Why care about billing and regulatory issues?

The final stages of translational medicine entail demonstration of clinical
utility and achieving financial sustainability.

* |[dentify major challenges of integrating novel diagnostics into clinical
practice




‘Failures’

\P

Launching new tests <~ Time required to assess technology
Turn-around times + Clinical grade < High-complexity
Novelty < Billing & Reimbursement

Internal vision <> Stakeholder strategies

Data analytics < Resource requirements

How to align these elements ?




Time

|dentify key challenges for integration of new diagnostic tools
into routine clinical practice |

]

Team

Project g Scope

Cost

* How much? =>Why? => strategy => alignment of initiative & funding source
* What ? => and in what order ? => what’s first => operations

* Who => cross-functionality => interdisciplinary teams
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“Clinical utility refers to
the likelihood that the test
will lead to an improved

”

i’

Burke W, Atkins D, Gwinn M, Guttmacher A, et al. Genetic test evaluation: information needs of clinicians, policy makers, and
the public. Am J Epidemiol 2002;156: 311-318.
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Summary

* Synthetize important elements of financial sustainability in diagnostic
medicine




TRADITIONAL MEDICINE vs. PRECISION MEDICINE

Traditionally, radiation, chemotherapy, and surgery were the only means by which doctors could treat cancer.
With precision medicine, doctors use a patient's genes to uncover clues for treating the disease.
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genes on or off

+ TRADITIONAL THERAPIES

The AMA Has Established Several CPT Code Sets for

Molecular Diagnostic Tests

Molecular Diagnostic

CPT Codes

MoPath Codes

Tier 1 Codes

Codes for commonly-

Tier 2 Codes

MAAA Codes

Codes for less-

performed gene-
specific and genomics
procedures, where a
single test or
procedure corresponds
to a single CPT code

single-gene tests,

organized into nine
ascending levels of
technical resources

performed by the
clinician

commonly performed

and interpretative work

Codes for Multianalyte
Assays with
Algorithmic Analyses
(MAAAS), or assays
that analyze multiple
biomarkers with
application of a
proprietary algorithm to
obtain a risk score

Codes for tests using
next-generation
sequencing (NGS)
technologies, specified
by methodology (e.g.,
whole genome vs.
whole exome) and
indication (scheduled
for implementation in
2015)

81210 BRAF 81400 =11
81235 EGFR 81401
81408 = L9

81445 = 5-50 solid
81450 = 5-50 heme
81455 =51+




Revenue Cycle
Management

Billing and

Reimbursement

ICD Coding
Monitoring of disease
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Levels of Approaching Financial Sustainability

Global or International level TOP-DOWN e VVALID
National or US-level System focus
State level Long term strategy e FDA
Region ..
Local * [nsurance — coverage pO|ICI€S
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Synthetize the healthcare infrastructure for financially-
sustainable genomics
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Approved Drugs

FDA grants accelerated approval to erdafitinib for
metastatic urothelial carcinoma

Hematology/Oncology (Cancer)
Approvals & Safety Notifications

f sHARE in LINKEDIN = ® PINIT | & EMAIL | & PRINT

Drug Information Soundcast in
Clinical Oncology (D.1.S.C.0.)
On April 12, 2019, the Food and Drug Administration granted accelerated approval to erdafitinib (BALVERSA,

Approved Drug Products
with Therapeutic
Equivalence Evaluations
(Orange Book)

Janssen Pharmaceutical Companies) for patients with locally advanced or metastatic urothelial carcinoma, with
susceptible FGFR3 or FGFR2 genetic alterations, that has progressed during or following platinum-containing
chemotherapy, including within 12 months of neoadjuvant or adjuvant platinum-containing chemotherapy.

Patients should be selected for therapy based on an FDA-approved companion diagnostic for erdafitinib. Today,
the FDA also approved the therascreen® FGFR RGQ RT-PCR Kit, developed by QIAGEN, for use as a companion
diagnostic for this therapeutic indication.

