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Statement of Independence

The Robert J. Margolis, MD, Center for Health Policy is part of Duke University, and as
such it honors the tradition of academic independence on the part of its faculty and
scholars. Neither Duke nor the Margolis Center take partisan positions, but the

Individual members are free to speak their minds and express their opinions regarding
Important issues.

For more details on relevant institutional policies, please refer to the Duakeillty
Handbook including theCode of Condu@nd otherpolicies and proceduresin

addition, regarding positions on legislation and advocacy, Duke University policies are
available atttp://publicaffairs.duke.edu/government
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Remote Participation Instructions

Mute & Slides
A You have been placed on mutepeakers can mute/unmute throughout

Questions

A Please feel free to type your question into the Q&A box and we will use your questions to
inform the open discussion portion of the event

Zoom IssuesPlease Zoom message Rasheed Willis or emiglis @newmediamill.com
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Day 1 Meeting Agenda

1:00 pm Welcome and Overview

1:10 pm Opening Remarks from FDA

1:25 pm Session 1: Considerations in Developing Rare Disease Endpoints:
Digital Health Technology (DHT)

2:15 pm Session 2Considerations in Developing Rare Disease Endpoints:
Biomarker Surrogate Endpoints

3:05 pm Break

3:20 pm Session 3Considerations in Developing Rare Disease Endpoints:
Clinical Outcome Assessment (COA)

4:10 pm Session 4. Considerations in Developing Rare Disease Endpoints:
Multiple Endpoints, with a Focus on Multicomponent Endpoints

4:55 pm Closing Remarks and Adjournment
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Day 2 Meeting Agenda

1:00 pm Welcome and Overview

1:10 pm Session 5: RDEA Pilot Program Overview

1:40 pm Session 6: RDEA Pilot Prog@Rrocess Overview

2:10 pm Session 7: Elements of RDEA Proposals and Meetings

2:40 pm Session 8: RDEA Pilot Program Q&A

3:05 pm Break

3:20 pm Session 9: Experiences and Lessons Learned from Other Meeting Pilot Programs
4:00 pm Session 10: Public Comments

4:25 pm ClosingRemarks and Adjournment
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All times listed in ET DUke
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FDA Opening Remarks

Peter Stein, Center for Drug Evaluation and Research (CDER)
Celia Witten, Center for Biologics Evaluation and Research (CBER)
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Submitting Written Comments

Reminder stakeholders may submit written comments regarding this
event toregulations.gowntil July 23, 2023.
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Session 1: Considerations in Developing Rare Disease
Endpoints: Digital Health Technology (DHT)

1:25¢ 215 pm ET
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Digital Health Technology

connectivity,

software, and seh'so\
for healthcare and o
NBfl G§SR

*Definition from FDANIH BEST Glossary. Available at
https://www.ncbi.nlm.nih.gov/books/NBK338448/
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use

There Is a large spectrum of DHTs avallable for pot

DHTs may take the form of hardware and/or software

Consumer general wellness
product (e.g., sleep monitor,
basic pedometer)
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Electronic patientreported
outcome (ePRO) instrument
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Electrocardiograph (ECG)
software for overthe-
counter use

Continuous blood glucose
monitor
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Portable
electroencephalogram
(EEG)

Digital therapy virtual reality
device
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DHTs should be fibr-purpose when used in a clini

Investigation

Fit-for-purpose: a conclusion that the level of validation associated with a DHT is

o o To Ix

sufficient to support its proposed use In the clinical investigation

Clinical event or characteristic of interest

Ability of DHT to measure clinical event or characteristic of interest

Population of interest, including age, technical aptitude, and education level, as
appropriate

DIHT SIesign and operation (for example, physical properties, power needs,
alerts

Appliestd bring your own DHT or generadurpose computing

platform

12
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Development of movement monitoring device
and SV95C
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Laurent Servais, MD, PhD
laurent.servais@paediatrics.ox.ac.uk
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Central nervous

Non-central nervous

Characteristic

system therapies system therapies
Probability of success in phase 3, % 46 66
Probability of success overall, % 8 15
Phase 2 and 3 development time, years 8.1 6.1
New drug application to approval time, years 1.9 1.2
Average number of patients in trials 10,000-60,000 300-500

Average cost of development

$1-5 billion

$600 million-$1 billion

Source: Tufts Center for Drug Discovery and Development, 2012 [45].
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3 options to increase power in a clinical trial:
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1. Increase patient
number (N)

