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Outline and goals

@ Clinical Trials framework and Composite Endpoints

@ Statistical methodology

© CompARE: Web-based platform to help in the decision
between CE or a component as the primary endpoint

@ Examples from cardiovascular area

© Extensions of CompARE
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Clinical Trials and Composite endpoints
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Clinical Trials and Composite endpoints
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Examples involving Composite endpoints

o LIFE® study:

o Control group (n = 4588)
o Losartan (n = 4605)

RELEVANT ADDITIONAL
ENDPOINT ENDPOINT

CV death
Stroke

Myocardial infarction

|

SIGNIFICANT

1 Dahlsf B et al. Cardiovascular morbidity and mortality in the Losartan Intervention For Endpoint reduction in
hypertension study (LIFE): a randomised trial against atenolol (2002).Lancet, 359:995-1003.
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Examples involving Composite endpoints

e LIFEM study: @ ARISE® trial:
e Control group (n = 4588) e Control group (n = 3066)
e Losartan (n = 4605) e Succinobucol (n = 3078)

RELEVANT ADDITIONAL
ENDPOINT ENDPOINT

CV death

Myocardial infarction Hospitalization
Stroke

Res. cardiac arrest

| |

NON SIGNIFICANT

1 Dahlsf B et al. Cardiovascular morbidity and mortality in the Losartan Intervention For Endpoint reduction in
hypertension study (LIFE): a randomised trial against atenolol (2002).Lancet, 359:995-1003

2 Tardif JC et al. Effects of succinobucol (AGI-1067) after an acute coronary syndrome: a randomised,
double-blind, placebo-controlled trial(2008). The Lancet. 371, Issue 9626, 1761-1768
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Composite Endpoints

Clinical concerns
@ Medical meaning of the composite
@ Relevance with the objectives of the study

@ Similar expected effects on each component

Statistical concerns
@ Address the problem of multiple comparisons
@ Avoid bias due to competing risks

@ Observe a higher number of occurrences
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Composite Endpoints

Clinical concerns
@ Medical meaning of the composite
@ Relevance with the objectives of the study

@ Similar expected effects on each component

Statistical concerns
@ Address the problem of multiple comparisons
@ Avoid bias due to competing risks

@ Observe a higher number of occurrences

and CAN (but not always)
@ Reduce sample size

@ Increase power



The ARE method
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Survival Analysis and the Logrank test

@ Relevant endpoint e Composite endpoint
Ho : S(t) = sW (1) Ho : S©O(t) = sW(r)
Logrank Test Statistic Zg: Logrank Test Statistic Z,:
Zr ~ N(0,1) under Hy Z, ~ N(0,1) under Hyp

Zr ~ N(p,1) under H; Z, ~ N(p, 1) under Hy
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The Asymptotic Relative Efficiency (ARE)

@ When ARE(Z,,Z) > 1 = the composite endpoint should be used.

1 Gémez G. and Lagakos S.W. Statistical considerations when using a composite endpoint for comparing treatment
groups (2013). Statistics in Medicine, 32, 719-738.
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The Asymptotic Relative Efficiency (ARE)

@ When ARE(Z,,Z) > 1 = the composite endpoint should be used.

1 Gémez G. and Lagakos S.W. Statistical considerations when using a composite endpoint for comparing treatment
groups (2013). Statistics in Medicine, 32, 719-738.

@ Relationship between ARE and sample sizes to achieve the same

power: N
ARE(Z,,2) = — (1)

n,

2 Gémez G. and Gémez-Mateu M. The Asymptotic Relative Efficiency and the ratio of sample sizes when testing
two different null hypotheses (2014). SORT, 38, 73-88.
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The Asymptotic Relative Efficiency (ARE)

@ When ARE(Z,,Z) > 1 = the composite endpoint should be used.

1 Gémez G. and Lagakos S.W. Statistical considerations when using a composite endpoint for comparing treatment
groups (2013). Statistics in Medicine, 32, 719-738.

@ Relationship between ARE and sample sizes to achieve the same

power: N
ARE(Z,,2) = — (1)

*

2 Gémez G. and Gémez-Mateu M. The Asymptotic Relative Efficiency and the ratio of sample sizes when testing
two different null hypotheses (2014). SORT, 38, 73-88.
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The ARE method
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Required parameter values to calculate ARE

@ HRgr and pr: Hazard Ratio and probability of observing the
Relevant endpoint (RE) in control group.

