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FDA: Guidance for Industry and Food and Drug
Administration Staff -In Vitro Companion Diagnostic Devices

An IVD companion diagnostic device could be essential for the safe and effective
use of a corresponding therapeutic product to:

Ildentify patients who are most likely to benefit from the therapeutic product

|[dentify patients likely to be at increased risk for serious adverse reactions as a
result of treatment with the therapeutic product

*Monitor response to treatment with the therapeutic product for the purpose of
adjusting treatment (e.g., schedule, dose, discontinuation) to achieve improved
safety or effectiveness

ldentify patients in the population for whom the therapeutic product has been
adequately studied, and found safe and effective, i.e., there is insufficient
information about the safety and effectiveness of the therapeutic product in any
other population
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NGS (Next Generation Sequencing) overview

Library Preparation Specific primer set
and Sequencing Universal kit
Analytical Sequencer
Performance
Alignment and Program software
Sequence data analysis

<: Referring to
clinical database

Clinical Interpretation
Performance and Report
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The NEW ENGLAND ]OURNAL of MEDICINE

DECEMBER 19, 2013

First FDA Authorization for Next-Generation Sequencer
Francis S. Collins, M.D., Ph.D., and Margaret A. Hamburg, M.D.
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These products were first cleared as NGS platform and assays by FDA

MiSegDx Platform
*De Novo request submission for Class Ill—Class Il (special controls)

*The MiSegDx Platform is a sequencing instrument that measures fluorescence
signals of labeled nucleotides through the use of instrument specific reagents and
flow cells (MiSeqDx Universal Kit 1.0), imaging hardware, and data analysis
software. The MiSegDx Platform is intended for targeted sequencing of human
genomic DNA from peripheral whole blood samples. The MiSeqDx Platform is not
intended for whole genome or de novo sequencing.

MiSegDx Universal Kit 1.0
*De Novo request submission for Class |ll—Class | (general controls)

*The MiSegDx Universal Kit 1.0 is a set of reagents and consumables used in the
processing of human genomic DNA samples derived from peripheral whole blood,
and in the subsequent targeted re-sequencing of the resulting sample libraries.
User-supplied analyte specific reagents are required for the preparation of
libraries targeting specific genomic regions of interest. The MiSeqDx Universal Kit
1.0 is intended for use with the MiSeqDx instrument.
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These products were first cleared as NGS platform and assays by FDA

MiSegDx Cystic Fibrosis 139 Variant Assay (Class Il 510(k))

«detects 139 known clinically relevant variants of the CFTR gene using the
UFTRZ2 database (the Johns Hopkins University)

*The test is intended for carrier screening in adults of reproductive age, in
confirmatory diagnostic testing of newborns and children, and as an initial test to
aid in the diagnosis of individuals with suspected cystic fibrosis

MiSegDx Cystic Fibrosis Clinical Sequencing Assay (Class 1l 510(k))

*sequences the protein coding regions and intron/exon boundaries of the CFTR
gene

*The test is intended to be used as an aid in the diagnosis of individuals with
suspected cystic fibrosis



K(EHIZHTAHNGSDEIR

U.S. Food and Drug Administration
Protecting and Promoting Your Health

Public Workshop - Optimizing
FDA’s Regulatory Oversight of
Next Generation Sequencing
Diagnostic Tests Public Workshop,
February 20, 2015

The Food and Drug Administration (FDA) announced a public Workshop entitled: “Optimizing
FDA’s Regulatory Oversight of Next Generation Sequencing Diagnostic Tests.” The purpose of
this workshop was to discuss and receive feedback from the community on FDA'’s regulatory
approach to diagnostic tests for human genetics or genomics using Next Generation

Sequencing (NGS) technology.
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U.S. Food and Drug Administration
Protecting and Promoting Your Health

Public Workshop - Standards
Based Approach to Analytical
Performance Evaluation of Next
Generation Sequencing In Vitro
Diagnostic Tests, November 12,
2015

The Food and Drug Administration (FDA) is announcing a public workshop entitled “Standards
Based Approach to Analytical Performance Evaluation of Next Generation Sequencing In Vitro
Diagnostic Tests.” The purpose of this workshop is to obtain feedback on possible analytical
standards and approaches to develop or build on existing standardization efforts in order to
optimize FDA'’s regulation of next-generation sequencing (NGS)-based in vitro diagnostic tests.
Comments and suggestions generated through this workshop will also guide the use of
regulatory science to advance the further development of appropriate and relevant
performance standards for evaluation of next generation sequencing in vitro diagnostic tests
that produce results on variation in the human genome.
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m U.S. Food and Drug Administration www.fda.gov