2. Increase trial
duration

3. Collect assessment
data continuously
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Background
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Major challenges of current state (2)

Short duration tests are deeply influenced b
patients reflexes, longer tests by motivation

Patient performs the 6MWT...
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Background
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Major challenges of current state

(3)

Patients with rare disease may travel
a lot to access the research center




npj | digital medicine

BRIEF COMMUNICATION OPEN

www.nature.com/npjdigitalmed

‘.) Check for updates

Evidence from ClinicalTrials.gov on the growth of Digital
Health Technologies in neurology trials

Lars Masanneck(®"?, Pauline Gieseler?, William J. Gordon (:**°, Sven G. Meuth' and Ariel D. Stern (57%7 %
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Systematic review of wearable technology in Rare Diseases

Neuromuscular Diseases

Number of studies

Number of patients

DMD 18 550
ALS 15 2323
CMT 6 392
DM 4 142
FSHD 4 70
MG 2 60
SMA 1 81
SBMA 1 54
Dermato- myositis 3 79
Pompe disease 2 54
TOTAL 56 3605

Poleur et al. in revision




Proportion of studies based on the number of sensors used

01 02 03 4 05 06 oUnknown

Other

Wheelchair DMD (or trousers, n=1), SMA (n=1)
Bra/Belt/Pocket Pompe (n=1), HD (n=1)

Tee-shirt DMD (n=1)

Unknown ALS (n=1), HD (n=4), SBMA (n=1), Fabry (n=1),
Narcolepsy (n=1), GM2 (n=1), Sarcoidosis (n=2)

Spoon FRDA (n=1)

Head/Hat
ALS (n=1), FD (n=3)

Upper back
HD (n=1)
Chest/Sternum
ALS (n=2), CMT (n=2), FSHD (n=2), HD (n=5), PSP (n=1), FD (n=1), SCA
Trunk/CoreTorso/Thorax (n=3), FXS (n=2), PWS (n=1)

DMD (n=2), ALS (n=2), HD (n=2), PSP (n=1),
FRDA (n=1), Rett (n=1)
Arm

Upper limb (general) DMD (n=1), CMT (n=1), Sarcoidosis (n=1), Scleroderma (n=1)

ALS (n=1), SCA (n=1)

Forearm
DMD (n=2), HD (n=2)

Lower back/Waist/Lumbar area/Hip/Pelvis
DMD (n=1), ALS (n=2), CMT (n=1)
myotonic dystrophy (n=2), FSHD (n=2), MG
(n=2), HD (n=10), PSP (n=5), FD (n=1), SCA
(n=6), FXS (n=2), Dermatomyositis (n=2),
PWS (n=6), Rett syndrome (n=1), TSC (n=1)

Wrist

DMD (n=7), ALS (n=1), myotonic dystrophy (n=1), FSHD (n=2), SMA
(n=1), HD (n=8), PSP (n=2), SCA (n=4), FXS (n=1), FRDA (n=1), MPS
(n=1), NPC (n=2), TSC (n=1)

Hands
ALS (n=1), FD (n=2), SCA (n=2)

Finger
ALS (n=1), CMT (n=1), PSP
(n=1), FD (n=1)

Lower limb (general)
ALS(n=1), SCA (n=1)

Thigh
CMT (n=1), HD (n=2), PSP (n=1), SCA (n=1),
Sarcoidosis (n=1), PWS (n=1), Rett syndrome

(n=3) Shin/Shank
DMD (n=2), HD (n=1), PSP (n=1), SCA
(n=1)
Ankle/Distal tibiae Feet/Shoes

DMD (n=5), CMT (n=2), myotonic dystrophy (n=1),
FSHD (n=2), HD (n=2), SCA (n=1), FXS (n=1),
Sarcoidosis (n=1), PWS (n=2), Rett syndrome (n=2)

ALS (n=1), CMT (n=2), HD (n=4), PSP (n=3),
SCA (n=5), ), HSP (n=3), FXS (n=1), FRDA
(n=1)



So why are wearable devices not
more used as primary outcome ??

INTO THE WILD “

What can | do with that ??

N

| Clinical trial |




Thank you. But | prefer a Holter of | will offer you the mooné .

Movement
: : : What do you mean exactly ?
Being able to identify all the ’ 4
movements of the patient
Are you sure the moon is not

And then to quantify them enough ?
precisely

In uncontrolled environement

During 2 years, without shift
over this time periodé .