Erdafitinib approval was based on data from a cohort of 87 patients enrolled on Study BLC2001 (NCT02365597),
a multicenter, open-label, single-arm trial. These patients had locally advanced or metastatic urothelial carcinoma




e
Erdafitinib (BALVERSA®)

12.1 Mechanism of Action

Erdafitinib is a kinase inhibitor that binds to and inhibits enzymatic activity of FGFR1, FGFR2, FGFR3
and FGFR4 based on in vitro data. Erdafitinib also binds to RET, CSF1R, PDGFRA, PDGFRB, FLT4,
KIT, and VEGFR2. Erdafitinib inhibited FGFR phosphorylation and signaling and decreased cell
viability in cell lines expressing FGFR genetic alterations, including point mutations, amplifications, and
fusions. Erdafitinib demonstrated antitumor activity in FGFR-expressing cell lines and xenograft models
derived from tumor types, including bladder cancer.

* The efficacy population consists of a cohort of 87 patients who were enrolled in
this study with disease that had progressed on or after at least one prior
chemotherapy and that had at least 1 of the following genetic alterations:

* FGFR3 gene mutations (R248C, S249C, G370C, Y373C) or
* FGFR gene fusions (FGFR3-TACC3, FGFR3 BAIAP2L1, FGFR2-BICC1, FGFR2-CASP7)

-
e
Insurance coverage?

Table 1a. Conditions for which Solid Tumor NGS Panel Testing is MEDICALLY NECESSARY

Disease for Which Test is
Covered

All covered

Additional Requirements

Diagnostic, Prognostic, Monitoring

R248C and S249C map to exon 7

G370C and Y373C map to exon 9

We cover the following exons (in parenthesis)
FGFR1 (4,7-8,13,15,17),

FGFR2 (7,9,12,14),

FGFR3 (7-9,14-16,18),

FGFR fusions are covered by solid fusion assay
We cover the following exons (in parenthesis)
FGFR1 (2, 8-10, 17)

FGFR2 (2, 8-10, 17)

FGFR3 (8-10, 17, intron 17)

FGFR3 mutations are covered by SNaPshot assay B-Cell NHL

Bladder Urothelial Carcinoma

Stage IV or recurrent or unresectable

Breast

Stage IV or refractory or recurrent

Cholangiocarcinoma

Stage IV or recurrent or unresectable

Colorectal Cancer

Stage IV or recurrent or unresectable

Endometrial Carcinoma

Stage IV or recurrent or unresectable

Gl Stromal Tumor

Any stage

Glioma

Diagnostic, Prognostic, Monitoring

Medulloblastoma

Diagnostic, Prognostic, Monitoring

Melanoma

Stage IlIB, lIC, IV or recurrent or unresectable

Meningioma

Grade 2 to 4 (only recurrent or unresectable)

Neuroblastoma

Any stage

Non-Small Cell Lung Cancer

Stage 1118, IV or recurrent

Ovarian

Relapsed or refractory advanced (stage Il or higher), non-mucinous

ovarian cancer being considered for PARP inhibitor therapy

Pancreatic Tumors

Diagnostic, Prognostic

Pediatric Tumors

Patient age under 21 years

Prostate

Metastatic castration-resistant

Rare Tumors

Less than 5,000/year in US; or recurrent or

Stomach/Esophageal Cancer

Stage IV or recurrent or unresectable

T-Cell NHL

Diagnosiic, Prognostic

Thyroid Cancer

Stage IV or recurrent or unresectable

Unknown Primary

May be used for Diagnosis or Therapeutic Decision Making




Payor Rules by CPT-codes of Selected Molecular-Genetic Tests

NOT Removed Policy Preauthorization | Preauthorization | Covered with Covered |
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“Policy-tailored claim evidence reasoning”

Lennerz et al., J Mol Diagnostics, 2016

“Realization of Personalized Medicine
requires Personalized Medical and
Financial Clearance Processes”