Protecting and Promoting Public Health

November 2015 — A spectrum of approaches from
performance standards to design concept standards

Performance Standards Design Concept Standards

* Finalized test evaluation * Test design and development

* Establishing specific metrics * Ensure that the test developer
and acceptance criteria that can achieve the proper design
the test would have to satisfy and validation of an NGS test

e Which approach?

e Hybrid approach? If combination, which elements from each approach?
Transparency?
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U.S. Food and Drug Administration
Protecting and Promoting Your Health

Public Workshop - Use of
Databases for Establishing the
Clinical Relevance of Human
Genetic Variants, November 13,
2015

The Food and Drug Administration (FDA) is announcing a public workshop entitled: “Use of
Databases for Establishing the Clinical Relevance of Human Genetic Variants™. The purpose of
this workshop is to obtain feedback on ways in which FDA can use curated databases
containing information about human genetic varation as sources of valid clinical evidence for
the Agency’s oversight of the next-generation sequencing (NGS)-based in vitro diagnostic tests
(IVDs). Comments and suggestions generated through this workshop will guide the
development of best practices and/or regulatory standards for reliance on external curated
databases.
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m U.S. Food and Drug Administration www.fda.gov

Protecting and Promoting Public Health

Curated Databases

» Evidence can be generated by multiple parties
— Test developer would not be required to be the entity
that generates the data
* Genetics/genomics could be served well by
community efforts to aggregate and curate data
on genetic variants
— ClinVar, ClinGen, EXAC, emVAR, CFTR2,
PharmGKB, COSMIC, etc.
« Could alleviate the need for each test developer
to independently gather the evidence to support
a clinical association for the same variant
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m U.S. Food and Drug Administration www.fda.gov

Protecting and Promoting Public Health

What is a Well-curated Database?

* A number of groups have developed/are
developing their own standards for
curation, interpretation, and operation
— Royal College of Pathologists of Australasia
— ACMG
— Human Variome Project
— CAP

* FDA is looking for public input on principles
and factors for assuring database quality
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m U.S. Food and Drug Administration
Protecting and Promoting Public Health

Use of Databases to Support
Regulatory Decisions

« CFTR2 accepted as a source of clinical
evidence for the lllumina MiSeq CF 139
Variant Assay
— Data and evidence evaluation process

sufficient to provide assurance of the clinical
relevance of the variants reported by the test

— Acceptance specific to this single intended
use
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m U.S. Food and Drug Administration www.fda.gov

Protecting and Promoting Public Health

Scalability

* Could databases more generally serve as
sources of clinical evidence?

— Need to address issues of data quality,
database operations, curation and
Interpretation, personnel training, and
communication

» Evidence needs to be of sufficient quality to meet
regulatory requirements for clearance or approval
of an NGS-based test

- Assertions between specific genetic variants and
disease need to be as accurate as possible based
on current knowledge
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U.S. Food and Drug Administration
Protecting and Promoting Your Health

Public Workshop - Next Generation
Sequencing-Based Oncology
Panels, February 25, 2016

The Food and Drug Administration (FDA) is announcing the following public workshop entitled
“Next Generation Sequencing-Based Oncology Panels.” The purpose of this workshop is to
obtain feedback on analytical and clinical validation approaches for next generation sequencing
(NGS)-based oncology panels. Comments and suggestions generated through this workshop
will help guide the development of appropriate regulatory standards for evaluation of NGS-
based oncology panels in cancer patient management.



