ONCOLOGY ENDPOINT DEVELOPMENT:
FDA REGULATORY PERSPECTIVE

FEBRUARY 9, 2026

Nicole Gormley, MD

Division Director
Division of Hematologic Malignancies Il

Associate Director for Oncology Endpoint Development
Oncology Center of Excellence
www.fda.gov U.S. Food and Drug Administration 1



Outline

* Novel Endpoint Development

— Minimal Residual Disease in Multiple Myeloma

* Mitigating Risks associated with Novel Endpoints
— OS as a Safety Endpoint



Approvals for MM (2003 — 2025)
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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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Collaborative Evidence Generation

* i’TEAMM
* University of Miami
* 9years (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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Evaluating Minimal Residual Disease as an Intermediate Clinical
Endpoint for Multiple Myeloma: The EVIDENCE Meta-Analysis
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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/0S)
— "Is MRD-Negative CR prognostic for PFS/0OS?"

* Trial-level Association

— Strength of the association between the treatment effect on the surrogate (MRD) and the
treatment effect on the true endpoint (PFS/0S)

— "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)

v

Newly Diagnosed
Transplant Ineligible
7 comparisons
(3974 patients)

*Two-arm comparisons; the number of patients are based on the two-arm comparisons included in each subpopulation
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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,
NDTinE: newly diagnosed transplant-ineligible, RRMM: relapsed refractory multiple myeloma 8



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
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Outline

* Mitigating Risks associated with Novel Endpoints
— OS as a Safety Endpoint
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BELLINI Trial: A Cautionary Tale

* Phase 3, double-blind, randomized, placebo-controlled trial of bortezomib and
dexamethasone with or without venetoclax in patients with relapsed/refractory,
multiple myeloma who had received 1-3 prior lines of therapy

10
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Venetoclax Arm Placebo Arm T N b
| S
ORR 82.0% (75.8, 87.1) 68.0% (57.8, 77.1) v —————
MRD negativity 13.4% (8.9, 19.0) 1.0% (0.0, 5.6) E 06 |
-5 s
rate (10~) g Ven+ bd Pbo*
. a (N=194) (N=97)
Median PFS 22.4 (15.3, NR) 11.5 (9.6, 15.0) T o4 T v e
(mOS) (95% Cl) - Median OS (Months) | Not reached Not reached
) HR (95% Cl) 2.03 (1.04,3.94)
Hazard Ratio 0.63 (0.44, 0.90) 02 —
Ven + Bd
(95% Cl) Pbo + Bd
00
0 3 6 9 12 15 18 21 24 27
Time (Months)
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https://www.fda.gov/drugs/drug-safety-and-availability/fda-warns-about-risks-associated- 5;;:3; 97 (0) 95(0) 9203  89(6) 87 (7) 30 a4(11) 20011 5 (11 0 (11
investigational-use-venclexta-multiple-myeloma Ven = Venetoclac Pho = Placebo; B4 = BertazombeDexamethascas
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BELLINI Trial: A Cautionary Tale

Table. Progression-Free Survival, Overall Survival, and Clinical Response Rates.

PFS oS
HR (95% CI) HR (95% C
DB
High-risk
cytogenetics® 1.206 (0.577-2.520) NE
(N=49)
Standard-risk
cvtogenetics® 0.544 (0.354-0.837) 1.505 (0.727-3.115)
(N=213)
oy 0.110 (0.022-0.560) 0.343 (0.031-3.842)
xﬁz;ngh 0.502 (0.294-0.856) 1.446 (0.568-3.678)
e 1.387 (0.431-4.468) NE
All patients t(11:14) BCL-2 high
Ven Pbo Ven Pbo Ven Pbo
(N=194) (N=97) (N=20) (N=15) (N=93) (N=47)

ORR 82% 68% 90% 47% 86% 68%
>CR 26% 5% 45% 7% 32% 4%
>VGPR 59% 36% 70% 27% 68% 34%
uMRD 13% 1% 25% 0% 17% 2%
CI, confidence mnterval, CR, complete response; HR, hazard ratio; NE, not estimable due to no events
in placebo; ORR, overall response rate; OS, overall survival; Pbo, placebo; PFS, progression-free
survival, uMRD, undetectable minimal residual disease (10-); VGPR, very good or better partial
response.
a t(4;14), 1(14;16), or del(17p)
b. No high-nisk cytogenetics

Kumar. EHA Library. 2019 273254, LB2601 13



BELLINI Trial: A Cautionary Tale

* Concerning OS results

—Need evaluation of endpoints that can be assessed at
Early timepoints and Late timepoints that provide
definitive evidence of clinical benefit