& ll try 10
convinoe Yot
of this statement




INSTITUTIONAL REVIEW

DECISION
R t PREAUTHORIZATION
Concept ]

review REQUEST |
APPEAL PROCESS

a Order b Order

Optional
upfront
_____ Estimate

Additional workup (2 hours)
Test altematives

Out of pocket
R  estimate

Prior authorization

Preauthorization Preauthorization

Letter/Number Denial
Date of Submission Appeal
service <90 days process
o e

Procedure Procedure

CLAIM
DECISION

Payment Payment

Center for Integrated Diagnostics, internal — Lennerz et al., unpublished Lennerz et al., 2016 JMD

Concept ini P Contact Test
P Clinical Reality provider CPT <— Alternative
a Order b Order Cc Order Payor Plan Appropriate CPT Policy
Lookup Lookup CPT code ? code lookup
Contact payor or company Additional Prior authorization Policy
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use interface review
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process
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Faxed to wrong provider Approval
ot Available to
Auth i :
uinorization provider Actual procedure Claims
Procedure Procedure Procedure Sc"®du!® —» Date of service [Claims submission ]~ check
procedure . X
Claims Assess/confirm prior Error
submission authorization status resolution
Processing Claim adjustment Denial Appeal
Payment Payment Payment and posting Code review Management Process
Center for Integrated Diagnostics, internal — Lennerz et al., unpublished



Summary

* Outline the relevance of regulatory science for improving diagnostic
quality

What'’s next in Diagnostic Pathology

Technologies  Data Science Regulatory Sciences
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What'’s next in Molecular Diagnostics: Regulatory Science

O Fooo i oF sk

Rules Standards Policies Requirements Regulations Transparency Law

ot | B X ¥ VTN T, e XS

/ ‘
Basic Science Translational Science Clinical Relevance

“Immediate”
Result
Release

Rule

Missed, Misunderstood Test Results Harm Patients

The medical profession must end its refusal to allow direct reporting of significant test results to patients from pathologists and radiologists.

The 21st
Century
Cures Act

By Vinita Parkash, MBBS, MPH, Contributor ~ Sept. 15,2020, at 11:21 a.m. f v @

i

OLE HEALTH SYSTEM

IOLE'PERSON?

is due to i is not As many as 62% of laboratory and 36% of imaging results are RECOMMENDED ARTICLES

overlooked by care providers. Ei (GETTY STOCK IMAGES)
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* A one-stop shop where
everything gets done together.
The drug and device may be
developed in collaboration
removing problems with sample
availability and/or the need for
additional device trials.

A reduced time to market for the
drug by coordinating better
communication between
divisions of the FDA, providing
clarity on optimal use of drug,
and ensuring drug approval is not
delayed by the lack of a
companion diagnostic.

Providing clarity on optimal use of
a drug as well as the potential

Beneﬂts Of CDX for differentiation in an

increasingly crowded market.




Proposed legislation to revise LDT e

. o e . y7} To d the Federal Food, Drug, and Cosmetie Act to provide for the
|andsca pe Vla Technology Ce rtlflcatlon m of in vitro clinical tests, and for other purposes,
IN THE SENATE OF THE UNITED STATES
LDT => perceived concerns about "validity” and reproducibility of results
& (for himself and Mr. BENNET) introduced the following bill; which
. . ‘ad twice and referred to the Committee on
Representatives Larry Bucshon (R-IN) and Diana DeGette (D-CO), members of the House Energy & Commerce
Committee, have been working to advance a draft of the so-called Diagnostic Accuracyand Innovation Act (DAIA) that
they penned with extensive input from lab and diagnostic industry players.
Senate Committee on Health, Education, Labor, and Pensions, Michael Bennet (D-CO) and Orrin Hatch (R-UT), have A BILL
incorporated the agency's ideas into a discussion draft of a bill, called the Verifying Accurate, Leading-edge IVCT To amend the Federal Food, Drug, and Cosmetic Act to
Development (VALID) Act provide for the regulation of in vitro clinical tests, and

for other purposes
The FDA has historically exercised enforcement discretion over LDTs, leaving the Centers for Medicare & Medicaid Ml et i

