-positive patients M+ Exp Std Enrichment 117

43 adaptive accrual Proposed by Want et al Combination of categories 3

43 biomarker-adaptive threshold Proposed by Jiang et al. M+, M- Exp Std Randomize-all 29
43 enrichment All patients are screened using the diagnostic test for a biomarker, and only those with 

positive results are included in the study and randomized to receive the test treatment 
or standard treatment.

M+ Exp Std Enrichment 56

43 hybrid As a similar enrichmend design strategy, in which patients with only a specific 
biomarker are randomly assigned their treatment based on the biomarker status, 
whereas patients in the other biomarker are assigned the standard treatment. 

Combination of categories 58

43 Outcome-based adaptive 
randomization

Proposed by Zhou et al., using a Bayesian hierarchical framework to randomly assign 
patients to treatments based on the biomarker status. 

M+, M- Exp Std Randomize-all 88

44 outcome-based adaptive 
randomization

proposed by Zhou et al. BATTLE Trial is an example, All patients undergo baseline 
biopsies for biomarker assessment prior to randomization. The primary end point is 
the disease control rate after 8 weeks of randomization. Patients with certain 
biomarker profiles will be adaptively randomized to one of the four treatment arms with 
the randomization rate based on the updated RR from accumulating data in the trial. 
For each biomarker profile, better performing arms will have higher randomization 
rates and vice versa.

M+, M- Exp Std Randomize-all 88

44 single-arm Not defined explicitly M+, M- Exp None single-arm 108
45 adaptive signature Proposed by Freidlin et al. M+, M- Exp Std Randomize-all 12



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

45 biomarker-adaptive threshold Proposed by Jiang et al. M+, M- Exp Std Randomize-all 29

45 Biomarker-strategy patients are randomized to an arm that uses the biomarker to guide therapy, versus a M+, M- M-based strategy Std biomarker strategy with 33
45 biomarker-stratified all patients are randomized regardless of biomarker status, but the analysis plan is 

structured for testing treatment-effect dependence on the biomarker.
M+, M- Exp Std Randomize-all 38

45 enrichment the bio- marker is assessed in all patients, but random- ization is restricted to the 
biomarker-positive patients

M+ Exp Std Enrichment 56

46 adaptive analysis Not defined explicitly Combination of categories 5

46 Enrichment Screens patients for the presence or absence of a marker or a panel of markers, and 
th l i l d ti t h ith h d t h t i k

M+ Exp Std Enrichment 56
46 hybrid Not described Combination of categories 58

46 marker by treatment interaction uses the marker status as a stratifica- tion factor (i.e., assumes that the overall 
population can be split into marker defined subgroups) and randomizes patients to 
treatments within each marker subgroup

M+, M- Exp Std Randomize-all 65

46 marker-based randomizes patients to have their treatment either based on or independent of the 
marker status. 

M+, M- M-based strategy Std biomarker-strategy with 
biomarker assessment in 
the control arm

73

46 sequential testing M+, M- Exp Std Randomize-all 104
46 Sequential-testing strategy A design which utilize a single primary hypothesis that is either tested in the overall 

population first and then in prospectively planned subset, or in the marker defined 
subgroup first, and then teste in the entire population if the subgroup analysis is 
statistically significant.  

M+, M- Exp Std Randomize-all 106

47 Cross-Validated Adaptive 
Signature

Cross-validation extension of the adaptive signature design that optimizes the 
efficiency of both the classifier development and the validation components of the 
design.

M+, M- Exp Std Randomize-all 47

48 two-stage sample-enrichment A design that that begins with enrollment from certain subgroup of patients and allows 
the trial to be terminated for futility in that subgroup.

Combination of categories 128

49 single-arm Not defined explicitly M+, M- Exp None single-arm 108
49 two-step phase II predictor 

biomarker evaluation
In the first stage, a group of patients unselected with regard to biomarker status (all 
comers) is studied. If sufficient numbers of objective responses are observed in the 
first stage, then the study continues into the second stage, still accruing unselected 
patients. If the number of responses observed in the first stage is not sufficiently high, 
then the study continues accruing only patients in the subgroup predicted by the 
pharmacogenomic classifier to be responders. Study termination is governed by a 
standard optimal two-stage phase II trial design.

