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Why This Workshop / Why Now

Biomarkers are increasingly important to efficient drug development, but regulatory use
remains difficult to plan and scale.

* Biomarkers can help sponsors generate evidence earlier, design more feasible trials, and
support regulatory decision-making when clinical endpoints are delayed, difficult to measure,
or infeasible.

* These opportunities are especially important in rare, serious, slowly progressive, and
genetically defined diseases, where traditional development pathways may be impractical.

* Yet stakeholders continue to report uncertainty about what evidence is needed, how
biomarker evidence should mature over time, and when biomarkers may support higher-
stakes regulatory uses.

* Today’s workshop is intended to evaluate the Preliminary Policy Roadmap, identify the most
useful and feasible recommendations, and clarify what FDA, sponsors, consortia, patient
groups, assay developers, and other stakeholders can do next.
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Overall Project Goals and Scope

Duke-Margolis is conducting policy research to advance the regulatory framework
and increase biomarker use in regulatory review.

Goals: Develop actionable policy recommendations and a roadmap to
improve biomarker development and regulatory utility.

Primary focus: Biomarker evidence considered within individual product
submissions, particularly biomarkers used as surrogate endpoints or
reasonably likely surrogate endpoints (RLSESs) in accelerated approval and rare
disease contexts.

Related but not primary focus: FDA’s formal Biomarker Qualification
Program. Qualification remains important, but this roadmap focuses on
practical policy opportunities for product-specific regulatory review.
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Research Inputs: How We Developed the Preliminary Roadmap

Phase 1 Phase 2 Phase 3

Literature Stakeholder Roundtable Feedback Workshop Survey
Review I Interviews » Analysis I Sessions » Analysis I Analysis
Landscape Preliminary Roadmap
Review Roadmap Revision

$ $ $

Expert Public Roadmap
Roundtable Workshop Publication
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Cross-cutting Findings from Research Inputs

Central Finding: Biomarker use in regulatory review is not limited by scientific
discovery alone. Stakeholders also face recurring challenges translating
biomarker evidence into fit-for-purpose development strategies, aligning assay
and clinical evidence over time, asking actionable regulatory questions, and
building shared infrastructure to generate and reuse evidence.

1. Evidentiary expectations are difficult to operationalize across different
biomarker uses.

2. Analytical and clinical validation often evolve on different timelines.

3. Stakeholders seek more predictable planning tools, while FDA review
necessarily remains context-specific and evidence-dependent.

4. Shared evidence generation is necessary but hard to coordinate, fund, govern,
and reuse.
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How to Read the Preliminary Roadmap

* Recommendations are organized by four policy goals.

* Recommendations are tagged by phase of biomarker development and use:
* Discovery: biomarker identification, biological rationale, early evidence
 Measurement: assay validation, comparability, standardization, bridging
* Regulatory and Development Use: endpoint selection, enrichment, dose

selection, RLSE strategy, regulatory review
 Theroadmap is intentionally preliminary; today’s discussion will help narrow,
prioritize, assign actors, and identify implementation pathways.
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Roadmap Goal 1

Problem: Existing frameworks can be difficult to operationalize as
biomarkers, evidence, analytical methods, and regulatory uses span diverse
purposes and evolve over time
Opportunity: Practical evidence development frameworks can help
stakeholders generate reproducible, fit-for-purpose evidence as biomarkers
mature
Recommendations focus on:

* Tired evidentiary development

 Context-dependent evidence integration

* Assayreadiness and evidence continuity
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Roadmap Goal 2

Problem: Biomarker review involves complex, context-specific scientific
judgments that can be difficult for stakeholders to translate into future
development strategies, particularly for novel or evolving biomarkers.
Opportunity: Public-facing case examples, clearer explanation of evidentiary

considerations, and better communication of how prior experience may
inform related programs.

e Recommendations focus on:

* Public transparency on biomarker evidence review
* FDA review coordination and decision-making
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Roadmap Goal 3

Problem: Sponsors often must make biomarker development decisions
before sufficient evidence is available to inform regulatory strategy
Opportunity: Earlier, structured FDA engagement might better align evidence-
generation plans with regulatory expectations before key development
decisions
Recommendations focus on:

* Earlier structured feedback on biomarker strategy and evidence

development
* Cross-functional engagement at key development milestones
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Roadmap Goal 4

Problem: Early biomarker development requires substantial upfront
Investment before regulatory value is established, particularly for first movers
Opportunity: Shared infrastructure, reusable data, and collaborative
Investment models can reduce duplication, spread risk, and accelerate
biomarker development
Recommendations focus on:

 Shared investment in early biomarker evidence

 Shared data, standards, and evidence reuse
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What We Need to Refine Today

Prioritization: Which recommendations are highest impact and most
feasible?

Actor responsibility: What should FDA do, and what should sponsors,
consortia, patient groups, assay developers, and neutral conveners do?
Implementation: What tools, pilots, templates, case examples, or
shared infrastructure would make the roadmap actionable?
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Workshop Goals

* During the workshop’s four sessions, panelists and the audience will—
a) Provide feedback on the feasibility, relevance, and prioritization of the
recommendations we developed
b) Surface additional policy ideas, implementation considerations, and
areas of consensus or uncertainty

* Today’s discussion will inform a more complete, prioritized, and actionable
policy roadmap.
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Biomarker Use Case
Presentations

Nicole Gormley, Gormley Advisory, LLC
Sraboni Sarkar, F. Hoffman-La Roche
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MRD in Multiple Myeloma:
Use Case

Duke-Margolis Workshop
July 15, 2026

Nicole Gormley, MD



The Story of MRD in MM as an Endpoint

* Why of MRD
e How of MRD

e What Next...



