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* MRD
 Measurable (previously termed minimal) residual disease
e Usually analysed in bone marrow samples

* Detection of malignant cells down to levels of 1:10% to 1:10° white
blood cells, compared with 1:20 in morphology-based assessments
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C. Hourigan: Presentation at CDDF Workshop 2022
Hourigan et al., Nat Rev Clin Oncol.2013;10:460-471.
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¢ MRD Modalities

Multi-parameter Quantitative Next generation
flow cytometry PCR sequencing

Loke J et al., BJH 2019. doi: 10.1111/bjh.16355
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Association of MRD with survival outcomes in AML
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Complexity
Standardization
Clinical trials
Routine practice

Treatment decisions
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MRD assessment across some hematological malignancies
«w | Application depending on clinical need and methodological robustness

Intermediate Intermediate
Low Intermediate
Yes Yes

Infrequent Intermediate
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B. Paiva: Presentation at CDDF Workshop 2022
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* ctDNA
 Circulating (cell-free) tumour DNA (nucleotides)
N e Usually analysed in peripheral blood samples
 Allows to detect/track tumour-specific nucleotides (‘liquid biopsy’)
. to determine e.g. response or relapse of a tumour
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J. Geschwend: Presentation at CDDF Workshop, 2022

Bellmunt J et al., Lancet Oncology 2021;22:525
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Phase 3 IMvigor010 adjuvant study in MIUC

Key eligibility

* High-risk MIUC (bladder, renal
pelvis, ureter)

* Radical surgery with lymph node
dissection within < 14 weeks?

* No postsurgical radiation or AC

* ECOG PS 0-2

e Tissue sample for PD-L1 testing

Stratification factors

e PD-L1 statusP * #of lymph nodes

* Nodal status resected

* Tumor stage * Prior neoadjuvant
chemotherapy
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Atezolizumab

1200 mg q3w Ve
(16 cycles or 1 year)

A

\

follow-up

_| Disease recurrence/ survival
No crossover allowed

Observation q3w

/- Primary endpoint: DFS (ITT population)
* Key secondary endpoint: OS (ITT population)
« Safety

\ disease recurrence®

* Exploratory analyses: Predictive, prognostic and pharmaco-dynamic
biomarkers in tumor tissue and blood and their association with

~
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J. Geschwend: Presentation at CDDF Workshop, 2022

Bellmunt J et al., Lancet Oncology 2021;22:525
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Stratified HR* 0-85 (95% Cl 0-66-1-09)

Atezolizumab

1200 mg q3w
(16 cycles or 1 year)

No crossover allowed

Observation q3w

18 21 24 27 30 33 36 39 42 45 48

Time since randomisation (months)
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J. Geschwend: Presentation at CDDF Workshop, 2022
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Powles T et al., Nature 2021; 595:432

ctDNA(+) patients had improved DFS and OS with

atezolizumab vs observation
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* IMvigor010 confirmed the prognostic value of ctDNA status
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FDA: Potential uses of MRD and ctDNA
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* Prognostic Biomarker

* Clinical Uses
* Screening/Early Detection
* Monitor for relapse
* Guide therapeutic decisions

* Regulatory Uses
e Patient Stratification
e Patient Selection/Enrichment
 Risk-based treatment assignment (Escalation / De-Escalation)
* Intermediate Endpoint or Surrogate Endpoint

N. Gormley: Presentation at CDDF Workshop, 2022
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FDA: Potential uses of MRD and ctDNA
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e Accelerated Approval

* is based on an effect on a surrogate endpoint or an intermediate clinical endpoint that
is reasonably likely to predict clinical benefit

* Meta-analytical methods - Patient-level data
* Individual Level Surrogacy

* Correlation between candidate surrogate and true clinicalendpointon an individual level
 Trial Level Surrogacy

* Correlation between effect of treatment on the candidate surrogate and the effect of treatment on the true
clinicalendpoint

e Surrogate Threshold Effect

* Minimum treatment effect on the surrogate necessary to predict an effect on the true clinical endpoint

N. Gormley: Presentation at CDDF Workshop, 2022
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N. Gormley: Presentation at CDDF Workshop, 2022

FDA: Potential uses of MRD and cDNA
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* Meta-analysis Considerations

* Inclusion of more trials increases the statistical rigor of the analysis and may allow for
more interrogation of the data to address uncertainties.

* Inclusion of trials with a range of treatment effects (positive and negative trials)
increases the accuracy and precision of trial level surrogacy assessment.

 Caveats regarding use of surrogate endpoint

* Use of surrogate may not be appropriate for subpopulations or future trial populations
if there are significant differences between the population in the meta-analysis and the
trial population.

e Use of surrogate may not be appropriate for therapeutic modalities that have
substantially different MOA (e.g., cytotoxic vs. immunotherapies).

CDDF Challenges in clinical trial performance

ANNUAL CONFERENCE 6 - 8 February 2023



=l Drug Development Approach
* Multiple Trial Model
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N. Gormley: Presentation at CDDF Workshop, 2022
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N. Gormley: Presentation at CDDF Workshop, 2022
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Conclusions

 ctDNA and MRD are prognostic biomarkers, but not
validated surrogate endpoints

e Existing uncertainty and remaining questions
regarding these endpoints for regulatory purposes

- * MRD assessments in clinical trials should be
discussed with the Agency

* FDA is committed to working with the community on
the development of MRD and ctDNA.

FDA Guidances for Industry

CDDF
ANNUAL CONFERENCE MRD (January 2020)

ctDNA (May 2022)
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R. Patel: Presentation at CDDF Workshop, 2022
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MRD in AML Project Team
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C. Hourigan: Presentation at CDDF Workshop, 2022
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Robust Association Observed Between Strong Decreases in
ctDNA and Patient Survival

Progression-Free Survival by Max VAF* Overall Survival by Max VAF
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Important Perspectives
 Patient Perspective (Hans Scheuer, MPE)
* Understand the impact of MRD results in research on patients
* Preference of peripheral blood versus bone marrow samples
* Consider the influence of accelerated approval on patient expectations
* Consider patient input sufficiently early in the development path

* Health Technology Assessment (Carole Longson, UK)

* Limited evidence is presented supporting the validity of the relationship between
the biomarker surrogate endpoint and endpoints/outcomes of most interest to
HTA decision-making: HRQoL and survival

* Whilst expression of the biomarker may be associated with efficacy/survival, it is
not usually related to HRQL

* This creates high levels of uncertainty around the real incremental impact of
innovative cancer drugs

CDDF Challenges in clinical trial performance
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Conclusions and Next Steps

* Methods for MRD and ctDNA:
* Further standardisation and quality control

 Validation for regulatory use:
* Endpoint: Demonstration of patient- and trial-level surrogacy

 Patient selection: Diagnostic or prognostic biomarker (enrichment/stratification)
* Treatment modification: Escalation or de-escalation of therapy

* Important next steps:

* Continued collaboration towards standardisation and validation (MPAACT, FoCR, NIH)
* Early inclusion of patient input

* Models that allow HTA assessment after approval based on surrogate endpoint

* Improve response assessment and definition by including MRD and ctDNA
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