Combination of categories 129

50 selection A design in which only marker- positive patients enter the validation trial M+ Exp Std Enrichment 101



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

51 Bayesian covariate adjusted 
response-adaptive (BCARA) 
randomization

Step 1: Run-in phase: The first n*>=J*(K+1) subjects are randomized to the treatment 
arms using a standard randomization procedure, where J denotes the number of 
treatment groups and K the number of biomarkers. It is required that at least one 
response is observed in each of the J treatment groups before proceeding to the 
Bayesian response adaptive randomization. Step 2: Adaptive determination of the 
predictive biomarker profile groups: Predictive biomarker profile groups are 
determined adaptively after each new patient has entered the trial. The biomarker 
status is determined before the randomization. The PLSLR approach is used to 
determine the predictive bio- marker profile groups as described in the section 
‘Adaptive determination of predictive biomarker profile groups’. Step 3: Bayesian 
covariate-adjusted response-adaptive randomization: After the biomarker status and 
bio-marker profile groups of a newly accrued subject have been determined, the 
subject is randomized into one of the treatment arms using a BCARA randomization. 
Step 4: Decision to stop or continue the trial.

Combination of categories 21

52 enrichment An enrichment design screens patients for the presence or absence of a marker or a 
panel of markers and then only includes patients in the clinical trial who either have or 
do not have a certain marker characteristic or profile. The

M+ Exp Std Enrichment 56

52 Marker-based strategy randomizes subjects to have their treatment either based on or independent of the 
marker status

M+, M- Exp Std Biomarker-strategy with 
marker assessment in the 
control arm

76

52 Treatment by marker 
interaction

uses the marker status as a stratification factor when randomizing subjects to 
treatment

M+, M- Exp Std Randomize-all 123

53 customized randomization between standard arm, in which the treatment is the same for all 
patients, and a personalized arm, in which treatment is chosen based on the marker 
status of each patient

Unknown M-based strategy Std biomarker-strategy, with 
biomarker assessment in 
control arm

49

53 marker-based randomization between standard arm, in which the treatment is the same for all 
patients, and a personalized arm, in which treatment is chosen based on the marker 
status of each patient

Unknown M-based strategy Std biomarker-strategy, with 
biomarker assessment in 
control arm

73

53 randomize-all randomization between standard and experimental treatment without selection, bu 
with stratification based on the status of the marker

M+, M- Exp Std Randomize-all 94

53 targeted randomization between standard and experimental treatment only in patients selected 
according to the status of the marker

M+ Exp Std Enrichment 117



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

54 adaptive accrual Proposed by Wang et al. Design outlines a strategy to adaptively modify accrual to 
two predefined marker-defined subgroups based on aninterim futility analysis. 
Specifically, the trial follows the following scheme: (1) begin with accrual to both 
marker-defined subgroups; (2) if the treatment effect in one of the subgroups fails to 
satisfy a futility boundary at the interim analysis, terminate accrual to that subgroup, 
and (3) continue accrual to the other subgroup until the planned total sample size is 
reached, including accruing subjects thathadplanned to be includedfromthe 
terminated subgroup. This design demonstrated greater power than a nonadaptive 
trial in simulation settings; how- ever, this strategy might lead to a substantial increase 
in the accrual

Combination of categories 3

54 all-comers all patients meeting the eligibility criteria (which does not include the status of a 
biomarker characteristic) are entered into the trial

M+, M- Exp Std Randomize-all 16

54 biomarker-adaptive threshold is similar to the sequential testing strategy designs discussed earlier and can be imple- 
mented one of two ways: the new treatment is compared with the control in all patients 
at a prespecified significance level, and if not significant, a second stage analysis 
involving finding an optimal cut point for the predictive marker is performed using the 
remaining alpha; or under the assumption that the treatment is effective only for a 
marker-driven subset, no overall treatment to control comparisons are made, instead, 
the analysis focusesonthe identification of optimal cut points.

M+, M- Exp Std Randomize-all 29

54 enrichment all patients are screened for the presence or absence of a marker or a panel of 
markers, and only those with (or without) certain molecular features are included in 
the trial.