Internet transmission and data
securityé  Bampliant !!

The doctor The engineer




The long and winding road of
hardware design

Technical development timeline

Medical
Controlled i to > ised .
ontrolled environmen unsupervised usage device
Identification of Validation ff‘:% 2017
the variables during NHS "
\ . r‘\ r\ ‘ I C||n|ca| ‘tnal I EUROPEAN :xgmc AGENCY
2010 What do we need?? 2019
Prototype I V2.0 I V3.0 -
@ = “*=?
P 2012 -
= 5 \ : i
2011 @ &
i&%& )
2021

FUROPEAN MEDICINES AGENCY
SCLENGE MEDICIH WE
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Gaitanalysisfor ambulatory
subjects

V5-20/07/2017 Conﬁdent.ial Institut de 25
Myologie- Sysnav



Symptoms Objective

Power
Fatigue - 0! Sign_al of
action
Mountai Activity SESSEes
ountain .
: 2 weeks of data p Pivotal trial
w® w@ q .
cv Falls oy
' ™ Payers
el Patients
Abnormal
movments

A validated outcome that you can enter into a In DM D -

database SVO5C










L

T T




e
.
I Vi T

StdmL /\

SV distributio




e
.
I T T

StdmL /\

SV distribution

Sv50C




T

N &\\\w

|
Strlde measure /\
L, .

SV distribution  (SV95C

SV50C

SVI5C represents home-measured « top performance »

One of the first complain expressed by patients is not being
able to play as others- not being able to follow others
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Mean/SD stride speed
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Why 95" Centile ?

Mean/SD for stride speed age=6yo and 6MWT<450m

95th percentile is the top
performance of patients at home.
It is also the most sensitive value,
with the lowest delta/SD
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Muscular

MDUK Oxford

Neuromuscular Centre

Numberof patients tobe includedper arm in a placeboontrolledtrial

2 Risk U probability to wrongly conclude to treatment efficacy
20 2 =>U:5% z=1.96
n= (z,_ ., +2z_p) 0T L L o
2 - 1- Risk 3 = probability to wrongly conclude to treatment inefficacy
L =>3:20% Z=0.842
A —_— A
A
0 = 80m (~20%) —_ T
U=7.9%

@ =30m (~ 7%) | =-8.5%

l é | | [
- Ge o CoS o
Inclusion Inclusion 6 1 year

» 6MWT n= 112 » VRARER  n= 14
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When it pours, British people walk less.
When it simply rains, they walk more

Theorem of Servais (Oxford 2021)

Theorem of Servais (Paris 2014)

When the French are on strike, they walk more

35




Variability measurements

Activity
parameter

Variability

MTWT F S MTWT F S MTW Day

université

v LIEGE



Variability measurements




Variability measurements




ACTImYe

HOME
MONITORING

Muscular
Dystrophy

MDUK Oxford

Neuromuscular Centre OO

Stride velocity relative std dev (%)

Variability decreases with
Increasing length of monitoring

Median stride velocity variance

Confidential Institut de MyologieSysnav

Averaged variation
stabilises at 3.3%
after 180 hours

(15 days)

monitoring
15% variability

currently

ARacceptabl eo

6MWT

université
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&
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Influence of compliance on SV95C
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A DMD and healthy controls correlated with 6MWT

Muscular .
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MDUK Oxford
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controls
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Muscular
Dystrophy UK
MDUK Oxford
Neuromuscular Centre

ensitivity to positive Change : Patient

starting steroid treatment

95th centile welocity (%)
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Correlation with different outcomes

6MWT NSAA 4SC
ActiMyo® Variables N 1 r ] R | r
50t Percentile (median) stride length | 4
(m) 5 10,552** |0,649** [0,554** [0,607** |0,126 |0,066
4
95t Percentile stride length (m) 5 (0,679** [0,772** [0,779** [0,816** [-0,301* |-0,251
50" Percentile (median) stride velocity | 4
(m/s) 510,652** |0,758** [0,712** [0,724** |-0,161 |-0,195
4 ; -
95th Percentile stride velocity (m/s) | 5 [0,542** |0,616** [0,645** |0,689** |0,547** [0,484**
4
Distance walked/hour 510,371* |0,436** |0,424** |0,435** [-0,304* |-0,313*
T 4r
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Minimally clinically important
difference