KEIZHITAHNGSDEIFM

Workshop| 2+ T2 & 11 1= Discussion Paper

Scope
The scope of the upcoming public workshop and the discussion questions included 1n this
document are limited to targeted NGS-based oncology panels for human genomic DNA/RNA

that are intended to be used as companion diagnostic devices for the clinical management of

previously diagnosed oncology patients, and for alternative therapeutic management for patients
who have already been considered for all appropriate therapies. Clinical indications that are not
within the scope of the upcoming public workshop or the discussion questions below include use
of oncology panels for cancer monitoring, \cancer risk assessment, cancer screening, and

standalone clinical diagnosis. The discussion will also not address circulating tumor DNA testing

devices.
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Intended Use of NGS-based Oncology Panels
The intended use statement below 1s intended to be a starting point for discussion on what an
appropriate intended use statement might be for a targeted NGS-based oncology panel. FDA 1is

seeking stakeholder input and comments on this intended use statement’s format and content and

would like to discuss any comments or concerns about this intended use statement at the

upcoming public workshop.

The [device name] 1s a qualitative in vitro diagnostic test that uses high throughput
parallel sequencing technology intended to detect sequence variations using the
[instrument name]. The [device name] 1s indicated as an aid in characterizing sequence
variations in [xx genes] on [DNA and/or RNA] isolated from [specimen type] specimens.

The device 1s also indicated as a companion diagnostic to aid in selecting oncology
patients for treatment with the targeted therapies listed in Table 1 below in accordance
with the approved therapeutic product labeling.

Table 1

Gene Variant Status | Tissue Types Targeted Therapies
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Results other than those listed in Table 1 are only indicated for use in patients who have
already been considered for all appropriate therapies (including the ones listed in Table

1). Safe and effective use has not been established for selecting therapy using this device
for the variants in the associated tissue types not listed in Table 1. Analytical
performance has been established for the variants listed in Table 2 below.

Table 2

Sample Type
Gene Variants (e.g.. FFPE,

fresh frozen)

Tissue Type

e.o.. lung. skin
o o

LoD

(based on LoD and
reproducibility data)

The device 1s not indicated to be used for standalone diagnostic purposes. screening,

monitoring, risk assessment. or prognosis.
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ﬁ U.S. Food and Drug Administration www.fda.gov
r Protecting and Promoting Public Health

NGS-based Oncology Panel Workflow

e Specimens —Type, collection and handling methods, preparation for
DNA/RNA extraction, and storage

e Nucleic acid preparation — Extraction method and assessment of quality

e Library Preparation — Primer design, amplification, capture type, quality
assessment

e Sequencing — Sequencing platform, reagents, platform validation.
e Base calling

¢ Alignment/mapping

e Variant calling

e Annotation/filtering/variant classification

e |nterpretation

e Report
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ﬁ U.S. Food and Drug Administration www.fda.gov
r Protecting and Promoting Public Health

Pre-Analytical and Quality Metric Approaches

e Deviations in sample preparation and processing can have
large effects on the outcome of nucleic acid based test

e Traditionally, FDA has asked clinical specimens from all
specimen types specified in the intended use statement to be
individually validated; and critical processing parameters be
assessed

e |t is not clear whether information about each processing
parameter across each tissue type is needed to support the
claims of NGS-based oncology panels intended to be used

across all tissue of origin s
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ﬁ U.S. Food and Drug Administration www.fda.gov
r == Protecting and Promoting Public Health

Examples of Questions for Discussion Regarding
Pre-analytical and Quality Metric Approaches

e Are there pre-analytical steps that are most critical for NGS-based
oncology panel performance?

e Arethere tumor types that are more challenging for NGS-based oncology

panels (e.g., brain, pancreas, etc.) and in what processing contexts (e.g.,
fresh frozen vs. FFPE)?

e What could be the appropriate level of validation needed to support both
FFPE and fresh frozen tissue claims? For instance, should performance of
the NGS-based oncology panel be validated with matched clinical
samples, differently prepared cell cultures (e.g., cell cultures frozen or
embedded to closely mimic how clinical samples are treated), or some
other way?
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a U.S. Food and Drug Administration www.fda.gov
r Protecting and Promoting Public Health

Analytical Validation and Bioinformatics

e NGS-based oncology panels report on variants over a
spectrum of clinical validity, from variants of
uncertain significance, to variants with companion
diagnostic indications linked to specific therapies

e FDA is seeking input on the appropriate level of
analytical validity that should be demonstrated for
variants included on NGS-based oncology panels
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ﬁ U.S. Food and Drug Administration www.fda.gov
r Protecting and Promoting Public Health

Examples of Questions for Discussion Regarding
Analytical Validation and Bioinformatics

e Should the number of variants being reported by an NGS-based oncology
panel determine whether a representative variant approach to analytical
validation is acceptable? If not, are there other validation approaches that
should be considered?