M+ Exp Std Enrichment 56

54 hybrid In this design, only a certain marker-defined subgroup of patients are randomly 
assigned to have their treatment based on their marker status, whereas patients in the 
other marker-defined sub- groups are assigned the standard-of-care treatment(s).

Combination of categories 58

54 Marker-based strategy randomly assigns patients to have their treatment either based on or independent of 
the marker status. 

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

76

54 marker-by-treatment-
interaction

design uses the marker status as a stratification factor (ie, assumes that the overall 
population can be split into marker-defined subgroups) and randomly assigns patients 
to treatments within each marker subgroup. This is similar to conducting two 
independent RCTs, one in each marker-based sub- group, except that both are 
conducted under one largeRCTumbrella.

M+, M- Exp Std Randomize-all 80

54 outcome-based adaptive 
randomization

design uses a Bayesian hierarchical framework to adaptively (based on outcome from 
the accumulated data in the trial) randomly assign patients to treatments based on the 
biomarker status.

M+, M- Exp Std Randomize-all 88



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

54 sequential testing strategy are similar in principle to a standardRCTdesign with a single primary hypothesis, that 
is either tested in the overall population first and then in a prospectively planned 
subset, or in the marker-defined subgroup first, and then tested in the entire 
population if the subgroup analysis is significant. The

M+, M- Exp Std Randomize-all 105

54 targeted all patients are screened for the presence or absence of a marker or a panel of 
markers, and only those with (or without) certain molecular features are included in 
the trial.

M+ Exp Std Enrichment 117

54 unselected all patients meeting the eligibility criteria (which does not include the status of a 
biomarker characteristic) are entered into the trial

M+, M- Exp Std Randomize-all 132

55 Biomarker analysis within an 
existing RCT

A pre-specified analysis of prospective data collected from an existing RCT of trat M+, M- Exp Std Randomize-all 24

55 Classical Using a classical RCT design, the impact of treatment with the availability of a novel 
biomarker can be tested by randomly assigning patients to either the biomarker test ± 
conventional tests, or conventional test only 

Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

41

55 discordant test results RCT When 2 tests are compared, very often 1 of them is already used in clinical practice, 
and decisions on subsequent management are made based on this test. Let us 
assume that, currently, test positive patients are treated and test negative patients are 
not. If future decisions are made under the guidance of the new test, patients who test 
positive on the new test will be treated and those who test negative will not. This 
means that the only patients who would be managed differently are the ones who test 
positive on the existing test but negative on the new one, and those who test negative 
on the existing test but positive on the new one.

Combination of categories 52

55 enrichment upfront testing of all patients for the BM and selecting only patients with BN results 
that will lead to change in outcome with the proposed treatment.

M+ Exp Std Enrichment 56

55 Non-targeted RCT (stratified by 
marker)

Shown in the figure M+, M- Exp Std Randomize-all 87

55 Random disclosure moving the point of randomization back in time, to the point where the test results are 
not yet known. This comes down to the randomization of all patients to either 
disclosure or nondisclosure of the results of the test.

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

92

55 RCT of test positives randomization is limited to test positives M+ Exp Std Enrichment 95
55 RCT of testing One could move the point of randomization further back in time, to the decision 

whether or not to perform the test. Such a design has also been called a marker-
based strategy design

Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

96

55 targeted upfront testing of all patients for the BM and selecting only patients with BN results 
that will lead to change in outcome with the proposed treatment.

M+ Exp Std Enrichment 117



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

55 Test as baseline in RCT Instead of treating all patients in an identical way one can randomly allocate patients 
to 1 of 2 treatment strate- gies, and establish the prognostic value of the test in each 
arm separately.  

M+, M- Exp Std Randomize-all 119

56 prospective/retrospective When a “retrospective” study is designed to use archived specimens from a 
previously conducted prospective trial

M+, M- Exp Std Randomize-all 91

57 marker strategy In such a trial, treatment decisions are made for patients who are randomly assigned 
to the control group using standard prognostic factors and practice guidelines. For 
patients who are randomly assigned to the investigational group, the test, or marker, 
is used in treatment determination, perhaps in conjunction with standard prognostic 
factors.

Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

69

58 adaptive patient enrichment A two-arm randomized controlled trial that incorporate prospective planning to allow 
for adaptively enriching patient subsets. TheThe overall treatment effect is then the 
weighted average of the treatment effects in the mutually exclusive subsets of the 
originally intended entire study population. The adaptive enrichment approaches 
permit assessment of treatment effect that may be applicable to specific nested 
patient (sub)sets due to heterogeneous patient characteristics and/or differential re- 
sponse to treatment, e.g. a responsive patient subset versus a lack of beneficial 
patient subset, in all patient (sub)sets studied. The adaptive enrichment approaches 
considered include three adaptive design scenarios: (i) total sample size fixed and 
with futility stopping, (ii) sample size adaptation and futility stopping, and (iii) sample 
size adaptation without futility stopping. 

Combination of categories 10

59 adaptive signature Proposed by Freidlin and Simon, a design for a phase 3 trial that can be used when 
no predictive clas- sifi er is available at the start of the trial. The analysis plan is in two 
parts. At the conclusion of the trial, the new treatment is compared with the control 
overall using a threshold of signifi cance of α1 level, then a second analysis takes , 
which is somewhat less than the total 0.05. A finding of statistical signifi cance at that 
level is taken as support of a claim that the treatment is broadly effective. If the overall 
treatment effect is not significant at the α1 level, then a second analysis takes place. 
The patients are divided into a training set and test- ing set. The data for patients in 
the training set is used to defi ne a single subset of patients who appear to ben- efi t 
from the new treatment compared with the control. When that classifi er has been 
developed on the training set, the new treatment is compared with the control for 
classifi er-positive patients in the test set. The comparison of new treatment with 
control for the subset is restricted to patients in the test set in order to preserve the 
principle of separating the data used to develop a classifi er from the data used to test 
treatment effects in subsets defi ned by that classifi er. The comparison of treatment 
with control for the subset uses a threshold of signifi cance of 0.05 - α1 in order to 
assure that the overall chance of a false-positive
conclusion is no greater than 0.05.

M+, M- Exp Std Randomize-all 12



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
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59 adaptive threshold Proposed by Jiang et al., for situations where a predictive index is available at the 
start of the trial but a cut-point for con- verting the index to a binary classifi er is not 
established. With their design, tumor specimens are collected from all patients at 
entry, but the value of the predictive index is not used as an eligibility criterion. 

M+, M- Exp Std Randomize-all 14

59 Adaptively modifying types of 
patients accrued

Proposed by Wang et al., a phase 3 design comparing a new treatment with a control 
that starts with accruing both test-positive and test-negative patients. An interim 
analysis is performed evaluating the new treatment in the test-negative patients. If the 
observed efficacy for the control group exceeds that for the new treatment group and 
the difference exceeds a futility boundary, then accrual of test-negative patients 
terminates and accrual of additional test-positive patients is substituted for the 
unaccrued test-negative patients until the originally planned total sample size is 
reached. Wang et al. show computer simulations that indicate this design has greater 
statistical power than nonadaptive approaches, but their design involves many more 
test-positive patients and may require much longer trial duration.

Combination of categories 15

59 Adaptively modifying types of 
patients accrued

Proposed by Liu et al., a two-stage accrual design in which only marker-positive 
patients are accrued during the fi rst stage. At the end of the fi rst stage, an interim 
analysis is performed comparing outcome for the new treatment versus control for the 
marker-positive patients. If the results are not promising for the new treatment, then 
accrual stops and no treatment benefi t is claimed. If the results are prom- ising for 
the marker-positive patients at the end of the fi rst stage, then accrual continues for 
marker-positive patients and it also commences for marker-negative patients in the 
second stage.

Combination of categories 15

59 enrichment a diagnostic test is used to restrict eligibility for a randomized clinical trial comparing a 
regimen containing a new drug with a control regimen.

M+ Exp Std Enrichment 56

59 marker strategy With this design, patients are randomized to be tested or not. For those who are not 
tested, their treatment is determined based on stage and standard clinical prognostic 
factors and practice standards. For

Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

70

60 enrichment Testing the treatments only within certain marker-defined subgroup M+ Exp Std Enrichment 56

61 enrichment A design under which, all patients must have a positive diagnosis for the molecular 
targets by the diagnostic device to be randomized to receive either the targeted drug 
or the control treatment in the targeted clinical trials.  