Intra- Relative
Mean SD correlation MCID MCID
50th Percentile (median) stride
length 0.825m | 0.087m | 0957 | 0.0179m | 2.17%
95th Percentile stride length
1.101m 0.129 m 0.951 0.0284 m 2.58%
50th Percentile (median) stride
velocity
0.836 m/s | 0.116 m/s 0.942 0.0278 m/s| 3.33%
95th Percentile stride velocity
1.578 m/s | 0.391 m/s 0.937 0.0985m/s| 6.24%
Distance walked/hour
162.6 m/h | 87.9 m/h 0.839 35.3 m/h 21.7%

Muscular
Dystrophy UK 25
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2019 2023

SCLENGE WEDICINIS HEALTH EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

26 April 2019
EMA/CHMP/SAWP/178058/2019 20 February 2023
Committee for Medicinal Products for Human Use (CHMP)

Case No.: EMA/SA/0000083386
Committee for Medicinal Products for Human Use (CHMP)
Draft Qualigation Opinion for Stride velocity 95th centile

as primary egdpoint in studies in ambulatory Duchenne
M PFystrophy studies

Draft agreed by Scientific Advice Working Party (SAWP) 01 September 2022
Draft agreed by Scientific Advice Working Party 12 April 2018 Adopted by CHMP for release for consultation 15 September 20221
Adopted by CHMP for release for consultation 26 April 2018 Start of public consultation 28 February 20232
Start of public consultation 21 September 2018 End of consultation (deadline for comments) 10 April 2023
End of consultation (deadline for comments) 30 November 2018 - - -

Comments should be provided using this template. The completed comments form should be sent to
Adopted by CHMP 26 April 2019 ScientificAdvice@ema.europa.eu

Keywords Qualification of Novel Methodology, Duchenne Muscular Dystrophy studies,
Keywords Activity monitor, Duchenne Muscular Dystrophy (DMD), Real World Data, Stride Digital Health Technology, efficacy endpoint, wearable sensor

Velocity, Ambulation




CHMP qgualification has been achieved thanks
to the support of a broad community
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Key Learning The 3rDle

1. The quality of the Device is key
2. The Development of interactions between engineers and MD is key

3. Early (high quality) Data collection



Key Question

1. How to make outcome measure develoment really attractive for industry/investors

2. How to deal with less common disease/Extension to diseases with similar phenotype (ex :
LGMD)

3. Difference of processes between FDA and EMA makes qualification very time and energy
consuming

4. How can a qualified outcome evoluate with time
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Session 1: Considerations in Developing Rare Disease Endpoints:
Digital Health Technology (DHT)

Moderator:
A Michelle CampbellU.S. Food and Drug Administration

Panelists:

A DamienEggenspielerSysnav

A HusseinEzzeldinU.S. Food and Drug Administration
A AmiMankodi, U.S. Food and Drug Administration

A Leonard Sacks).S. Food and Drug Administration
A Laurent Servaisniversity of Oxford
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Duke
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Session 1: Considerations in Developing Rare Disease Endpoints:
Digital Health Technology (DHT)

1.

What are the biggest challenges stakeholders experience in developing DHTs for use in rare
disease drug development? What are effective strategies for overcoming or minimizing the
Impact of those challenges?

. What are the key opportunities regarding future development of DHTs for use in rare disease

clinical research?

. How can stakeholders (such as sponsors, regulators, and researchers) work together in the fi

to advance rare disease endpoints that involve the use of a DHT?

How can stakeholders best work with regulators to advance DHTs for use in rare disease drux
development?

. What else is needed to advance development and use of endpoints that involve use of a DHT

the rare disease space?

MARGOLIS CENTER
for Health Policy

Duke
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Session 2: Considerations in Developing Rare Disease
Endpoints: Biomarker Surrogate Endpoints

2:15¢ 3:05 pm ET

MARGOLIS CENTER
for Health Policy

Duke
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Biomarkers

A A defined characteristic that is measured as an indicator of normal
biological processes, pathogenic processes, or biological responses to a
exposure or intervention, including therapeutic interventions.

A Biomarkers may include molecular, histologic, radiographic, or physiolog
characteristics.

A A biomarker is not a measure of how an individual feels, functions, or
survives.