The Story of MRD in MM as an Endpoint

* Why of MRD



Approvals for MM (2003 — 2025)

Lenalidomide
(2006)

Thalidomide
; (2006)

Bortezomib
(2003)

Doxorubicin
liposomal
(2007)

Pomalidomide

Carfiliomib
(2012)

Class/Mechanism of Action

Proteasome inhibitor (PI)
Immunomodulatory drug (IMID)
Monoclonal antibody (mAb)

Antibody drug conjugate (ADC)
Chimeric antigen receptor T-cell (CART)
Bispecific antibody (bsAb)

Other

Elotuzumab
(2015)
Daratumumab

(2013) (2013)

Panobinostat

(2015)*
Ixazomib

(2015)

*Approval withdrawn

Abbreviations: MM=multiple myeloma

Idecabtagene
vicleucel
(2021)

Elranatamab
(2023)

Teclistamab
(2022)

Selinexor

Belantamab
(2019)

mafodotin
(2020)*

Belantamab
mafodotin
(2025)

Isatuximab
(2020) : Linvoseltamab

p (2025)

Melphalan
flufenamide

. Talquetama
2021

(2023)
Ciltacabtagene
autoleucel

(2022)

Daraturhumab (
hyaluronidase
(2020)

Source: Drugs@FDA.com



High Response Rates in MM
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CR: complete response includes stringent CR (sCR), VGPR: very good partial response, PR: partial response; D: daratumumab, V: bortezomib,
R: lenalidomide, d: dexamethasone, Isa: isatuximab, K: carfilzomib, E: elotuzumab; Drugs@ FDA: FDA-Approved
Drugshttps://www.accessdata.fda.gov/scripts/cder/daf/index.cfm
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Why MRD in MM

* Overall Response Rate had been used to support accelerated approval

* Read-outs for Long-term outcomes of Progression-free survival and Overall
survival were too long

* High response rates

* Limited ability to discriminate between treatment effects of existing and
novel therapies

* Clear unmet need for novel endpoint



The Story of MRD in MM as an Endpoint

e How of MRD



How of MRD

e 2013-2013 FDA MRD Workshops
e 2014 MRD in MM Annual Meetings

e 2016 FNIH Biomarkers Consortium Collaboration

Public Workshop on Minimal Residual Disease; Public Workshop

A Notice by the Food and Drug Administration on 12/26/2012
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Department of Health and Human Services
Food and Drug Administration
[Docket No. FDA-2012-N-0001]

AGENCY:

Food and Drug Administration, HHS.

ACTION:

Notice of public workshop.

SUMMARY:

The Food and Drug Administration (FDA), in cosponsorship with the American Saciety of Clinical
Oncology, is announcing a public workshop that will provide a forum for discussion of extending the
qualification of minimal residual disease (MRD) detection as a prognostic biomarker to that of an
efficacy/response biomarker in evaluating new drugs for the treatment of chronic lymphocytic leukemia
(CLL). Our objective for the workshop is to provide a venue for an in-depth discussion of potential
surrogate endpoints for tials intended to support the approval of new drugs or biologics for the

treatment of CLL. ipants in p will examine the advantz d di of MRD
as a surrogate endpoint for approval,identify the preferred technology platform and performance
characteristics for the assay of this biomarker, and discuss any issues regarding methodological
standardization for the biomarker. The primary focus will be on the biomarkers that are ready for
incorporation into clinical trals and the technical and regulatory challenges for use of these markers.

Federal Register 2012

~3 CLINICAL CYTOMETRY

WILEY Blackwell

Gormley cytometry Part B 2016

Anderson et al. CCR 2017



International Myeloma Working Group consensus criteria for
response and minimal residual disease assessment in
multiple myeloma

Shaji Kumar, Bruno Paiva, Kenneth C Anderson, Brian Durie, Ola Landgren, Philippe Moreau, Nikhil Munshi, Sagar Lonial, Joan Bladé,

Maria-Victoria Mateos, Meletios Dimopoulos, Efstathios Kastritis, Mario Boccadoro, Robert Orlowski, Hartmut Goldschmidt, Andrew Spencer,

Jian Hou, Wee Joo Chng, Saad Z Usmani, Elena Zamagni, Kazuyuki Shimizu, Sundar Jagannath, Hans E Johnsen, Evangelos Terpos, Anthony Reiman,
Robert A Kyle, Pieter Sonneveld, Paul G Richardson, Philip McCarthy, Heinz Ludwig, Wenming Chen, Michele Cavo, Jean-Luc Harousseau,

Suzanne Lentzsch, Jens Hillengass, Antonio Palumbo, Alberto Orfao, S Vincent Rajkumar, Jesus San Miguel, Herve Avet-Loiseau

Response criteria*

IMWG MRD criteria (requires a complete response as defined below)

Sustained MRD-negative ~ MRD negativity in the marrow (NGF or NGS5, or both) and by imaging as defined below, confirmed minimum of 1 year apart. Subsequent evaluations can be used to
further specify the duration of negativity (eg, MRD-negative at § years)t

Flow MRD-negative Absence of phenotypically aberrant clonal plasma cells by NGF+ on bene marrow aspirates using the EuroFlow standard operation procedure for MRD detection in
multiple myeloma (orvalidated equivalent method) with a minimum sensitivity of 1 in 10° nucleated cells or higher

Sequencing Absence of clonal plasma cells by NGS on bone marrow aspirate in which presence of a clone is defined as less than two identical sequencing reads obtained after

MRD-negative DNA sequencing of bone marrow aspirates using the LymphoSIGHT platform {or validated equivalent method) with a minimum sensitivity of 1 in 10° nucleated
cells§ or higher

Imaging plus MRD negativity as defined by NGF or NGS plus disappearance of every area of increased tracer uptake found at baseline or a preceding PET/CT or decrease to less

MRD-negative mediastinal blood pool SUV or decrease to less than that of surrounding normal tissuedl

Kumar Lancet Oncol 2016



MRD Guidance

Hematologic Malignancies:
Regulatory Considerations for
Use of Minimal Residual
Disease in Development of Drug
and Biological Products for

Treatment
Guidance for Industry

U.S. Department of Health and Human Services
Food and Drug Administration

Oncolo
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

oy Center of Excellence (OCE)

January 2020
Clinical/ Medical

* Development of MRD as a Biomarker
for Regulatory Use

. Reéulatory Uses and Biomarker
Definitions (BEST Criteria)

* Pathways for Surro%ate Endpoint
Acceptance or Qualification

* Meta-analytical Approaches
* MRD as an Endpoint in Clinical Trials
 MRD for Patient Selection or Enrichment