M+ Exp Std Enrichment 56



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

62 adaptive parallel two-stage for the evaluation of a targeted agent that it is thought might have different activity in 
subgroups defined by BM+ vs BM-. The BM is pre-specified. The study begins with 2 
parallel studies, one conducted in BM- subjects and the other in BM+ subjects. The 
design continues enrolling N unselected subjects during the second stage if the 
number or responses to the drug in the BM- group in the first stage xmmts or ezceeds 
a cutoff. In the first stage of the
design, N-1 biomarker-negative (NEG) subjects and N+1biomarker-positive (POS) 
subjects are studied. If the number of responses to the drug in the biomarker-negative 
group in the first stage, X-1, meets or exceeds a cutoff of k-1, then Nun unselected 
subjects are accrued during the second stage. If X- 1is less than k-1but the number of 
responses in the biomarker-positive group in the first stage, X+1, meets or exceeds a 
cutoff of k+ 1, then the design enrolls N+ 2 additional biomarker-positive subjects 
during the second stage and no further biomarker-negative subjects are accrued. A 
total of N+ and N- biomarker-positive and biomarker-negative subjects, respectively, 
will have been enrolled by the end of the second stage. A total of X+T (biomarker-
positive group) and X-T (biomarker-negative group) responders will have been 
served.To determine drug benefit, total responses X+ T and XT are compared against 
cutoffs k+ and k- if unselected patients continued to be enrolled during the second 
stage or X+
T is compared against the cutoff k+ 2 if only biomarker-positive subjectswere enrolled 
in the second stage.The trial stage- and group-specific samples sizes N-1, N+1, Nun, 
N+2 and cutoffs k-1, k+1, k-, k+, k+2 are determined so that they control the 
probability of correct conclusions in the biomarker-positive and unselected patient 
groups.

Combination of categories 9

62 single-arm Not defined explicitly M+, M- Exp None single-arm 108
62 Tandem-two step (Putszai 2007) Design incorporates a prespecified pharmacogenomic predictor of 

response. In the first stage, a group of patients unselected with regard to biomarker 
status (all comers) is studied. If sufficient numbers of objective responses are 
observed in the first stage, then the study continues into the second stage, still 
accruing unselected patients. If the number of responses observed in the first stage is 
not sufficiently high, then the study continues accruing only patients in the subgroup 
predicted by the pharmacogenomic classifier to be responders; study termination is 
governed by a standard optimal two-stage phase II trial design in that subgroup of 
patients predicted to be responders.

Combination of categories 116

63 hybrid randomize all patients as in the traditional design, but also conduct the assay on all 
patients; assess the overall treatment effect as well as the effect in the targeted 
subgroup.

M+, M- Exp Std Randomize-all 59

63 targeted randomize only patients with positive assays; assess treatment effect in these 
patients; no information will be available about the treatment effect in assay negative 
patients.

M+ Exp Std Enrichment 117



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

63 traditional randomize all patients without regard to target; assess overall treatment effect. M+, M- Exp Std Randomize-all 122

64 augmented strategy Suggested by Sargent and Allegra, an extension to the strategy design  in which 
patients are randomized between marker-based treatment (as in the strategy design) 
and treatment independent of marker, wherein a second randomization between new 
versus standard therapy is added to the latter arm. 

M+, M- M-based strategy Exp, Std Biomarker-strategy with 
treatment randomization in 
the control arm

18

64 randomize-all the marker status of the patient is assessed and all patients are randomized to one of 
two treatments.

M+, M- Exp Std Randomize-all 94

64 strategy First, biomarker effect is assessed then patietns are randomized to marker-based 
versus non marker-based strategy

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

110

64 targeted patients are first assessed for their marker value and only marker-positive patients are 
enrolled in the trial and randomized to the two treatment options.