A Categories of biomarkers include: susceptibility/risk, diagnostic,
monitoring, prognostic, predictive, response, safety

BEST (Biomarkers, EndpointS, and other Tools) Resource: https://www.ncbi.nlm.nih.gov/books/NBK338448/ 55



Demonstrating Substantial Evidence of Effectivenessﬂ
Human Drug and Biological Products (Draft Guidan

A Substantial evidence: evidence consisting of adequate andoasttolled
(A&WC) investigations
I Two A&WC clinical investigations
I One large, multicenter A&WC clinical investigation
I One A&WC clinical investigation plus confirmatory evidence

https://www.fda.gov/media/133660/download

56
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Demonstrating Substantial Evidence of Effectivenessﬂ
Human Drug and Biological Products (Draft Guidan

A Endpoints

i Clinical endpoint that reflects patient benefits (i.e., how
patients feel, function, or survive)

I Validated surrogate endpoint that has been shown to
predict a specific clinical benefit _

i Intermediate clinical endpoint that is reasonably likely to |
predict an effect on irreversible morbidity or mortality or
other clinical benefit — Accelerated approval

I Surrogate endpoint that is reasonably likely to predict
clinical benefit _

- Traditional approval

https://www.fda.gov/media/133660/download o7
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Pathways to Integrate Biomarkers into
Drug Development and Practice

Regulatory
Approval
Process

Note: These pathways do not exist in
Isolation and many times parallel
Community efforts are underway within or
Consensus between pathways. All share
common core concepts, are data
driven, and involve regulatory
assessment and outcomes based on
the available data.

Qualification

EDA Drug Development Tools Website
Facilitating Biomarker Development: Strategies for Scientific Communication, Pathway Prioritization,-Data 53
Sharing, and Stakeholder Collaboration; Published June 2016, IM&egolis Center for Health Policy
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Considerations in Developing Rare Disease Endpoints:
Surrogate Endpoints:
IgA Nephropathy as an example
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Outline

ZIntroduction of the Kidney Heath Initiative

£ Assessment of Proteinuria Reduction as Surrogate Endpoint in
IgA Nephropathy

FKnowledge Gaps (Limitations) and Future Directions
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KIDNEY HEALTH INITIATIVE

ldentifying Surrogate Endpoints for Clinical Trials in
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Ethnicity and Renal Survival in IgAN

Adjusted Cox survival without ESRD

Table 4| Result of a multivariable Cox proportional hazard

;:::_“:;_HH model for the risk of ESRD

0.8 1

N HR 95% Cl
0.6 - T

P-value
e Pacific Asian versus other origin 1.56 1.10, 2.22 0.01
0.4 - h Age (per year) 0.98 0.96, 0.99 <0.001
Male sex 0.90 0.66, 1.22 0.5
0.2 1 eGFR at biopsy (per ml/min/17.3 m?) 0.95 0.94, 096 <0.001
MAP (per mm Hg)® 1.03 1.02, 1.05 <0.001
0 , , , Proteinura (per g/day)® 1.16 1.12, 1.21 < 0.001
0 5 10 15 Use of ACEi or ARB® 0.99 0.72, 1.36 0.9
Years Use of immunosuppression® 1.36 0.95, 196 0.09
— Pacific Asian Other

Figure 3| The adjusted Cox proportional hazards survival
curves for the risk of end-stage renal disease (ESRD) across the
Pacific Asian origin and other groups (P=0.01), based on

the multivariable model shown in Table 4.

Barbour SJ. et al. Kidney Int 2013, 84: 1017-1024
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Spectrum of Disease Progression
(target patient populations for clinical trials)

Protei nur-i

a O 1g9g/d /Creatinine

<

—

Low risk of
progression

Supportive
therapy only

Risk of Progression over
many years.

Intervention desired.

Need surrogate endpoint
for ESKD

Rapid
progression

Point Of No Return?

mg




ldentifying Surrogate Endpoints for IgA Nephropathy

Unmet Need: Therapies that can improve renal outcomes in IgAN.

Given the time course for disease progression and size of affected
population, endpoints such as progression to ESKD or a marked
loss of kidney function may not be feasible.

Project: Convene multi-disciplinary team (industry, academics,
regulators) to discuss and determine candidate surrogate
endpoint(s) in IgAN.

68



Biologic plausibility of causation:

A There are a number of in vitro studies linking proteinuria with tubular damage.

A There are limited in vivo data mechanistically linking proteinuria with kidney
damage.

A Several studies link specific molecules with kidney damage.