* Technology

* Disease Specific Considerations
* ALL, AML, APL, CLL, CML, MM

* Regulatory Submissions which Utilize
MRD

Draft Issued 2018



Collaborative Evidence Generation

* i’TEAMM
* University of Miami
e 9 years (2015 - 2024)

International Independent Team for Endpoint Approval

of Myeloma Minimal Residual Disease (i?TEAMM)
Academic Sites and Industry Global Trials
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www.fda.gov

Evaluating Minimal Residual Disease as an Intermediate Clinical
Endpoint for Multiple Myeloma: The EVIDENCE Meta-Analysis
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www.fda.gov/advisory-committees/advisory-committee-calendar/april-12-2024-meeting-oncologic-drugs-advisory-

committee-meeting-announcement-04122024#event-materials
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Assessment of MRD Surrogacy: Meta-Analysis

* |Individual-level Association

» Strength of the association between the MRD and the true clinical endpoint (PFS/OS)
* "Is MRD-Negative CR prognostic for PFS/0S?"

* Trial-level Association

» Strength of the association between the treatment effect on the surrogate (MRD) and the
treatment effect on the true endpoint (PFS/OS)

e "If a treatment improves MRD-Negative CR over the control arm, will a similar improvement be
observed in PFS/OS?"

Strong trial-level association = Validated surrogate endpoint = May support traditional approval

* Very few oncology endpoints have met this standard

* Most endpoints that support AA have not been assessed for trial level surrogacy or have weak
trial-level associations




FDA's Meta-Analysis

Study Flowchart by Population

25 comparisons’

(11,019 patients)

! |

Newly Diagnosed Newly Diagnosed

Transplant Eligible Transplant Ineligible
14 comparisons 7 comparisons
(5210 patients) (3974 patients)

*Two-arm comparisons; the number of patients are based on the two-arm comparisons included in each subpopulation



Scope of the Results: MRD-negative CR Meta-Analyses

MRD-Negative CR Meta-Analyses

Trial-Level Individual-Level

Strong positive
association for PFS
and OS

NDTinE NDTE RRMM Weak to moderate

Moderate to strong Weak No association for three
association association association populations

MRD: minimal residual disease, CR: complete response, PFS: progression-free survival, OS: overall survival; NDTE: newly diagnosed transplant-eligible,
NDTiInE: newly diagnosed transplant-ineligible, RRMM: relapsed refractory multiple myeloma



April 2024 Oncology Drug Advisory Committee (ODAC) Meeting
Voting Question

Does the evidence support the use of MRD as an
accelerated approval endpoint in MM clinical trials?
* 12 Yes
* ONo



April 2024 Oncology Drug Advisory Committee (ODAC) Meeting

Comments

While Individual level associations
were strong and support MRD as a
prognostic biomarker, the trial level
associations were weak- moderate

If trial level surrogacy had
demonstrated, this would
supportive of MRD as a ful

neen
nave been

v validated

surrogate endpoint, this standard is
not needed for accelerated approval

66

It was a great day for
myeloma. We’ve been
so blessed 1n the past,
with 19 drugs in 20
years. But if we were
going to continue that
progress, we can't use
the old landmarks.

29

— Kenneth Anderson
Cancer Letter, April 2024



Minimal Residual
Disease and Complete
Response in Multiple

Myeloma: Use as
Endpoints to Support

Accelerated Approval
Guidance for Industry

Addiienal copies are available from:
Ofice af Communications, Divizion of Drug Information
Cemter for Drug Evaluation and Rezearch
Food and Drug Administration
10001 New Hampshire Ave., Hillandale Bldg., 4 Floor
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How of MRD

* Broad community and stakeholder interest in development of MRD as
an endpoint to expedite drug development

 Harmonization around data standards and identification of acceptable
methodologies

 Large- scale partnerships between academia, industry, cooperative
groups, patient advocacy groups to pool datasets for meta-analysis

* Early and frequent engagement with regulatory authorities



The Story of MRD in MM as an Endpoint

e What Next...



What Next...

e Evaluation of MRD in other contexts

* Extension of use of MRD to other therapies or disease settings: CAR-T,
smoldering myeloma

* Enough data for trial-level validation
* Assessment of other assays- ctDNA or Blood-based MRD measurements



ln Summary

* Novel endpoints have considerable potential to expedite drug
development

* Development and validation of novel endpoints is a heavy lift

* Novel endpoints should be fit-for-purpose and there should be an
“unmet need”

* Broad stakeholder engagement can expedite gathering of data and
evidence needed to assess novel endpoints

* Novel endpoint development should be an iterative process
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1 NeuroToolkit Introduction




The search for reliable biomarkers
Driving improvements in patient care through collaborative research

Target key Use Elecsys® platform
biomarkers for assay excellence

Identify Develop immunoassays Generate clinical evidence
diagnostic needs to select through partnership
optimal antibodies

©Roche | June 20281



Assay development excellence with the Elecsys® platform
Top standard biomarker candidates validated on Elecsys® systems

Fastest analytics for Cobas® e
Standardisation platforms*

Ready-to-use Industry-leading reliabilityt

reagents

TN
RELT R
(L1 Hh

Compact footprint Broadest test menu

*cobas® e modules include e 411, e 402, e 601/602, and e 801; tCompetitive mean time between failure rate published by CAP Today:
Chemistry and Immunoassay Analyzers for Mid- and High-Volume Laboratories, July 2022. Internal Roche MTBF data on file ©Roche | June 20282



Assay development excellence from laboratory to clinic
Advancing biomarker understanding to improve patient care

Clinical and registrational studies

Exploratory
studies

Commercialisation
and clinical practice

Ny

NTK

E A a Bridging the gap =1

NTK and RUO should only be used for research and exploratory purposes

IVD=in-vitro diagnostic; NTK=NeuroToolKit; PEO=performance evaluation only; RUO=research use only ©Roche | June 20283



The power of the NTK

More than 30 assays analysed at 4 sites worldwide

Global biomarker analysis

4
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NTK should only be used for research and exploratory purposes
CSF=cerebrospinal fluid

LabCorp
Indianapolis, USA [

University of

[ Gothenburg, Sweden ]

TRIGA-S Habach, ]

