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Approved EGFR IVD in Taiwan
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The Clinical and Economic Impact of Inaccurate
EGFR Mutation Tests in the Treatment of Metastatic
Non-Small Cell Lung Cancer
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JAMA Oncology (2018) 4:838-841

JAMA Oncology | Brief Report
Comparison of Laboratory-Developed Tests
and FDA-Approved Assays for BRAF, EGFR, and KRAS Testing
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IMPORTANCE The debate about the role of the Food and Drug Administration (FDA) in the
regulation of laboratory-developed tests (LDTs) has focused attention on the analytical
performance of all clinical laboratory testing. This study provides data comparing the
performance of LDTs and FDA-approved companion diagnostics (FDA-CDs) in proficiency
testing (PT) provided by the College of American Pathologists Molecular Oncology
Committee.

DESIGN, SETTING, AND PARTICIPANTS This comparison of PT responses examines the
performance of laboratories participating in the College of American Pathologists PT for 3
oncology analytes for which both FDA-CDs and LDTs are used: BRAF, EGFR, and KRAS. A total
of 6897 PT responses were included: BRAF (n = 2524; 14 PT samples), EGFR (n = 2216; 11 PT
samples), and KRAS (n = 2157, 10 PT samples). US Food and Drug Administration companion
diagnostics and LDTs are compared for both accuracy and preanalytic practices of the
laboratories.

RESULTS From analysis of 6897 PT responses, this study demonstrates that both LDTs and
FDA-CDs have excellent performance overall, with both test types exceeding 97% accuracy
for all 3 genes (BRAF, EGFR, and KRAS) combined. Rare variant-specific differences did not
consistently favor LDTs or FDA-CDs. Additionally, more than 60% of participants using an
FDA-CD reported adapting their assay from the approved procedure to allow for a greater
breadth of sample types, minimum tumor content, and instrumentation, changing the
classification of their assay from FDA-CD to LDT.



No difference in assay performance between FDA-CDs and LDT

Key Points

Question Are there performance differences between
laboratory-developed tests (LDTs) and US Food and Drug
Administration-approved companion diagnostics (FDA-CDs [also
known as in vitro diagnostics])?

Findings In 6897 proficiency testing responses, both LDTs and
FDA-CDs exceed 97% accuracy combined across all comparable
molecular oncology proficiency testing samples. In addition, more
than 60% of participants using FDA-CDs report modifying the
approved procedure to broaden clinical practice, rendering them
LDTs.

Meaning This study supports the accuracy and comparable
performance of LDTs and FDA-CDs and indicates that the majority
of laboratories purchasing in vitro diagnostics for FDA-CDs are in
fact using them as LDTs.

]
Conclusions

We find no differences overall between FDA-CDs and LDTs in
assay performance for these 3 analytes, with an average of over
97% accuracy from both types of assays more than the 3 sur-
veys, although a technical limitation of one FDA-CD is noted.
This study identified alterations from the FDA-approved pro-
cedure in greater than 60% of respondents using FDA-CDs,
likely to allow for more clinical practice flexibility. Given the
overall comparable performance of FDA-CDs and LDTs, as well
as the significant off-label use of FDA-CDs, these data ques-
tion the distinction between FDA-CDs and LDTs from a regu-
latory standpoint and note the greater clinically relevant ap-
plications of LDTs.
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Approved EGFR IVD in USA

____ PMA_____ Device ________________Applicant

P030044

P120019

P120022
P150044
P150047

EGFR Pharmdx
Cobas Egfr Mutation Test And Cobas

EGFR Mutation Test V2
Therascreen EGFR Rgq Pcr Kit

Cobas EGFR Mutation Test V2
Cobas EGFR Mutation Test V2

DAKO NORTH AMERICA, INC.
ROCHE

QIAGEN MANCHESTER LTD
Roche Molecular Systems, Inc.

Roche Molecular Systems, Inc.


https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=P030044S007
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=P120019S026
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=P120022S018
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=P150044
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=P150047S002

@) QuestDiagnostics”

Most Clinical Service Lab in US uses

LDTs for their clinical service

Lung Cancer Mutation Panel (EGFR, KRAS, ALK)

Test Code

91216 [#) A

CPT Code(s)*
81235**,81275%%,81276**, 88271** (x2), 88274**
**CPT Code is subject to a MEDICARE LIMITED COVERAGE POLICY and may require a signed ABN when ordering.

@) Quest Diagnostics®

Includes

Epidermal Growth Factor Receptor (EGFR) Mutation Analysis; KRAS Mutation Analysis; Lung Cancer
(NSCLC), ALK 2p23 Rearrangement, FISH

Methodology

See individual tests

Assay Category

This test was developed and its analytical performance characteristics have been determined by Quest
Diagnostics. It has not been cleared or approved by FDA. This assay has been validated pursuant to the
CLIA regulations and is used for clinical purposes.