@ HRj and pa: Hazard Ratio and probability of observing the
Additional endpoint (AE) in control group.

@ p: Spearman’s coefficient between Tr and Tx
(Time to RE and AE respectively).



CompARE interface

Free and easy to use

Knowledge of R not needed

Accessible anywhere (laptop/mobile/tablet)
Compatible with any operating system and browser
Complete users’ guide documentation



CompARE interface

Free and easy to use

Knowledge of R not needed

Accessible anywhere (laptop/mobile/tablet)
Compatible with any operating system and browser

Complete users’ guide documentation

Information processed
in the server

USER

Input information
Execution of R code

(HTML forms) ARE (plugin R)

http://composite.upc.edu/CompARE

Results shown in
the Web

Internal results
saved in trackers



Data from LIFE study (Losartan treatment

CompARE

HELP . PERSONAL INFORMATION ABOUT

Information about all the candidate endpoints for your trial &

fy the parameter values and run it again)

Candi int £ Terminating? Pr ility of observing Hazard Ratio Type of
E
(click if yes) in control group endpoint the
Composite
CV mortality 005 0895 Relevant component [+]
Myocardial infarction ] 0.04% 107+ Relevant component E
Stoke ] 0.07% 0754 Additional component|~]

Advanced Informatien (Optional)
Shape parameter of the Weibull Distribution
Increasing Hazard Rate (B: 2) E
Increasing Hazard Rate (B: 2) E

Correlation Moderate (p: 0.5) El

Relevant endpoint

Additional endpoint



Graphical results
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Graphical results
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Other outputs

@ Survival and Hazard Ratio @ Numerical results
functions in tables

e
o ARE results depending on different correlation values and Hazard Ratios
o
) Fixed parameters Hazard Ratio AE | Correlation| ARE | Recommendation
° Probability RE (Control group) 015 09 0 los  useRe
~ Probability AE (Control group) 03 09 015|056 Use RE
o =~
<~ survival CE (treatmentgroup) Hazard Ratio RE 07 09 03 |04 Use RE
© ~ Survival CE (control grou Increasing Hazard
S : ( eroup) Distribution RE creasing 03 05 | o03x Use RE
Rate
Constant Hazard
i A X % :

0 Distribution AE ote exponentil) 03 07 03 Use RE
o

03 09 oz Use RE
- 07 o m Use CE
S} 07 015 259 Use CE

07 03 | 24 Use CE
o | i 07 05 218 UseCt
=} ime 07 07 |18 Use CE

07 09 |19 Use CE

0 End of study

Reported recommendations in text

List of previous results



Extensions of CompARE
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Ongoing extensions

@ Computations when both RE and AE include Death
o Different copulas other than Frank's

@ Combined probabilities and hazard ratios
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Ongoing extensions

@ Computations when both RE and AE include Death
@ Different copulas other than Frank's

o Combined probabilities and hazard ratios

Candidate endpoint E  Terminating? Probability of observing Hazard Ratio Type of
E
(click if yes) in control group endpoint
CV mortality 0055 0895 Relevant component [~

Myocardial infarction =] 004 1075 Relevant component El
max(p,y, p,) (P P2 HR ;= 0.89 HR,,=1.07
0.05 0.09 0.97 0.98 <¢p,<07
52089 §,=-0.05
\

0.99 103 €pz07
%é L : J
Pr HRg



Concluding Remarks and Future Extensions

@ Importance of choosing the Primary endpoint in a RCT

@ ARE method to choose a Composite endpoint or a component as
Primary

@ CompARE: Useful tool for Clinicians and Researchers




Concluding Remarks and Future Extensions

@ Importance of choosing the Primary endpoint in a RCT

@ ARE method to choose a Composite endpoint or a component as
Primary

@ CompARE: Useful tool for Clinicians and Researchers

@ Incorporate sample size calculations

@ Possibility to change assumptions by the user
(e.g. Distribution laws)

@ Binary outcomes
@ Improve output results (Dynamic plots)

@ Feedback from national/international colleagues
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