]

Microcoat Penzberg,
Germany

Germany

CSF assays Plasma/serum assays

AB40
BD-Tau NPTX2 AB42
GDF-15

GEAP pTau2l7c BD-Tau
L SNAP25 GFAP
Neuromranin YKL-40 IGFBP7
- 5100b ApoE4
pTau18l GDF-15
AB40
ABA2 tTau IL-6
NSE

NPTX2
SNAP25
tTauP
YKL-40
NfL
pTau2l7
pTaul8l
S100b

©Roche | June 20284



The power of the NTK

Collaboration driving research toward clinical application

Widespread partnership
and collaborative data science Diagnostics

<Y

Philanthropy

Gipinid
Academia &\(ﬂ Pharmaceuticals
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NTK Curation App NTK Analysis App NTK Meta-analysis App

NTK should only be used for research and exploratory purposes
NTK=NeuroToolKit ©Roche | June 20285



Our promise to patients
Bringing diagnostic solutions to improve the patient journey

of AD biomarkers

_ﬁ [ Improve understanding ]
7

Timely and accurate
diagnosis of
neurological disorders

Bringing diagnostic
solutions to patients

AD=Alzheimer’s disease ©Roche | June 20286



2  pTau217 Success Story




cobas®

Roche AD portfolio

Anchor in neurodegenerative & aid in diagnosis to extend along patient journey and across diseases

Screen & triage

Diagnostic pathway

Treat & monitor

Cognitive Differential Timely detection Pathology Therapy (DMT) DMT safety & Continuous
screening diagnoses of pathology confirmation initiation efficiency monitoring monitoring
oo ooooo-o-ooo-oooooooooooo-o-o-o-ooo-o—ooo oo oo sk profile - - oo oo oo {post DMT-treat)--->
' dBM(s) to screen ! Laboratory work- Rule-out: pTaul81 Elecsys® CSF ratio: | Genetic: ApoE i navify® Patient
Specifi i for cognitive | up: e.g. diabetes, pTaul81, AR42, bt ' . Management
ecific | | ! . : _ : . . . |
bi kp £ ! symptoms \ | hypertension, VitB % Rule-out /-in: tTau Carrier status: APOE4 | Multiple digital and fluid :
lomarkers ?r __________________ deficiency pTau217 CSF portfolio: i biomarkers !
Alzheimer’s ABA4O/ AB42 ratio ! Remote patient monitoring |
disease e EEbEbl ELEEEEEEE R :
CSF claim
extension: Tau
pathology
| | % Rule-out /-in:
pTau2l7
Biomarkersfor
research i Elecsys® RUOs: GFAP, NfL, Abetad42P, YKL40, NPTX2, Abeta40P (in dev.), SNAP25 (in dev.), STREM2 (in dev.) E
'''''''''''''''''''''''' RU""""f)TéUIS"'"D"b"l"a'dii""""C_S'IE"""'Néﬁv_"""""'""L_a'dﬁéﬁ'e'""_'_'_'_j"EK/é'IGéEi_d""_'_'___'_"D'é\7éf66r'ﬁé
0] 1 7 Launch d n nt

APOE4, Apolipoprotein E4 plasma; BBBM, blood-based biomarker; CSF, cerebrospinal fluid; dBM, digital biomarker; DMT, disease modifying therapy; pTau, Phospho tau; RUO, research use only; tTau, total Tau.

RUO - For Research Use Only, LDT - Laboratory Developped Test. Not for use in diagnostic procedures.

pTau 217 Plasma: Elecsys® Method Sheet, ApoE4 Plasma: Elecsys® Method Sheet: ms_09697888500V1.0. pTaul81 CSF: Elecsys® Method Sheet: ms_08846693190, ms_08846715190. pTaul81 Plasma: Elecsys® Method Sheet: ms_09697870500V1.0.

Ab42: Elecsys® Method Sheet: ms_08821941190, ms_08821909190. Ab40: Elecsys® Method Sheet: ms_10282142500V1.0 English. tTau: Elecsys® Method Sheet: ms_08846634190, ms_08846685190. GFAP RUO bx: Elecsys® Method Sheet:

ms_10151897520V2.0. NfL RUO bx: Elecsys® Method Sheet: ms_10158115520V1.0. Abeta42P RUO: Elecsys® Method Sheet: ms_10683716520V2.0, YKL40 RUO: Elecsys® Method Sheet: ms_10683724520V1.0. NPTX2 RUO 48



Elecsys® pTau217 overview

-~ Q)

Faster diagnosis

Better acceptance due to the
procedure being less invasive

Reduces complexity

Less CSF and PET testing to
confirm AD diagnosis

Optimized acceptance criteria for ruling-in/out
Alzheimer’s disease

Achieving high PPV and AUC through assay
optimisation supports the clinical utility of this test

for early AD diagnosis, with performance
significantly increasing in enriched populations.?

- Discriminative accuracy of pTau217 for AD

v
v
v

More clarity with one test

One single test, three results to
stratify the patients for a more
accurate and faster diagnosis

U
==

Designed for routine use

Simple sample handling and
scalable measurements due to
robust test performance with

one single assay

Discriminative ability of plasma p-tau assays to detect AD pathology?

A Plasma

UGOT IPMS 4 H .

Fujirebio Lumipulse

Lilly MSD

UGOT IPMS ratio

MSD 5-Plex

ADx Simca

Alamar NULISA singleplex
Roche Elecsys

A Lumipulse

Janssan Simoa

B
——
S

Lilly MSD

ADx Simoa

ALZpath Simoa

UGOT IPMS

Alarnar NULISA multiplex
UGOT IPMS ratic

Abbwie Erenna

UGOT Smoa

UGOT Smoa

UGOT IPMS

i
e
-
-
.
-
-
.
-
s
.
-
-
-
s
.

Abbrvie Erénna
Roche Elecsys .
Fugireblo Lumipules '

L ]

L]

. P-tau181
Alamar NULISA multipléx .
-
L ]

P-tau205

P-tau212

Adamar NULISA singleplex
UGOT Smoa

MSD S-Plax : -
UGOT IPMS e
UGOT Simoa ™ P-tau217
Quantern: Smoa :0

MSD S-Plax .