e Are there parameters (e.g., variant type, variant size, local sequence
context, global sequence context, other) that are most important to
capture in a representative variant set? Are there differences in
sequencing platform that would impact selection of a representative
variant set?

e Once analytical validity has been satisfactorily established for a specific
set of variants, are there requirements or controls that should be in place
to add, subtract, or substitute variants from the panel? 33
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Companon Diagnostic vs. Non-Companion
Diagnostic Gene/Variant(s)

U.S. Food and Drug Administration www.fda.gov

Protecting and Promoting Public Health

e Companion diagnostic
— Gene/variant(s) that are intended to guide therapy with a corresponding
therapeutic for a specified indication
— The clinical claim would be stated in the intended use statement of an NGS-
based oncology panel assay

— Categorized into either traditional/first-of-a-kind or follow-on companion
diagnostics

e Non-companion diagnostic
— Gene/variant(s) that may be prognostic of clinical outcome, predictive of

therapy response, or aid in the selection of therapies while not being essential
for the safe and effective use of a therapeutic product

— Understanding the status of these gene/variant(s) may aid in the
management of cancer patients

— May be reported based on sufficient analytical validation data without

accompanying clinical performance data 35
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a U.S. Food and Drug Administration www.fda.gov
r Protecting and Promoting Public Health

Questions for Discussion Regarding Companion
Diagnostic vs. Non-Companion Diagnostic
Gene/Variant(s)

e What are key considerations for evidence that would or would not be
sufficient for a follow-on companion diagnostic claim?

e What are appropriate expectations for routine reporting of gene/variants
without established companion diagnostic claims?

e What are the warnings or disclaimers that should be considered around
issues of panel comprehensiveness?

e What level of validation should be needed to move a variant from table 2
of the intended use to table 1 when new targeted therapeutics are
approved?

e What are the warnings or disclaimers that should be considered around
de novo variant reporting of unknown clinical significance?
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FDA approves first blood test to
detect gene mutation associated
with non-small cell lung cancer

For Immediate Release

June 1, 2016

Release

The U.S. Food and Drug Administration today approved the cobas EGFR Mutation Test v2, a
blood-based companion diagnostic for the cancer drug Tarceva (erlotinib). This is the first FDA-
approved, blood-based genetic test that can detect epidermal growth factor receptor (EGFR) gene
mutations in non-small cell lung cancer patients. Such mutations are present in approximately 10-
20 percent of non-small cell lung cancers (NSCLC).
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SUMMARY OF SAFETY AND EFFECTIVENESS DATA (SSED)

I. GENERAL INFORMATION

Device Generic Name: Real-time PCR. test

Device Trade Name: cobas® EGFR Mutation Test v2

The cobas® EGFR Mutation Test v2 (P120019/S007) was approved on November 13,
2015 for the qualitative detection of defined mutations in the epidermal growth factor
receptor (EGFR) gene in DNA derived from formalin-fixed paraffin-embedded tumor
tissue (FFPET) from non-small cell lung cancer (NSCLC) patients. The indications for
use of the device as approved in P120019/S007 1s to aid in 1dentifying patients with
NSCLC whose tumors have defined EGFR mutations and for whom safety and efficacy
of a drug have been established shown 1n the table below. The SSED to support the
FFPET indications are available on the CDRH website.

Table 1. Previously Approved cobas® EGFR Mutation Test v2 Indications for
FFPET Specimens.

Drug Mutations
TARCEVAF (erlotinib) Exon 19 deletions and L858R
TAGRISSO™ (osimertinib) T790M
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IL.

INDICATIONS FOR USE

The cobas® EGFR Mutation Test v2 is a real-time PCR test for the qualitative detection
of defined mutations of the epidermal growth factor receptor (EGFR) gene in non-small
cell lung cancer (NSCLC) patients. Defined EGFR mutations are detected using DNA
1solated from formalin-fixed paratfin-embedded tumor tissue (FFPET) or circulating-free

tumor DNA (cfDNA) from plasma derived from EDTA anti-coagulated peripheral whole
blood.

The test 1s indicated as a companion diagnostic to aid n selecting NSCLC patients for
treatment with the targeted therapies listed in Table 1 below 1n accordance with the
approved therapeutic product labeling:

Table 1.

