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Disclaimer

This presentation reflects the views of the author
and should not be construed to represent FDA’s
views or policies.



Outline

Overview of FDA's draft Guidance on Multiple
Endpoints in Clinical Trials

Summary of major public comments received

Discussion of questions raised and
outstanding issues toward finalization of the
Guidance



FDA approval standards

Drugs and biologics need to be “safe and
effective” to be approved
Biologics also need to be “safe, pure and potent”

“Substantial evidence” required to show
effectiveness

“evidence consisting of adequate and well-
controlled investigations, including clinical
investigations...”

A&WC can take different forms

Often a randomized double-blind clinical trial with
concurrent control ("Phase IlI")



Statistical implications of
standards

“Substantial evidence” usually means:
Statistically significant (one-tailed a = .025)
Evidence of clinical benefit
From more than one trial

There are exceptions
Surrogate endpoints
Single-trial approvals



Additional effectiveness
Information

In addition to approving a product for
marketing, FDA approves the content of
Informational material distributed along with
the product

Package insert [Pl], prescriber information, ...

Pls may contain a variety of assertions about
effectiveness on different endpoints
Effects need to be clinically significant, statistically
significant
Endpoints need to be prospectively defined
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Why we care about multiple
testing

Multiple testing can increase the Type | error
rate associated with the decision to approve a
product
Decreases the certainty that approved products
work as described

Multiple testing can increase the probability of
false or misleading information appearing in
product labeling



Family-wise Type | error rate
Inflation

Number of  Type | error | Number of Type | error
Ind. tests rate Ind. tests rate
1 2.50% 7 16.24%
2 4.94% 8 18.33%
3 7.31% 9 20.38%
4 9.63% 10 22.37%
5 11.89% 20 39.73%
6 14.09% 50 71.80%




Multiple endpoints guidance

A collaboration of FDA statistical and clinical
experts

Non-technical language to reach a broad
audience

Extensive discussion among stakeholders to
achieve consensus and clarity

Many stakeholders for something like this
Substantial detall
50 pages!



Sources of multiplicity in clinical
trials
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Scope of draft Guidance

Primary analysis of multiple primary and
secondary endpoints in adeguate and
well-controlled trials

Focus on multiple clinical parameters,
including:
Need to evaluate multiple endpoints to
establish effectiveness for approval

Wish to evaluate multiple endpoints to provide
additional effectiveness information

Composite endpoints



Largely out of scope

Other sources of multiplicity
Exploratory endpoints

Supportive or sensitivity analyses

Different tests, different populations, different
covariates, different imputation, etc.

Early-phase trials
Studies other than clinical trials




When Is It necessary to adjust

Adjust:

Multiple assertions of treatment benefit based
on primary & secondary endpoints

Success criteria are such that trial can
demonstrate effectiveness in multiple ways

Not adjust:

Supportive and sensitivity analyses of the
same endpoint in the same population

Descriptive analyses



Overarching recommendations

Trials should allow individual conclusions
about efficacy with respect to each
primary and secondary endpoint tested

Strong familywise error rate control

Global tests generally inflate the Type |
error rate for making conclusions on the
iIndividual endpoints

Not recommended
Try not to have too many endpoints!



Major topics discussed

Endpoint families

Multiple primary endpoints
Co-primary endpoints
Composite endpoints

Interpretation
Dissection

Analytical methods for multiple endpoints




Statistical approaches

discussed

Bonferroni
Holm
Hochberg

Prospective alpha
allocation scheme

Fixed-sequence

Modified fixed-
sequence

Truncated Holm for
parallel gatekeeping

Multibranched
gatekeeping
Graphical methods

Resampling-based
procedures



Major public comments

Statistical material too detailed / too long

Replace with literature references? Move to
appendix?

Other sources of multiplicity should be
discussed

Doses, subgroups, interim analyses

Is strong control across primary and secondary
endpoints always needed?

Too negative on resampling-based methods
Harmonize with EMA guidelines



Public suggestions for
expansion

Multiplicity across trials

Rare diseases

Safety endpoints

Complications with non-inferiority testing

Platform trials and other innovative
designs



My own preoccupations

Do we have a coherent decision-making
process (approval / labeling)? Do we know
how decisions relate to outcomes?

How does strong control of Type | error
relate to these?

What about adjusting confidence
Intervals?

What about Bayes?



Next steps

Small group meeting to discuss
finalization plans

Stay tuned....



Thank you!