Alamar NULISA multiplex .

MagQu INA *

v

0

P EEL Y

P-1au231

3 Median 1ul§-change n L
CSF-positive group

In a study by the GBSC, pTau217 was the best
performing plasma assay in the detection of
amyloid pathology (ROC AUC analysis).3

- GBSC plasma pTau Round Robin study

AUC, area under curve; CSF, cerebrospinal fluid; GBSC, Global Biomarker Standardization Consortium; LP, lumbar puncture; PET, positron emission tomography; PPV, positive predictive value.
1. Palmquist A, et al. JAMA. 2020;324:772-81; 2. Roche internal data on file. 3. Ashton NJ, et al. Alzheimers Dement. 2025;21(2):e14508


https://www.google.com/url?q=https://alz-journals.onlinelibrary.wiley.com/doi/full/10.1002/alz.14508&sa=D&source=editors&ust=1746624635667099&usg=AOvVaw0xBr8d_iBo3-dK9qrqncol
https://pubmed.ncbi.nlm.nih.gov/32722745/

cobas®

Elecsys® pTau217 plasma assay

Cutoff values CE

100% T MR M 8 WE

High cut-off -------- 3 LXK

|

ﬁ_.

Low cut-off --------- /2

pTau217p >0.378 pg/mL:
Positive

0.223 pg/mL < pTau217p <0.378 pg/mL:

Intermediate

pTau217p <0.223 pg/mL:
Negative

Adapted from Schindler, S. E., Galasko, D., Pereira, A. C., et al. (2024). Acceptable performance of blood biomarker tests of amyloid pathology
— recommendations from the Global CEO Initiative on Alzheimer’s Disease. Nature Reviews Neurology, 20, 426-439.

https://doi.org/10.1038/s41582-024-00977-5

Source: Elecsys Phospho-Tau (217P) Plasma Method Sheet

Details

In a prior analysis (study RD007216),
the Elecsys Phospho-Tau (217P) Plasma
assay cutoffs had been established at
0.223 pg/mL and 0.378 pg/mL

Positive, indicates a high likelihood of
amyloid pathology. This result, in the
absence of clinical evaluation, does not
establish a diagnosis of Alzheimer's
disease

Intermediate, indeterminate for the
presence of amyloid pathology. It is
recommended to consider these
patients for further testing

Negative, indicates a low likelihood of
amyloid pathology. Further clinical
investigation into other causes of
cognitive decline is recommended for
these patients
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cobas®

Overview of Elecsys® pTau217

Clear Insight, Simplified Pathway, Enabling Informed Decisions for Broader Patient Populations

Product performance:!

A positive Elecsys® pTau217 result suggests high likelihood . o _
of amyloid-PET/CSF positivity, a negative result suggests sensitivity Specificity  Indeterminate PPV

NPV
. Sy .. . . %, PPA %, NPA zone (%
high likelihood of negativity, and an indeterminate result (%, PPA) (% NPA) (%)
reflects an intermediate likelihood, requiring further testing. . .
_ S Prlmalry Care (21.4% 96.1 94.7 19.7 78.3 98.6
Results should be used in conjunction with other prevalence)
. . .
clinical information. Secondary Care (45,4% 942 93.1 20.0 90.2 93.7
prevalence)
The test uses electrochemiluminescence immunoassay Sample type K2-EDTA Plasma
®
(ECLIA) technology and runs on cobas® e analysers. Sample volume 60 L
Test time 18 minutes
10285583190 Elecsys® Phospho-Tau (217P) Plasma
Ordering info 10285656190 CalSet Phospho-Tau (217P) Plasma

10285664190 PreciControl Phospho-Tau (217P) Plasma

Elecsys® pTau217 correlates with amyloid burden in patients with cognitive impairment in whom
Alzheimer’s disease and other causes of cognitive decline are being evaluated

A positive result of Elecsys® pTau 217 does not establish a diagnosis of AD. A negative result of Elecsys® pTau 217 does not exclude a possible diagnosis of AD.
pTau217 Plasma: Elecsys® Method Sheet
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Clinical performance of Elecsys® Phospho-Tau (217P) Plasma Assay

The clinical performance of the Elecsys® Phospho-Tau (217P) Plasma assay was assessed in a retrospective study (Roche study RD007230) with 958

participants from the multicenter APPROACH and AACI (TB2) study cohorts, average age 71.1 years.

The study included patients with cognitive complaints or objective
memory impairment of unknown aetiology

Amyloid PET status Sex Care setting
39.5% 45.0%
o o 24.8% A
60.5% 55.0%
75.2%
B Amyloid-PET positive Male (n=431) B secondary/tertiary
S{]r;':’/roglgj—PET negative Female (n=527) m‘lr%%(r)y (n=238)

(n=580)

MMSE, Mini-Mental State Examination; PET, positron emission tomography
1. Elecsys Phospho-Tau (217P) Plasma method sheet 10285583500V1.0 Roche Diagnostics GmbH
For internal and external medical educational use only

Participants with potential comorbidities other than active delirium
or encephalopathy were not excluded

MMSE

7.6%

23.7% 30.8%

o0

rr7,.
7l
.\ o

MMSE 28-30 (n=2991 MMSE 22-24 (n=227)

37.9%

MMSE 25-27 (n=36 ] MMSE <22 (n=73)
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Clinical performance of Elecsys® Phospho-Tau (217P) Plasma Assay'

Sensitivity ~ Specificity Indeterminate PPV NPV CEOi consensus on acceptable
(%, PPA) (%, NPA) zone (%) performance of BBBM?
Confirmatory testing at 20% prevalence
Care setting agnostic
Seadlii el 94.4 93.6 19.9 88.5 95.3 PPV >69%, NPV >97%
(39.5% prevalence) Specificity >90%, Sensitivity >90%
Primarv Care No more than 15-20% of individuals with
y 96.1 94.7 19.7 78.3 98.6 intermediate results in a typical clinical population

(21.4% prevalence)

Confirmatory testing at 50% prevalence

secondary Care 94.2 93.1 20.0 93.7 90.2 PPV >90%, NPV >90%
(45.4% prevalence) Specificity >90%, Sensitivity >90%