M+ Exp Std Enrichment 117

65 adaptive signature Proposed by Freidlin and Simon, a design for a phase 3 trial that can be used when 
no predictive clas- sifi er is available at the start of the trial. The analysis plan is in two 
parts. At the conclusion of the trial, the new treatment is compared with the control 
overall using a threshold of signifi cance of α1 level, then a second analysis takes , 
which is somewhat less than the total 0.05. A finding of statistical signifi cance at that 
level is taken as support of a claim that the treatment is broadly effective. If the overall 
treatment effect is not significant at the α1 level, then a second analysis takes place. 
The patients are divided into a training set and test- ing set. The data for patients in 
the training set is used to defi ne a single subset of patients who appear to ben- efi t 
from the new treatment compared with the control. When that classifi er has been 
developed on the training set, the new treatment is compared with the control for 
classifi er-positive patients in the test set. The comparison of new treatment with 
control for the subset is restricted to patients in the test set in order to preserve the 
principle of separating the data used to develop a classifi er from the data used to test 
treatment effects in subsets defi ned by that classifi er. The comparison of treatment 
with control for the subset uses a threshold of signifi cance of 0.05 - α1 in order to 
assure that the overall chance of a false-positive
conclusion is no greater than 0.05.

M+, M- Exp Std Randomize-all 12

65 Adaptively modifying types of 
patients accrued

Design proposed by Wang et al. Combination of categories 15

65 Biomarker-adaptive threshold Proposed by Jiang et al., for situations where a predictive index is available at the 
start of the trial but a cut-point for con- verting the index to a binary classifi er is not 
established. With their design, tumor specimens are collected from all patients at 
entry, but the value of the predictive index is not used as an eligibility criterion. 

M+, M- Exp Std Randomize-all 29

65 enrichment With an enrichment design, a diagnostic test is used to restrict eligibility for a 
randomized clinical trial comparing a regimen containing a new drug to a control 
regimen,

M+ Exp Std Enrichment 56



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

65 Including test negatives and 
positives with defined analysis 
plan

When a predictive classifier has been developed but there is uncertainty about its 
usefulness, it is generally best to include both classifier positive and classifier 
negative in the pivotal clinical trials comparing the new treatment with the control 
regimen. It is essential, however, that an analysis plan be predefined in the protocol 
for how the predictive classifier will be used in the analysis. 

M+, M- Exp Std Randomize-all 60

66 outcome-based adaptive 
randomization

Bayesian adaptive design, outcome-based adaptive randomization trial design. 
Randomization rate based on the updated disease control rate from the accumulated 
data in the trial. For each biomarker profile, high-performing treatments have higher 
randomization rates, and vice versa.

M+, M- Exp Std Randomize-all 88

67 targeted a trial in which the only patients randomized are those who are most likely to respond 
to the experimental agent

M+ Exp Std Enrichment 117

67 untargeted Not defined explicitly M+, M- Exp Std Randomize-all 133
68 adaptive signature Proposed by Freidlin and Simon M+, M- Exp Std Randomize-all 12
68 Biomarker adaptive threshold Proposed by Jiang et al. M+, M- Exp Std Randomize-all 22
68 enrichment a design in which a diagnostic test is used to define eligibility for a randomized clinical 

trial comparing a new drug to a control regimen.
M+ Exp Std Enrichment 56

68 Standard Not defined explicitly M+, M- Exp Std Randomize-all 109
69 marker by treatment interaction Both marker positive and marker negative patients are randomized to the 

experimental treatment or control. The analysis plan either calls for separate 
evaluation of the treatment difference in the two marker strata or for testing the 
hypothesis that the treatment effect is the same in both marker strata. When

M+, M- Exp Std Randomize-all 65

69 stratified analysis The status of a biomarker-based classifier of the likelihood of responding to E is 
utilized in a prospectively specified analysis plan. The biomarker classifier is not just 
used for stratifying the randomization.

M+, M- Exp Std Randomize-all 113

69 targeted A biomarker classifier is developed for identifying those patients most likely to 
respond to the new treatment (E). Only those patients are randomized to E versus the 
control treatment. The patients predicted less likely to respond (marker negative) are 

ff t d

M+ Exp Std Enrichment 117

69 traditional A design in which unclassified marker positive and marker negative patients are 
randomized.