A There are limited data SPECIFIC to IgAN linking proteinuria with kidney
damage.

A The degree of proteinuria associated with poor renal outcomes differs
significantly between proteinuric diseases.
I The degree of persistent proteinuria associated with progressive kidney function decline

' s significantly |l ower i n I gAN than ot her
or MN)




Data in support of proteinuria reduction as surrogate
endpoint from cohort studies?




Remission of Proteinuria and Prognosis

Survival from renal failure
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Peak proteinuria:
Group 1, 1- 2 g/d
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Group 3, >3 g/d.

Reich HN et al J Am Soc Nephrol 2007;18:3177-3183
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What data from clinical trials?




AJKD

Original Investigation

Early Change in Urine Protein as a Surrogate End Point in
Studies of IgA Nephropathy: An Individual-Patient Meta-analysis

Lesley A. Inker, MD, MS,” Hasi Mondal, MPH,” Tom Greene, PhD,?
Taylor Masaschi, BA,” Francesco Locatelli, MD,” Francesco P. Schena, MD,”
Ritsuko Katafuchi, MD,” Gerald B. Appel, MD, PhD,° Bart D. Maes, MD,”
Philip K. Li, MD,? Manuel Praga, MD,” Lucia Del Vecchio, MD,” Simeone Andrulli, MD,’
Carlo Manno, MD,? Eduardo Gutierrez, MD,” Alex Mercer, PhD,"’
Kevin J. Carroll, PhD,”" Christopher H. Schmid, PhD,’? and Andrew S. Levey, MD’

Inker LA et al. Am J Kidney Dis 2016




Bayesian MixedEffect Regression Model

A]KD Inker et al
Immunosuppressants
? RAS blockers

§
-
g

Steroids —==
g —
g Fish oll

0.1

0.05

T T T T T T T T
0.3 04 0.5 0.65 0.85 1 1.2 15 1.8

Treatment Effect on Urine Protein

Inker LA et al. Am J Kidney

Dis 2016




The NEW ENGLAND JOURNAL of MEDICINE

JAMA | Original Investigation

Effect of Oral Methylprednisolone on Clinical Outcomes

ORIGINAL ARTICLE

Intensive Supportive Care plus in Patients With IgA Nephropathy
Immunosuppression in IgA Nephropathy The TESTING Randomized Clinical Trial
Thomas Rauen, M.D., Frank Eitner, M.D., Christina Fitzner, M.Sc., ) i i ,
Claudia Sommerer. M.D.. Martin Zeier, M.D.. Britta Otte, M.D., UIf Panzer, M.D.. Jlgheng Lv, MD; Hong Zhang, PhD; MuhG_eotWong. PhD; Meg J. Jardine, PhD; Michelle H_Iadunewmh. MD;
Harm Peters. M.D.. Urs Benck, M.D., Peter R. Mertens, M.D.. Vivek Jha, MD; Helen Monaghan, PhD; Minghui Zhao, MD; Sean Barbour, MD; Heather Reich, MD;

Daniel Cattran, MD; Richard Glassock, MD; Adeera Levin, FRCPC; David Wheeler, FRCP; Mark Woodward, PhD;
Laurent Billot, MSc; Tak Mao Chan, MD; Zhi-Hong Liu, MD; David W. Johnson, MD; Alan Cass, FRACP;

John Feehally, MD; Jirgen Floege, MD; Giuseppe Remuzzi, MD; Yangfeng Wu, MD; Rajiv Agarwal, MD;

Hai-Yan Wang, MD; Vlado Perkovic, PhD; for the TESTING Study Group

Uwe Kuhlmann, M.D., Oliver Witzke, M.D., Oliver Gross, M.D.,
Volker Vielhauer, M.D., Johannes F.E. Mann, M.D., Ralf-Dieter Hilgers, Ph.D.,
and Jurgen Floege, M.D., for the STOP-IgAN Investigators*

ABSTRACT

The effect of treatment on proteinuria reduction The effect of treatment on proteinuria reduction WAS

was NOT associated with a demonstrably associated with a beneficial effect on kidney function
beneficial effect on kidney function

N Engl J Med 2015; 373: 2225-36 JAMA. 2017;318(5):432-442.