No more than 15—20% of individuals with

intarmadiate raciilte in a tunical rlinical nannilatinn

Interpretation:

Elecsys® pTau217 correlates with amyloid burden in patients with cognitive impairment in whom Alzheimer’s disease and other causes of
cognitive decline are being evaluated

pTau217 delivers on CEOi recommendations in both 20% and 50% prevalence settings

Elecsys Phospho-Tau (217p) Plasma cutoffs: Positive, pT217p > 0.378 pg/mL; Intermediate, 0.223 pg/mL < pT217p < 0.378 pg/mL; Negative, pT217p <0.223 pg/mL.
NPA, negative percent agreement; NPV, negative predictive value; PPA, positive percent agreement; PPV, positive predictive value

1. Elecsys Phospho-Tau (217P) Plasma method sheet 10285583500V1.0 Roche Diagnostics GmbH; 2. Schindler SE, et al. Nat Rev Neurol. 2024;20:426-439.

For internal and external medical educational use only
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cobas®

Democratising healthcare: Powered by the Beauty of Simplicity

Cogniti .
cc())rimlé\ilr?t — GP visit Elecsys® pTau217 Elecsys® ApoE4 Genotype ApoE4 test*
P d Specialist: Neurologist, Carrier testing Genetic testing for carriers
Differential diagnosis to rule-out geriatrician, psychiatrist, etc. d d
physiological or other d Non-carrier: Medical decision
neurological conditions Rule in or rule out testing of Treatment decision support ‘
Cognitive assessment amyloid pathology with an |
(neuropsychological test) and ipdeterminate zone N
comprehensive laboratory work- Elecsys® CSF DMT
up (e.g. Vitamin B, Thyroid Diagnosis, testing of inconclusive 2 o
fll/,lnction) samples Monitoring
Elecsys® pTaul81 Plasma 1 - .
. Holistic assessment incl.
Rule-out amyloid pathology . .
laboratory insights by specialist
Elecsys® pTau217 Plasma** L
Rule-out/-in amyloid pathology
Alzheimer’s disease
CSF testing pTaul8l pTau2l7 ApoE4

Foundation for Safe Treatment

Clear Insight, Simplified Pathway, High Certainty, Reducing Genetic
Enabling Informed Decisions for Testing, Accelerating Patient Access to
Broader Patient Populations? DMT

Powering AD Clarity

Reliable, Precise, Robust Across
Platforms, Revolutionising Diagnosis
with Proven Performance

Empowering with Simplicity
One Assay, One Result for rule-out of
amyloid pathology

Redefining Diagnosis

* Prototype assay, ** depending on local healthcare system and guidelines, pTau 217 Plasma: Elecsys® Method Sheet, Ab40: Elecsys® Method Sheet: ms_10282142500V1.0. Ab42: Elecsys® Method Sheet: ms_08821941190, ms_08821909190.
ApoE4p: Elecsys® Method Sheet: ms_10158280520V1.0. pTaul81 CSF: Elecsys® Method Sheet: ms_08846693190, ms_08846715190. tTau: Elecsys® Method Sheet: ms_08846634190, ms_08846685190. pTaul81 Plasma: Elecsys® Method Sheet:
ms_09697870500V1.0, 1. Burns JM, et al. Reimagining Care Delivery for Alzheimer Disease. JAMA Neurol. 2026. Available from: https://jamanetwork.com/journals/jamaneurology/fullarticle/2847757 (May 2026)
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Doing now what patients need next



Session 1: Operationalizing Fit-
for-purpose Biomarker Evidence
Across Regulatory Uses

Rachele Hendricks Sturrup, Duke-Margolis Institute for Health Policy
10:50am-12:05pmET

MARGOLIS INSTITUTE for
Duke ‘ Health Policy



Advancing Novel Endpoints for
Regulatory Decision-Making: Proposed
Concepts for Acceptability Framework

Pujita Vaidya, Director Regulatory Science & Policy, Sanofi, Washington DC

(on behalf of cross-industry working group)

Duke Margolis: Advancing Biomarker Use in Regulatory Review: Evidence, Engagement,
and Ecosystem Opportunities

July 15, 2026




The Opportunity

A persistent translational gap exists between endpoint discovery and regulatory acceptance, driven by
inconsistent methodologies and unclear evidentiary standards. A harmonized approach is needed to bridge this
gap across three domains —biological or physiological relevance, clinical utility, and evidentiary
robustness—to support regulatory decision-making.

Key Areas of Misalighment

Biological and physiological
relevance Clinical utility

Evidentiary robustness

Mechanistic plausibility is Expectations for validation of Evidence often fails to

often inadequately novel endpoints that matter to
demonstrated limiting patients is unclear.
regulatory acceptability.

demonstrate novel endpoint
fitness for its intended
regulatory context-of-use.

Without a unified approach to evidence generation and regulatory engagement, the field remains trapped in a cycle of
inefficiency—where scientific advances stall, innovation is stifled, and patients are left waiting for precision tools that
could improve outcomes.



Definitions

* A IS a measure used in a clinical trial to assess treatment
effect, such as efficacy or safety, that has not previously been utilized or
accepted as a registrational endpoint for regulatory approval. Novel
endpoints may include clinical outcomes, biomarkers, surrogate endpoints,
or digitally derived measures.

Is a process to establish that the performance of a test, tool, or
instrument is acceptable for its intended purpose. Elements of validation
include but are not limited to analytical validation and clinical validation.



Foundations To Build On

Established FDA frameworks and existing
terminology / taxonomies

Cross-stakeholder learnings (FDA initiatives,
PPP, multi-stakeholder efforts)

Precedent examples and emerging use cases

Decision-science principles




Novel Endpoint Issue Clusters

S
Biomarker/Endpoint Development Challenge Engagement/Communication Gap
A. Scientific and Technical Uncertainty
* Unclear Data Requirements * IND-Only Pathway
* Lack of Middle-Ground Framework » Shifting FDA Views
* Disease-Agnostic Endpoints * Lack of Transparency
B. Process, Structural, and Incentive Barriers * Process Inefficiency
* Validation Bottlenecks * Lack of Strategic Ownership

Timeline Misalignment

Fragmentation of Efforts

Limited Incentives for Sponsors

Data Silos and Proprietary Constraints
* Lack of Coordinated Infrastructure

C. Absence of a Scalable, Collaborative

Development Model

DDT (including biomarker) Program
Limitations

* Narrow Scope

* No Business Case

* No Timelines

* Qualification vs. IND Gap
* Not Fit for Purpose



Proposed Solution: Acceptability Framework for Novel
Endpoints

1. Endpoint Development
Challenges

Purpose: Focus FDA and sponsor resources on generating the most
critical evidence required to establish novel endpoints across diverse
regulatory scenarios, creating clear linkages between scientific
objectives and regulatory requirements.