Drug FFPET Plasma

/ TV AY
(Téﬁtciiﬁa)i% Exon 19 deletions and L838R |Exon 19 deletions and L858R

AGRISSOT™
TAGRISSO T790M

(osimertinib)
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Patients with positive cobas® EGFR Mutation Test v2 test results using plasma
specimens for the presence of EGFR exon 19 deletions or L858R mutations are eligible
for treatment with TARCEVA® (erlotinib). Patients who are negative for these mutations

by this test should be reflexed to routine biopsy and testing for EGFR mutations with the

FFPET sample type.

Drug safety and efficacy have not been established for the following EGFR mutations
listed in Table 2 below that are also detected by the cobas® EGFR Mutation Test v2:

Table 2.

Drug FFPET Plasma
TARCEVA® |[G719X. exon 20 insertions, G719X, exon 20 msertions,
(erlotinib) T790M, S7681 and L861Q T790M, S7681 and L861Q
TAGRISSO™ |G719X, exon 19 deletions, G719X, exon 19 deletions,
(osimertinib) |L858R, exon 20 insertions, L858R. exon 20 insertions.

S768I, and L861Q T790M, S768I, and L861Q
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2. Effectiveness Results

Tlle 111111‘[1 center, 1311d01111zed Phafse HI ENSURE studx tested the administration
Vv or stage
IIIBfIV NSC LC 1n patients with activ atmg EGFR ﬂ]llt’ithllS (Ex. 19del or L858R
substltutmn mutations) as determined by the cobas® EGFR Tissue Test vl. The
cobas® EGFR Plasma Test v2 was developed atte1 patients had been screened and
emolled m the ENSURE study usmcr the cobas® EGFR Tissue Test v1.
ns from patlents screened from the

ENSURE Smdx was per tomled using the cobas® EGFR Plasma Test v2.

Of the 217 patients enrolled (1.e.. those with an Ex. 19del or L858R mutation
detected in a tissue sample by the cobas® EGFR Tissue Test v1), 214 (98.6%) had
plasma samples available and 180 patients of them had plasma sample of at least
2.0 mL. Of the 180 plasma samples with a volume of 2.0 mL tested by cobas®
EGFR Plasma Test v2, 137 had a MD result for an Ex. 19del and/or an L858R
mutation (68 patients from the erlotinib arm. and 69 patients from the
chemotherapy arm).
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Plasma MD Population (pEGFR+) |Patients in the Tissue FAS who had an EGFR MD by the

cobas®E

GFR Plasma Test v2 and tissue NMD patients who

are MD by the cobas® EGFR Plasma Test v2 [Note: Tissue
NMD patients were. by definition. not enrolled in the
ENSURE study. Efficacy was estimated by imputation

methods. ]

Figure 4. Kaplan-Meier Plot of Investigator-assessed PFS for the
ENSURE Enrolled Patients with a MD by the cobas® EGFR Plasma Test

v2 (sample volume of 2.0 mL)
10 =
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Table 28. The Agreement of cobas® EGFR Tissue Test vl and cobas® EGFR Plasma Test v2 for

Detection of EGFR Mutations™ (for samples with volume of 2.0mL and Valid Test Results)

cobas® EGFR Tissue Test vl

MD NMD Total
cobas” EGFR MD 161 4 165
Plasma Test v2 NMD w 217 266
cobas®” EGFR Tissue Test vl Total
MD NMD
Invalid Test Result 2 8 10
Invalid Based on Plasma 39 17 76
Volume <2mL ) )
No Plasma Sample i 75 84
Total 260 341 601
PPA (95% CI) 76.7% (70.5%. 81.9%)
With only Valid NPA (95% CI) 98.2% (95.4%. 99.3%)
Result PPV (95% CI) 97.6% (93.9%. 99.1%)

NPV (95% CI)

81.6% (76.5%, 85.8%)

* Ex. 19del and L858R in aggregate.
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Evolving Japanese regulations on
companion diagnostics

To the Editor:

Precision medicine involves the identification
of a group of patients on the basis of a bio-
marker measured via a companion diagnostic
who are then treated with a therapeutic targeted
against that biomarker. The Japanese regulatory
agency responsible for overseeing the regula-
tory oversight of companion diagnostics is
the Pharmaceuticals and Medical Devices
Agency (PMDA; Tokyo), which works with the
Ministry of Health, Labor and Welfare (MHLW;
Tokyo). In September 2014, the PMDA held
a workshop on companion diagnostics that
brought together >400 participants from aca-
demia, industry and regulatory agencies. The
workshop identified the evaluation of concor-
dance among different diagnostics targeting the
same marker and the assessment of multiplex
diagnostics as two key outstanding challenges.
In the following correspondence, we briefly
introduce PMDA’s and MHLW?s activities with

NATURE BIOTECHNOLOGY VOLUME 34 NUMBER 2

regard to companion diagnostics, compare key
differences among Japanese, US and European
Union (EU; Brussels) regulations, and conclude
by describing challenges relating to companion
diagnostics discussed at the workshop.

The MHLW categorizes in vitro
diagnostics (IVDs) into class I products
(self-certified), class II products (subject
to third-party certification) and class III
products (subject to PMDA review under
marketing authorization applications
(MAAs) and approved by the MHLW),
mainly depending on risk profile. Class [ or
IT products without existing standards, like
class I1I products, are also subject to PMDA
review. Companion diagnostics generally fall
under class I1I and usually require review
not only by PMDA officers (standard MAAs)
but also by outside advisory experts. In July
2013, the PMDA published its “Notification
on approval applications for in vitro

FEBRUARY 2016
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doi:10.1038/nbt.3478

Sumimasa Nagai, Masaaki Urata,
Hiroyuki Sato, Motoki Mikami,
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Companion Diagnostics Working Group,
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Public Workshop — Liquid Biopsies
in Oncology Drug and Device
Development, an FDA-AACR public
workshop, July 19, 2016

The Food and Drug Administration (FDA) and Co-sponsor American Association for Cancer
Research (AACR) are announcing a public Workshop, Liquid Biopsies in Oncology Drug and
Device Development. As a noninvasive method to detect genetic alterations in tumors, analysis
of cell-free tumor DNA (cfDNA) in plasma holds much promise for improving cancer diagnosis
and monitoring as well as drug development. Liquid biopsy technologies are advancing quickly.
They are being incorporated into numerous drug development programs and are likely to be
rapidly incorporated into clinical care.

Time Subject Session Chair
8:15 AM Welcome
8:30 —9:50 AM Cancer Liquid Biopsies: State of The Science Julia Beaver, MD

10:20 AM - 12:00  Liquid Biopsies in Lung Cancer Drug Development and

PM Clinical Use Pasi Janne, MD, PhD
1:15-3:00 PM Liquid Biopsy Test Development Reena Philip, PhD

Accelerating Liquid Biopsy Applications to Improve Patient Gideon Blumenthal,

3:15-4:40 PM Cars MD

4:40 —4:45 PM Wrap up



a5 EDFHRER

Innovation and Biomarkers in Cancer Drug

Development

8 - 9 September 2016, Brussels, Belgium

We are honored to be able to invite you to attend IBCD 2016. Innovation and Biomarkers In Cancer Drug
Development, a first of a kind joint meeting organized by the European Organisation for Research and
Treatment of Cancer (EORTC), an academic research organization, the US Mational Cancer Institute (NCl), a
governmental institution, the European Medicines Agency (EMA), a regulatory agency, and the American
Association for Cancer Research (AACR), a professional scientific association.

SESSION 3 (Chairs: Denis Lacombe & Shakun Malik)

Patient access and regulatory challenges for clinical trials in the era of
molecularly defined “Personalized therapies”

* 14.00 - 14.10: Screening Patients for Efficient Clinical Trial Access (Vassilis Golfinopoulos)

* 14.10 - 14.20: NClI's precision medicine initiatives (Shakun Malik)

* 14.20 - 14.30: Evolving regulatory science: can we keep pace (Daniel O'Connor)

* 14.30 - 14.40: Managing multiple markers, tests and drugs for precision treatment of cancer
(Robert Becker)

* 14.40 - 14.50: Japanese point of View (Sumimasa Nagai)

* 14.50 - 15.40: PANEL DISCUSSION (Robert Becker, Jan Bogaerts, Herbert Kim Lyerly,
Thomas Lillie, Stefan Michiels, Kathy Oliver, Adrian Senderowicz, Chairs & Speakers of
the Session)
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