AJKD

Inker et al

Where does Stop-IgAN go?
I

05

/

0.25

TESTING

Treatment Effect on Clinical Endpoint

0.1

0.05

How do the two ftrials

- affect this relatignship?

| | | | | | | |

0.3 04 0.5 0.65 0.85 1 1.2 15 18

Treatment Effect on Urine Protein

Inker LA et al. Work in progress




Updated the regression model to include the results of Stop-IgAN and TESTING
A The graded relationship between the effect of treatment on proteinuria reduction and on
clinical outcome is confirmed.

SUMMARY

Danadia-D

2

0.5

Treatment Effect on Clinical Outcome
0.25
I

_ A Persistent proteinuria is a strong risk
ot factor for the progression of kidney
dysfunction.

A No uniform definition of proteinuria
. reduction for use as surrogate endpoint.

® A Meta-analysis of intervention trials:

. treatment effect on the change in
T 084 (017, 099) proteinuria is predictive of treatment

effect on composite renal endpoint

(ESKD or doubling of SCr or death).

0.1

0.05
4

1 1 t 1
0.3 0.4 0.5 0.65 0.85 1 1.2 15 1.8

Treatment Effect on Proteinuria

Proteinuria reduction as a reasonably likely
surrogate end point for a treatment's effect
Thompson A et al. CJASN on progression to ESKD in IgAN.
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Proteinuria Reduction as a Surrogate End Point in Trials
of IgA Nephropathy

Aliza Thompson,” Kevin Carroll,? Lesley A. Inker,” Jirgen Floege,* Viado Perkovic,® Sonia Boyer-Suavet,®
Rupert W. Major,” Judith 1. Schimpf,* Jonathan Barratt,® Daniel C. Cattran,” Barbara S. Gillespie,"® Annamaria Kausz,'
Alex W. Mercer,”? Heather N. Reich,” Brad H. Rovin,"” Melissa West," and Patrick H. Nachman'®

i

Implementing the Kidney Health Initiative [ ) Gheck for updites
Surrogate Efficacy Endpoint in Patients
With IgA Nephropathy (the PROTECT Trial)

Jonathan Barratt’, Brad Rovin?, Ulysses Diva®, Alex Mercer” and Radko Komers”; on behalf
of the PROTECT Study Design Group

'Department of Cardiovascular Sciences, University of Leicester and Leicester General Hospital, Leicester, UK; 2Department of
Medicine, Ohio State University Wexner Medical Center, Columbus, Ohio, USA; *Biometrics, Retrophin, Inc., San Diego,
California, USA: “Clinical Drug Development, JAMCO Pharma Consulting AB, Stockholm, Sweden; and *Nephrology, Retro-

phin, Inc., San Diego, California, USA

Kidney International Reports (2019) 4, 1630-1645 1633




www.kidney-international.org clinical trial

Results from part A of the multi-center, ) Check fo upcates
double-blind, randomized,

placebo-controlled NeflgArd trial, which

evaluated targeted-release formulation of

budesonide for the treatment of primary

immunoglobulin A nephropathy

Jonathan Barratt', Richard Lafayette”, Jens Kristensen’, Andrew Stone”, Daniel Cattran’, Jiirgen Floege”,
Vladimir Tesar"'_, Hernan Trimarchi®, Hong Zhang®, Necmi Eren'?, Alexander Paliege'' and
Brad H. Rovin'?; for the NeflgArd Trial Investigators'*

Kidney International February 2023

Sparsentan in patients with IgA nephropathy: a prespecified
interim analysis from a randomised, double-blind, active-
controlled clinical trial

Hiddo J L Heerspink, Jai Radhakrishnan, Charles E Alpers, Jonathan Barratt, Stewart Bieler, Ulysses Diva, Jula Inrig, Radko Komers, Alex Mercer,
Irene L Noronha, Michelle N Rheault, William Rote, Brad Rovin, Howard Trachtman, Herndn Trimarchi, Muh Geot Wong, Vlado Perkovic, for the
PROTECT Investigators™

The Lancet April 2023

Both products received FDA approval based on the Accelerated Pathway
Both studies are in the prespecified/predesigned confirmatory phase

The results of the confirmatory phase will provide valuable information on how
well the Areasonably I i kelyo surrogate

VN




Limitations:
Why Focus on Proteinuria?

THIS IS WHERE YOU
LOST YOUR WALLET?

\ ¢

. Ou

NO, T LOST IT IN THE PARK. 2
BUT THIS IS WHERE THE LIGHT IS. ;*
!l

http://first-the-trousers.com/hello-world/ AN




Knowledge gaps warranting future studies:

A The relationship between treatment effects on proteinuria and treatment
effects on patient and kidney outcome is best supported for the
proteinuria and eGFR* levels from which the data is derived.