Services to oversee them under the Clinical Laboratory Improvement Amendments. But, in recent years the FDA has 1 Be it enacted by the Senate and House of Representa-
wanted to end its enforcement discretion, which the lab industry and pathologists have fought against, challenging the

! 2 tives 7 S v C S8 aSS
agency's authority to regulate lab processes and maintaining that such a move would hinder innovation and harm ittes of the Uhitad States of Ameriea in Congressassembled,
patients. 3 SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

. . . 4 (a) SHORT TrrLe.—This Act may be cited as the
The centerpiece of FDA's regulatory reform proposal is precertification, which has intrigued lab industry players as ! ' 15 Sct may be cied as the
well. In its technical assistance to DAIA, the agency described precertification as a process through which diagnostic 5 “Verifying Accurate Leading-edge IVCT Development Act
developers could garner premarket approval or clearance for one test representative of a group of tests using the 6 of 2021” or the “VALID Act of 2021°
same technology and have other elements in common. Approval of that representative test would precertify other o o
tests in the group and allow the lab to launch them without premarket review. 7 (h) TaBLE oF CONTENTS.—The table of contents of

8 this Act is as follows:

Definitions.
lation of in vitro clinieal tests.

Concern: Places LDTs into the existing device framework Sce. 1. Short itk table of contnt,

Why Regulatory Sciences?

Collaborative Communities with CDRH Participation

The FDA currently participates as a member of these collaborative communities, which

[ N ew h | g h -com p | ex | ty te St S ( e. g . N G S + have been established and are managed and controlled by external stakeholders.

ma Ch | ne | earn | ng) are e nte r-l ng th e ma rket o Collaborative Community on Ophthalmic Imaging ('

o National Evaluation System for health Technology Coordinating Center (NESTcc)
* ML/AI tools have the potential to unlock b il
. . o Standardizing Laboratory Practices in Pharmacogenomics Initiative (STRIPE)
the potential of computational pathology; Collaborative Community
? h OW are we assess | n g be n eflts an d rls ks to o International Liquid Biopsy Standardization Alliance (ILSA) &
t. t . | .. | t 2  Xavier Artificial Intelligence (AI) World Consortium ('

pa 1ents In clinica p ractice: e Case for Quality Collaborative Community &'

* How will the FDA receive (scientific) input pECa e
. P » Wound Care Collaborative Community ('

fo rreasona b I S g ui d ancer o Pathology Innovation Collaborative Community (PICC) (&'

. o RESCUE (REducing SuiCide Rates Amongst IndividUals with DiabEtes)

There is a (missed) opportunity to provide Collsborative Communioy O
scientific input into regulatory science.

MedTech Color Collaborative Community (&'

Digital Health Measurement Collaborative Community (DATAcc) &'




www.pathologyinnovationcc.org

Objectives:

Pathology
Innovation

* Tackle large-scale projects Collaborative
in pre-competitive space Community

* Develop evaluation tools,
methods, and standards

¢ Clarify and improve
regulatory pathways

Working Groups

How we operate

* PICCis providing the
infrastructure and platform
for individual projects

* Currently >20 projects

* Aggregation into 9
workgroups (when
applicable)




Molecular Diagnostics: &5 HARVARD

Current Roles in Cancer Diagnosis and &Y Mebicat sciooL

Patient Management
Live Stream
Monday, September 13, 2021 - Friday, September 17, 2021

Navigate regulatory waters
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Basic Science Translational Science Clinical Relevance

Summary

The final stages of translational medicine entail demonstration of clinical
utility and achieving financial sustainability.

* |[dentify major challenges of integrating novel diagnostics into clinical
practice

* Synthetize important elements of financial sustainability in diagnostic
medicine

* Outline the relevance of regulatory science for improving diagnostic
quality




Thank you

What's next?
CENTER FOR INTEGRATED DIAGNOSTICS

Interested?