* Bellini Trial showed divergent OS and ORR, PFS, MRD results

14



Potential OS Detriments Demonstrated Across
the PI3K Inhibitor Class

Population & Treatment De:i\ths Deaths Hazard Ratio
PI3Ki arm Control arm (95% ClI)

DUO e Previously treated CLL/SLL 50% 44% 1.09

 Duvelisib vs ofatumumab (80/160) (70/159) (0.79, 1.51)
312-0123 e Untreated CLL 8% 3% 3.34

e Bendamustine and rituximab * idelalisib (12/157) (4/154) (1.08, 10.39)
313-0124 e Previously treated indolent NHL 5% 1% 4.74

e Rituximab  idelalisib (10/191) (1/95) (0.6, 37.12)
313-0125 e Previously treated indolent NHL 8% 6% 1.51

e Bendamustine and rituximab + idelalisib (27/320) (9/155) (0.71, 3.23)

° i i 0 0 #
CHRONOS3 | T (o ) ool 607 (a1s) (057,139

o ' LL
o | Ut ond ey et * -

#In the CHRONOS-3 trial, decreased overall survival was demonstrated in the first 2 years in the copanlisib arm, followed by a crossing of KM curves
*Not publicly available

Cl, confidence interval; CLL, chronic lymphocytic leukemia; GC, obinutuzumab plus chlorambucil; NHL, non-Hodgkin lymphoma, OS, overall survival; SLL, small lymphocytic lymphoma 15



Mitigating Risk of Early Endpoints

* There are risks associated with use of early endpoints
* Risks can be mitigated by assessment of late endpoints

— Overall survival as a safety assessment

16
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Overall Survival .

Clinically meaningful, objective measure of both safety and
efficacy

Gold standard for oncology drug approvals

Endpoints such as ORR, PFS, EFS have been used to expedite

oncology drug approval because they can be assessed earlier
than OS

Even when earlier endpoints have been used to support

approval, the FDA always evaluates OS if approval is based on a
randomized trial

17



FOA
Interpreting OS Results .

OS hazard ratio, confidence interval, death
rates, survival curves

Efficacy
Take OS maturity into account
Carefully consider important subgroups and Safety Clinical
interpret with caution due to small sample Context
sizes

Subsequent therapy or crossover may impact
Interpretation

18



Challenges in OS Assessment

Challenge Description

Not formally tested

Trial cannot conclude statistical significance

Not formally powered

Trial may not be able to detect OS difference

Based on very few events
(eg, 20-50) or immature

May provide inaccurate treatment effect estimate
Wide confidence intervals

Subgroups

Subgroups with biologic plausibility may have different
effectiveness in response to treatment
Interpret with caution due to small sample sizes

Confounding factors

May distort interpretation of treatment effect

Not prospectively collected
for follow-up

Cannot accurately interpret OS results due to missing
(or censored) data

19



)Y U.S. FOOD & DRUG AAG_R American Association ‘l
ADMINISTRATION for Cancer Research’ { Promoting the Practice and Profession of Statistics

FDA-AACR-ASA WORKSHOP: OVERALL SURVIVAL IN ONCOLOGY CLINICAL
TRIALS

* To discuss best practices of trial design, analyses, and
interpretation of overall survival in oncology clinical trials

* Explore approaches to address the uncertainty of OS analyses
based on early or limited data and incorporate this information
into the benefit-risk assessment

* Advance methods to incorporate OS when it is not the primary
or secondary endpoint to evaluate for the potential for harm

20



Regulatory Considerations

* When OS is not a prespecified efficacy endpoint, a rigorous plan
for assessment of OS as a safety endpoint can provide additional
information

* Plans for continued OS data collection minimize missing data

* Results of OS analysis and maturity of the data may affect the
appropriate approval pathway in trials where approval is based
oh an early endpoint
— If approval in a randomized trial is based on PFS, and there are

concerning results or significant uncertainty regarding the OS results,
accelerated approval may be most appropriate

21
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FDA OCE Efforts

Irreconcilable Differences: The Divorce
Between Response Rates, Progression-Free FDAAAC
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Project Endpoint

* Oncology Center of Excellence initiative to enhance
development of endpoints in oncology drug development.

— Explore potential uses for early, novel
endpoints

— Foster engagement with the broader
community

— Aims to advance use of more established
late endpoints

https://www.fda.gov/about-fda/oncology-center-excellence/project-endpoint
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FOA
Summary .

Use of early, novel endpoints can expedite drug development and has
the potential to get novel therapies to patients faster

Use of early endpoints for regulatory decision is associated with risk,
including the potential to approve an ineffective or even harmful

therapy

The decision to use early endpoints in drug development must be
data-driven and must balance these potential advantages and risks

Assessment of overall survival is an important safety assessment and
complements use of early endpoints
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