Biomarkers in IgAN: Candidate for Surrogate Endpoint?

Association/Correlation with:

IgAN diagnosis + + + - + - +
baseline histology + - + +

baseline proteinuria + + - - +
baseline eGFR - - +
prognosis@ eGFR or ESKD) + + + + + + + + +

disease activity
risk of relapse post transplant  + + +




Future directions: We have come a long way, but

A Ultimately, surrogate endpoints should be applicable to the management of
iIndividual patients (Is my patient responding to the treatment?)

A Identifying better i more specific i markers of disease activity, especially
Acompl ete remissiono

A How do we obtain and share data on specific biomarkers from clinical trials to
analyze whether they can serve as surrogate endpoints (or component of)

MEMBRANOUS NEPHROPATHY SCIENTIFIC WORKSHOP
JAN 14, 2023

Clinical Trials




Summary

A Work of surrogate endpoint for clinical trial has helped with the design of
new trials

A The use of reasonably likely surrogate endpoint was applied to two
clinical trials -> leading to approval through the accelerated pathway

A Conversely, the results of the confirmatory phases of these trials will
Inform on the validity/robustness of the surrogate endpoint

A More work should be pursued for the analysis of other, better, disease-
specific surrogate endpoints
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Session 2: Considerations in Developing Rare Disease Endpoints
Biomarker Surrogate Endpoints

Moderator:
A MichaelPacanowskiU.S. Food and Drug Administration

Panelists:

A Patrick NachmanUniversity of Minnesota

A LynleyK.Thinnes Travere

A Aliza ThompsonU.S. Food and Drug Administration
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Duke



http://www.healthpolicy.duke.edu/

Session 2: Considerations in Developing Rare Disease Endpoints
Biomarker Surrogate Endpoints

1.

What are the biggest challenges your respective stakeholder communities experience in developing
biomarkers to be used in drug development for rare diseases? What are effective strategies for
overcoming or minimizing the impact of those challenges?

2 KF0 R2S&a aGaNBlazylote ftA1Ste G2 LINBRAOG Of AyA
How does a company or the community make a case that a biomarker may be reasonably likely to pre
clinical benefit (is mechanism and pathobiology alone sufficient)? What distinguishes those biomarke

that are fully validated and able to support traditional approval? How does your respective community
view uncertainty?

How do we ensure that robust, higjuality data to facilitate endpoint development are generated from
natural history studies (or even clinical trials)? How might current approaches and infrastructure for de
collection and analysis be improved to benefit biomarker development in the rare disease space? Wh
are special considerations for hard to access tissues where sampling may be limited?

How can stakeholders work together to advance rare disease biomarker development? What are son
the key opportunities regarding future development of biomarkers for use in rare disease clinical
research?

MARGOLIS CENTER

for Health Policy 9

Duke
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Break

3:05 pm¢ 3:20 pm ET

MARGOLIS CENTER 90
for Health Policy

Duke
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Session 3: Considerations in Developing Rare Disease
Endpoints: Clinical Outcome Assessment (COA)

3:20¢4: 10 pm ET

MARGOLIS CENTER
for Health Policy

Duke
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Guidance 1: Collecting
Comprehensive and Representative
Input

i

Patient- Gutarce 2 Methods o dnty
Focused Drug

Development
Guldance
Series

https://www.fda.qgov/drugs/developmentapprovalprocessdruqgs/fdapatient- focuseddruqrdevelop CESRARGOD
incorporationpatientsvoicemedical f Health Policy
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https://www.fda.gov/drugs/development-approval-process-drugs/fda-patient-focused-drug-development-guidance-series-enhancing-incorporation-patients-voice-medical
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PHASE 3 CLINICAL TRIALS
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HOW VISION WORKS

ROLE OF PHOTORECEPTORS

N
~

Light

-~

>

Light from an object
is bent by the cornea

Information for Healthy Vision: How the Eye Works. National Eye Institute.
https://www.nei.nih.gov/learrabouteye-health/healthyvision/howeyeswork
_Accessed June 6, 2023.

RODS (peripheral/low light vision)

CONE&Ecentral/color vision)94


https://www.nei.nih.gov/learn-about-eye-health/healthy-vision/how-eyes-work
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