Key Question: How do we systematically bridge the gap between
existing evidence and future regulatory needs?

@ Objective: Develop a structured framework that categorizes

J evidentiary requirements for regulatory acceptance, identifying
specific data gaps and validation needs for novel endpoints within their
intended context-of-use (CoU).



Endpoint Archetypes

Endpoint Type
These types will not change, Endpoint Modification

but will influence How the endpoint use can be changed
communication & approach

Cross-Disease Translation
Clinical endpoint

Surrogate endpoint
Intermediate endpoint
Multi-component
endpoints

Disease Biology [or

* Endpoint validated in one disease is applied to another with similar
pathophysiology (e.g., neuroinflammation marker used in MS applied to
Alzheimer’s).

Context-of-Use Expansion

* Endpoint validated for one regulatory context (e.g., enrichment) expanded to

another (e.g., primary endpoint).
Disease Stage Translation

Mechanistic] Endpoint

Endpoint based on DHT

captured data * Endpoint previously accepted for one stage (e.g., symptomatic or late-stage
disease) is repurposed for earlier or presymptomatic stages, leveraging its
biological relevance to detect disease activity before clinical symptoms
appeatr.

Clinical Measure Adaptation

* An established clinical measure (e.g., functional scale, symptom score) is adapted
or modified for use as a trial endpoint to better capture treatment effect of an
investigational product.




Core Concepts

Has this endpoint been used before? Examples

Degree of regulatory novelty

Amount of fit-for-purpose data
required

T
I More data I Never used

MRD as surrogate endpoint
from prior use as prognostic

Used in significantly different Context of Use endpoint

FVC decline for IPF from

other pulmonary disease
Used in a different but similar Context of Use approvals

6MWT elevated from
s Intended to be used as primary endpoint, secondary endpoint, secondary endpoint to
i Lessdata | : : - :
exploratory endpoint and moving from one to another primary endpoint for PAH

approvals



Modular Elements to Establishing Novel Endpoints

Each module is an element of the risk calculation for regulatory acceptance

Conceptual integrity, psychometric soundness, Measurement
comparability, regulatory acceptability Ad .
aptation

Population definition, purpose, setting, boundaries ConteXt Of Use
specification

Actionability, benefit-risk impact, interpretability, trial
efficiency Regulatory Use

Precision, specificity, sensitivity, reproducibility, An 3 lytl ca l & C ll N | ca l

association, predictive value, biological plausibility,

strength of evidence Validation

Core Concepts



Novel Endpoint Acceptability Framework

Apply Risk Weighting to Endpoint Archetypes

* Leveraging prior work

[llustration

Factors considered for applying risk-
weighting:

* Areas of residual uncertainty

. _— - _ Measurement

Archetype Analytical Validity Clinical Validity Regulatory Use Context-of-Use Adaptation
Cross-Disease . . . .
Translation High High Medium High Low
Contex?-of-Use Low Medium High High Medium
Expansion
Disease Stage . . .
Translation Low High Medium High Low
Clinical Measure Low Medium Medium Medium High
Adaptation




[llustration

Novel Endpoint Acceptability Framework

Factors considered for applying risk-
What other factors Do these these concepts

weighting: :
>
« Leveraging prior work should be considered resonate?

* Areas of residual uncertainty

. . .- . . . .- Measurement
Archetype Analytical Validity Clinical Validity Regulatory Use Context-of-Use Adaptation
Leverage: Existing Leverage: Mechanistic Leverage: Prior endpoint Leverage: COU Leverage: No
assay validation rationale; prior endpoint— precedent, existing templates, prior measurement
Residual outcome evidence in interpretation benchmarks / agency feedback. change.
Uncertainty: source disease. responder concepts. Residual
Cross-Disease Fit—forjpurpose in Resic.lual Unc.:ertai.nty: Residgal Uncgrtainty: Justify | Uncertainty:
. new biology; Confirm relationship holds | endpointrole in new COU; Boundary conditions;
Translation cross-population in new COU; discordance define contributions to transportability; limit
variability; risk; meaningful change regulatory conclusion; over-extrapolation.
drift/bridging; thresholds. establish meaningful change;
detectable change address
vs effect size. missingness/discordance.




Final Thoughts

The Core Concepts and Acceptability Framework is a starting point for shared understanding — helping us align
evidentiary expectations to endpoint archetype and regulatory precedent.

Expected Impact

e Greater regulatory predictability
* More efficient development
- ¢ Accelerated patient access to innovative

| therapies.
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Benefits

* Provide expectation guardrails to apply to specific
endpoints or products

¢ Designed to support both sponsors & FDA
efficiency

* Encourages leveraging prior work to create
scalability

Challenges

* May require sharing of data from sponsors or 3™
parties

* Does not cover all novel endpoint scenarios and
regulatory risk weighting considerations
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Session 1: Operationalizing Fit-for-purpose Biomarker Evidence
Across Regulatory Uses

This session will focus on the Preliminary Policy Roadmap’s recommendations to
support biomarker evidence maturation as biomarkers move from exploratory or
supportive uses toward more consequential regulatory roles, including use as surrogate
endpoints in individual product submissions (Goal 1).

Panelists

Amanda Klein, Biomarker Solutions LLC

Pujita Vaidya, Sanofi

Issam Zineh, U.S. Food and Drug Administration

Jad Zoghbi, Biogen Inc.; American Association of Pharmaceutical Scientists (AAPS)
—Translational and Clinical Science Community

MARGOLIS INSTITUTE for

Health Policy

Duke




Discussion Questions

* Which Goal 1 recommendations seem most useful, and which seem least feasible as
currently framed?