Reference Range(s)

https://testdirectory.questdiagnostics.com/test/test- EGFR Mutation Not detected
detail/91216/lung-cancer-mutation-panel-egfr-kras- KRAS Mutation Not detected
€ g P g Lung Ca See Laboratory

alk?q=EGFR&cc=MASTER (NSCLC),ALK,FISH Report

Preferred Specimen(s)

Formalin-fixed paraffin embedded tissue

Collection Instructions

See individual tests

Transport Container

Formalin-fixed, paraffin embedded tissue block

Transport Temperature

Room temperature

Specimen Stability

Room temperature: 5 years
Refrigerated: 5 years
Frozen: Unacceptable
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Home > Divisions » Molecular Diagnostics » Genetics and Solid Tumor Diagnostic Testing

Genetics and Solid Tumor Diagnostic Testing

The clinical laboratory offers DNA-based testing for a variety of
disorders. For further information on testing, please consult the

following links:

ALK Fusion FISH

Alpha-Thalassemia

Alpha-Hemoglobin DNA Sequence
Beta—Hemoglobin DNA Sequence

BRAF Mutations

BROCA - Cancer Risk Panel

BROCA or EpiPlex™ - Single Gene Testing
BROCA, ColoSeq™, Epiplex™ — Known Familial Mutation
ColoSeg™ - Lynch and PolyPosis Panel
ColoSeg™ Tumor Panel NEW

ColoSeq™ - Polyposis Panel

Cystic Fibrosis

GO

DNA Storage Prior to Testing
EGFR Mutations

UW Laboratory Medicine

Clini

ical Test Information

UW-OncoPlex™ Cancer
Gene Panel Featured at
SCCA & UW Medicine
Precision Medicine

UW-0OncoPlex™ is a
multiplexed gene
sequencing panel that
detects mutations in
tumor tissue in 262
cancer-related genes for
cancer treatment,
prognosis, and diagnosis.
For more information
including how to order
and pricing»

Featured at SCCA»
Featured at UW Medicine
Precision Medicine»

http://depts.washington.edu/labweb/Divisions/MolDiag/MolDiagGen/index.htm

@ Most University Hospital Service Lab in

| FAcuULTY

US also uses LDTs for clinical service

Background on EGFR Mutations

For some lung cancer patients, the mutation status of the EGF receptor gene (EGFR) in their tumor tissue is now being
predict response to drugs that inhibit the tyrosine-kinase activity of the EGF receptor protein, such as erlotinib and ge

Testing Algorithm

To allow cost-effective testing strategies, two levels of testing are offered:

¢ Level 1 (test code EGFRL1): The Level 1 test detects the most common somatic mutations in the EGF receptor ge
mutations in patients with lung cancer.

¢ Level 2 (test code EGFRL2): The Level 2 test is usually performed only if the EGFR Mutations Level 1 test is nega
mutations account for the remaining ~10% of mutations not detected by the Level 1 test. NOTE: Mutations such
testing may be performed without Level 1 when the indication for testing is to assess for resistance mutations.

Requisition Form

UWMC Genetics Requisition

Specimen Requirements and Handling

See EGFRLT or EGFRLZ in the Laboratory Medicine Online Test Guide for details regarding specimen collection, hanc

CPT Codes and Pricing

For CPT coding, see the Laboratory Medicine Online Test Guide: Click Here and enter "EGFRL1" or "EGFRL2".

For pricing information, contact Reference Laboratory Services (206)685-6066 or (800)713-5198



Molecular diagnosis is the fastest growing segment in IVD industry
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Projected 2019 MDx market share by region
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Overall the Global IVD market is dominated by 8-10 key players
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Approved EGFR IVD in Taiwan

AT O] 35 750k DD th/HE X mA ShE ]

Bl EE gr B F550049635%  Class I B4 BEGFRERRE A EH SEBELERTERNBIRAE
B40205> #7435 <& =2, ) Formosa EGFR Mutation Detection Kit

FBEE ar Bl 7 550289355%  Class Il #CEGFRERREmisEHSE _ € aE2EREEZERERD
B40204> #7435 7E =2 ) cobas EGFR Mutation Test v2 BPRAT]

FElEEgr Wi F550255355%  Class I "B REERRAFERRREERESR SREVREBIRAT
B1860G ERIBAHMEEE Eimigami 4
| B = ZH "QIAGEN” therascreen EGFR RGQ PCR kit

FEPEE gr B 75503048555  Class I "R REERAFERREERESR SREVREBIRAT
BA02043 #7455 72 34 iR BRI

“QIAGEN” therascreen EGFR RGQ PCR kit
FEhEs gz [ B 550006685 Class Il "BELER" ANBEGFRRERZRZWANE BELWBZ2RMHABRAE

B1860 /e fmIBAHM B ZR(EPCRE)
M EAE 48 AmoyDx EGFR 29 Mutations Detection Kit



LDT is an essential step to the development of IVD
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