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“Predictive” companion diagnostic claims

Analytical validation late during co-
development

Companion diagnostic development
through retrospective use of clinical trial
specimens




In-Vitro Diagnhostic Devices (1VDs)

Safety

= There Is reasonable assurance ... that the probable benefits ...
outweigh any probable risks. [21CFRE60.7(d)(1)]

Effectiveness

= There Is reasonable assurance that ... the use of the device ...

will provide clinically significant results. [21CFR860. 7(e)(1)]



Usage Determines Risk

Therapeutic decisions driven by single test
results are becoming more common as
personalized medicine evolves.

These tests (“companion diagnostics”) are
essential to enable specific therapeutic products
to achieve their established safety and efficacy
In marketed usage.

The risks for such tests equal the risks of the
therapeutic products.

Therapy-directing test usage requires availability
of an FDA approved test for the biomarker.

Intent is to optimize risk/benefit trade-offs.




How Can Biomarkers Help?

Subclassifying human disease (cancer,
degenerative, etc) is essential (organ, tissue, etc.)

Extensive (outcome driven) study establishes
biomarker meaning for pathophysiology,
aggressiveness, therapeutic response.

A new biomarker might usefully subclassify
disease — pending elucidation of its role.

Robust understanding of the biomarker’s role
often not in hand before starting treatment trials.

Use care in applying the biomarker to therapy
selection.



Pre-supposition: Biomarker positive patients are
“enriched” for responders. Can we study the marker-
positive population alone?
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Yes, but the picture is incomplete.



Biomarker Effects

 Predictive

— The biomarker distinguishes patients who will benefit from
those who will not benefit by treatment with a particular
drug.

— Compare drug effect (i.e., treatment vs control) for marker
positive versus marker negative patients.
* Prognostic

— The biomarker indicates disease aggressiveness. in
patients.

— Compare outcomes for marker positive patients versus
marker negative patients.

— Intervention (e.g., drug) is not a variate.
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Approved Drug/Device Examples

e Herceptin / Herceptest
— Marker negative patients studied? No.
— Analytical consistency.
— Multiple assays.
— New indications.

* Erbitux, Vectibix / EGFR Expression
— Marker negative patients studied? No.
— Analytical consistency.
— Evidence for responses in marker negative patients.



HERZ2 & EGFR:
Imperfect Precedents

« HER2 and EGFR biomarker products are
approved as companion diagnostics for
Herceptin, Erbitux and Vectibix.

e Tests for the markers identify patients
similar to those accrued in pivotal trials.

 The degree, to which the biomarker tests
distinguish between patients who will
benefit or not benefit from the drugs, Is
uncertain.
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Pre-Trial Biomarker Studies

v Pathophysiologic role of the biomarker
v Prognostic relevance of the biomarker
v Incentive for marker-targeted drug development

X Distinguish patients who benefit from those
who do not
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For new drug/device pairs, can
retrospective biomarker analysis
(applied to studies that did meet

pre-specified primary study
endpoints) help to distinguish
patients who benefit by the drug
treatment from patients who do not?
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Pre-Trial Biomarker Considerations

* Pre-analytical
— Preserve the biomarker
— Sample the right tissue (intra-specimen heterogeneity,
primary vs metastasis, effect from other treatments)
e Analytical
— Assured sensitivity, specificity, accuracy or precision, et al.
— Assured reproducibility
— Robust cut-point
 Biological
— Marker expression in non-targeted (e.g., hon-diseased)
tissues or cells
— Varied marker expression, without regard to drug effect
— Alternative modes of drug action 13



Co-Development Challenges
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Analytical Validation Precedes
(Final) Clinical Validation

It Is Important to analytically validate the
biomarker test before applying it to
specimens in the pivotal drug trial.

Redesign of the test, based on pivotal trial
results, Is highly suspect.

Final IVD version might not perform like
“prototype” or “beta” versions. Risky!

If patients accrue to trial based on non-
final assay, discordances raise problems.
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Analytical Validation Summary

With variant co-development paths, analytical
validation might be a late step in the overall co-
development process, but ...

... It is essential to fully specify and analytically
validate the device (best in final marketable
form) before applying the device to testing
pivotal trial samples.

Strategies for very late analytical validation
might raise review ISSuUes.

Avoid, if feasible, attempts to clinically validate
the device on trial specimens gated into the trial
using another version of the device.

21



Drug-Test Co-Development
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Evaluation of Late-Emerging Biomarkers:
Advantages of a Randomized Controlled Trial

 New (prospective) randomized controlled trial
(RCT) hard (Impossible?) to beat

e New RCT allows:

— Unbiased pre-specification of the biomarker under
study with the drug

— Optimal specimen collection/preservation/storage

— Access to trial specimens that are representative of
the accrued trial population (no recall bias, e.g., due
to specimen exhaustion or diversion)

— Stratification on IVD results before randomizing

— Potentially efficient allocation of Type 1 error
allowances. Prespecified adaptive design?
23



Summary (1)

 Companion diagnostics are at the heart of
personalized medicine, and carry the
same risk profile as the drug.

* “Predictive” claims for companion
diagnostics rely on understanding the
effect of the drug in both biomarker
positive and biomarker negative patients.

« Late emergence of critical biomarker
Information, causing re-evaluation of a
well-studied drug in light of a new
biomarker, may become common. .



Summary (2)

« Analytical validation of the new IVD test
may occur late in the development
process, but it is essential to complete it
before testing clinical trial specimens.

« Randomized controlled trials have
substantial advantages in evaluating the
significance of late-emerging biomarkers.

 The extent to which revision of the drug’s
use and clinical validation of the IVD test
can be based on retrospective analyses of
retained specimens requires scrutiny.
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