* Would a dual-axis framework—assay maturity on one axis and regulatory-use maturity on
the other—help sponsors and FDA separate two important questions: “Can we measure
this reliably?” and “Can this measurement support the proposed regulatory decision?”

* What common biomarker development archetypes—such as context-of-use expansion,
cross-disease translation, disease-stage translation, assay adaptation, or rare disease
reasonably likely surrogate endpoint development—would be most useful to define, and
what evidence can reasonably transfer across each archetype?

* How should FDA and sponsors distinguish biomarker evidence that is supportive from
biomarker evidence that is decision-critical, especially when a biomarker contributes to an
approval package but is not sufficient as the sole basis for approval?

MARGOLIS INSTITUTE for

Health Policy

Duke




Discussion Questions cont.

In rare or heterogeneous populations where separate biomarker validation studies
may be infeasible, what evidence streams can credibly substitute for larger-scale
validation—and where are the limits?

What implementation product would be most useful: a maturity matrix, archetype-
specific evidence package guide, disease-area exemplar playbooks, structured FDA
feedback template, or a combination of these?

MARGOLIS INSTITUTE for

Health Policy

Duke




Session 2: Building Shared
Infrastructure, Standards, and
Incentives for Biomarker
Evidence

Valerie J. Parker, Duke-Margolis Institute for Health Policy
1:20-2:25pmET

MARGOLIS INSTITUTE for
Duke ‘ Health Policy



Session 2: Building Shared Infrastructure, Standards, and
Incentives for Biomarker Evidence

This session will focus on the Preliminary Policy Roadmap’s recommendations to build
shared infrastructure, incentives, and evidence-reuse mechanisms that can make
biomarker development more feasible and scalable across the broader drug
development ecosystem (Goal 4).

Panelists

Ramona Belfiore-Oshan, Critical Path Institute

Darcy Frear, BridgeBio Pharma

Nicole Gormley, Gormley Advisory, LLC

Steve Hoffmann, Foundation for the National Institutes of Health

MARGOLIS INSTITUTE for

Health Policy

Duke




Discussion Questions

* Which Goal 4 recommendations seem most useful, and which seem least feasible
as currently framed?

* What shared investment models are realistic for reducing first-mover burden,
particularly when biomarker evidence, assay standards, or analytical methods could
benefit multiple sponsors but near-term incentives are uneven?

* What are the real legal, contracting, consent, privacy, intellectual property, and
competitive barriers to data and sample reuse, and which of these could be
addressed through template agreements or earlier protocol and consent planning?

MARGOLIS INSTITUTE for

Health Policy

Duke




Discussion Questions cont.

What should sponsors, consortia, and patient groups build into protocols, consent

language, and governance plans at the outset so exploratory biomarker samples and
data remain reusable after trials conclude?

What concrete actions should begin in the next 12 months so that, within five years,

multiple disease areas have active collaborations generating reusable biomarker
evidence?

MARGOLIS INSTITUTE for

Health Policy

Duke




Session 3: Improving Biomarker
Review, Transparency, and
Engagement Across
Development

Julie Tierney, Leavitt Partners

2:35-3:40 pm ET

MARGOLIS INSTITUTE for
Duke ‘ Health Policy



Session 3: Improving Biomarker Review, Transparency, and
Engagement Across Development

This session will focus on the Preliminary Policy Roadmap’s recommendations to
Improve the transparency, consistency, and actionability of biomarker-related review
and engagement across the development lifecycle (Goal 2 and Goal 3).

Panelists

Jeff Allen, Friends of Cancer Research
Allyson Berent, Foundation for Angelman Syndrome Therapeutics
Rob Berlin, Vertex Pharmaceuticals Inc.

MARGOLIS INSTITUTE for

Health Policy

Duke




Discussion Questions

* Which Goal 2 or Goal 3 recommendations seem most useful, and which seem least
feasible as currently framed?

* What kinds of public-facing review learnings, case examples, or explanatory
materials would most help sponsors and other stakeholders understand how FDA
evaluates biomarker evidence, while preserving FDA’s flexibility to make context-
specific scientific judgments?

 Atwhat development milestones is FDA biomarker feedback most consequential,
and what information should sponsors bring forward to make that feedback more
actionable (for example, for endpoint selection, assay readiness, or accelerated
approval strategy)?

MARGOLIS INSTITUTE for

Health Policy

Duke




Discussion Questions cont.

* Which biomarker strategy questions can be addressed through existing FDA meeting

types, and where might more structured or cross-functional engagement
mechanisms be useful?

*  Which recommendations to improve biomarker review transparency and
engagement are most appropriately FDA-led, and which require shared action by
sponsors, consortia, researchers, patient communities, or other stakeholders?
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Refining the Roadmap: Priorities and Opportunities
for Action

This session will synthesize key themes, audience feedback, and areas of convergence
or remaining uncertainty from the workshop discussions.

Panelists

Ramona Belfiore-Oshan, Critical Path Institute
Rasika Kalamegham, Genentech Inc.
Issam Zineh, U.S. Food and Drug Administration
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Discussion Questions

 Acrosstoday’s discussions, which two or three policy ideas should Duke-Margolis
elevate as the highest-priority actions for improving biomarker use in regulatory
review?

* Forthe highest-priority recommendations, what should FDA do, and what should
sponsors, consortia, patient groups, and academic researchers do?

* Where do legal, contracting, data-governance, assay-standardization, or resource
constraints make a recommendation unrealistic as currently framed, and what
would make it more practical?

* What recommendations are most feasible to begin in the next year, and what would
count as meaningful progress within five years?
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Closing Remarks and
Adjournment

Valerie J. Parker, Duke-Margolis Institute for Health Policy
4:30 pm ET
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Thank You!

Contact Us

006

healthpolicy.duke.edu

Subscribe to our monthly newsletter

at dukemargolis@duke.edu

1201 Pennsylvania Avenue, NW,
Suite 500 * Washington, DC 20004

DC office: 202-621-2800
Durham office: 919-419-2504
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o DukeMargolis
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