M+, M- Exp Std Randomize-all 122

70 Discrepant case randomized patients whos biomarker status differs from clinico-pathological status are randomised 
to either standard or experimental treatment

Combination of categories 53

70 Marker-based strategy patients are randomly assigned to have their treatment determined by their marker 
status or to receive standard treatment

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

76



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

70 Modified marker-based 
strategy

patients are randomly assigned to have their trt determined by their marker status or 
to be randomised again to either standard or experimental treatment.

M+, M- M-based strategy Exp, Std Biomarker-strategy with 
treatment randomization in 
the control arm

83

70 Stratified randomized patients are stratified according to biomarker status and randomised to either 
standard or experimental treatment

M+, M- Exp Std Randomize-all 114

71 biomarker-adaptive threshold When a predictive biomarker score was prospectively defined in an RCT comparing a 
new treatment (T) to a contorl (C). The score is not used for restricting eligibility and 
no cut-point for the score is prospectvely indicated. A fall back analysis begins by 
comparing T to C for all randomized patients at alpha1. If the treatment effect is not 
significant at that level, then one finds the cut-point s* for the biomarker score which 
leads to the largest treatment effect in comparing T to C restricted to patients with  
score>s*. Jiang et al employed a log-likelihood measure of treatment effect and let L* 
denote the LL of trt effect when restricted to patients with biomarker level >s*. The null 
distribution of L* was determined by repeating the complete analysis after permuting 
the treatment and control labels and thousand time.s if the permutation statitical sig of 
L* is <0,05-a1 then trt is considered superior to C for the subset of the patients with 
biomarker>s*,

M+, M- Exp Std Randomize-all 29

72 Direct predictive biomarker-
based

In direct testing the biomarker is an integral part of the intervention and patients are 
randomly allocated to have their therapy determined by the marker status versus 
receiving standard treatment independent of marker status. 

Unknown M-based strategy Std Biomarker-strategy without 
marker assessment in the 
control arm

50

72 Indirect predictive biomarker-
based

patients are divided base upon their marker status and randomly allocated to receive 
treatment A or treatment B.

M+, M- Exp Std Randomize-all 61

73 biomarker-guided pursues a randomized comparison between the biomarker- guided (or biomarker-
based) arm and the non- biomarker-guided arm

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

31

73 two-stage adaptive accrual a Phase III design comparing a new treatment with a control, which starts with 
accruing both test-positive and test- negative patients. An interim analysis is 
performed, evaluating the new treatment in the test-negative patients. If the observed 
efficacy for the control group exceeds that of the new treatment group and the 
difference exceeds a futility boundary, then accrual is limited to test-positive patients 
until the originally planned total sample size is reached.  

Combination of categories 126

74 adaptive Simon two-stage a Phase 2 study design for a targeted therapy in subjects whose cancer in unlikely to 
spontaneously regress. The starting point is Simon's two-stage design.The design is 
adapted to handle the testing of a targeted subgroup as well as the population with the 
disease as a whole. The proposed adaptation is to initially begin with the two parallel 
studies and then, based on the results of the first stage enroll either selected or 
unselected patients during the second stage.

Combination of categories 13



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

75 tandem two-step phase II trial combines 2 optimal two-stage phase II trials into a single study. uses a predefined 
pharmacogenomic biomarker. All patietn are entered in the first stage, regardless of 
the biomarker status. If the number of clinical responses that are observed in the first 
stage is lagrge enought, the study proceeds to the second stage in the overall 
population. if the number of responses observed in the first stage is insufficient the 
sutdy accrues only patients in the subgroup predicted by the pharmacogenomic 
biomarker to be responders. 

Combination of categories 115

76 Screening enrichment In an enrichment design, the genomic classifier is used to select patients and to study 
only the selected patients.

M+ Exp Std Enrichment 100

77 classifier randomization randomizes patients between classifiers which procures a direct validation of the new 
marker

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

42

77 two-way stratifed patients are first evaluated for the marker status and then one specific risk category of 
patients are randomized between two therapeutic options depending on the marker 
allocation. The rest of patients are also treated and followed.

Combination of categories 130

78 Adaptive Patients are randomized to drug and placebo, if a p-value <0,04 is achieved drug is 
approvable without biomarker. If p<0,04 is not achieved, enrich using biomrkers, but 
require p<0,01 in drug versus placebo subgroup for Rx co-approval with Dx test 

Combination of categories 2

79 targeted a design based on randomizing only patients predicted to preferentially bene�t from 
the new treatment

M+ Exp Std Enrichment 117

79 untargeted to conduct a clinical trial comparing T to C for all patients in the disease category M+, M- Exp Std Randomize-all 133

80 marker-based design with no 
randomization in the 
nonmarker-based arm 

Implicitly presented in figure and examples Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

74

80 marker-based design with 
randomization in the 
nonmarker-based arm 

Implicitly presented in figure and examples M+, M- M-based strategy Exp, Std Biomarker-strategy with 
treatment randomization in 
the control arm

75

80 separate randomization Implicitly presented in figure and examples M+, M- Exp Std Randomize-all 102
81 stratified analysis The status of a biomarker based classifier of the likelihood of responding to E is 

utilized in a prospectively specified analysis plan. The biomarker classifier is not just 
used for stratifying the randomization. Alternative analysis plans are described in the 
text.

M+, M- Exp Std Randomize-all 113

81 targeted A biomarker classifier is developed for identifying those patients most likely to 
respond to the new treatment (E). On- ly those patients are randomized to E versus 
the control treatment. The patients predicted less likely to respond (marker negative) 
are off study. The

M+ Exp Std Enrichment 117



Ref. No. Extracted Label Definition Patients Intervention Comparison Patient Flow Category Unique 
Label

82 adaptive signature for settings where a single or small number of candidate classifiers are not available 
at the start of the Phase III clinical trial. The analysis starts by comparing outcomes 
for the treatment group E to the control group C for all randomized patients. If this 
overall treatment effect is not significant at a reduced level a1, the full set P of 
patients in the clinical trial is partitioned into a training set Tr and a validation set V. A 
prespecified algorithmic analysis plan is applied to the training set to generate a 
classifier Cl(x;Tr). This classifier is a function that identifies the patients who appear to 
benefit from the new treatment. Once a single completely specified classifier is 
defined on the training set, it is used to classify the patients in the validation set as 
either 'sensitive' or 'insensitive' to treatment E. One then compares outcome for these 
sensitive patients in the validation set who received E to the sensitive patients in the 
validation set who received C. If the statistical significance value for this comparison 
is less than 0.05-a1 then treatment E is superior to C for the subset of the patients 
predicted to be sensitive using the classifier developed in the training set.  

M+, M- Exp Std Randomize-all 12

83 marker by treatment interaction In this design we assume the marker splits the population into two groups. Patients in 
each marker group are randomly assigned to two different treatments.

M+, M- Exp Std Randomize-all 65

83 Marker-based strategy After biomarker measurement, each patient is randomly assigned to either have 
therapy determined by their biomarker status or to receive therapy independent fo 
marker status. 

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

76

83 Modified marker-based 
strategy

non-marker based arm undergo a second randomization to receive one of the same 
two treatments being used in the marker-based arm.

M+, M- M-based strategy Exp, Std Biomarker-strategy with 
treatment randomization in 
the control arm

83

83 Retroactively applying the 
marker by trt interaction desing

M+, M- Exp Std Randomize-all 97

84 single-arm Not defined explicitly M+, M- Exp None single-arm 108
85 Marker strategy This design assesses whether there is benefit to using a marker when choosing a 

treatment for a patient, compared to not using the marker (treating as is commonly 
done now, without considering predictive marker); marker is measured in all patients

M+, M- M-based strategy Std Biomarker-strategy with 
biomarker assessment in 
the control arm

69

85 Marker x Treatment Interaction The trial is the equivalent of 2 randomized treatment trials done in each marker status 
group. 

M+, M- Exp Std Randomize-all 72

86 conventional Not defined explicitly M+, M- Exp Std Randomize-all 46
87 enrichment The design may enrich the cohort by selecting patients who may have a higher 

chance of responding to targeted agents
M+ Exp Std Enrichment 56

88 trials of a single test/ 
comparing 2 strategies

comparing 2 strategies: conventional strategy vs test-based management Unknown M-based strategy Std Biomarker-strategy without 
biomarker assessment in 
the control arm

125




