Neuromuscular
Clinical Trials

Boosting patient engagement
and participation

2021

'M@A.



Slide set overview

* The clinical trial (CT) landscape in neuromuscular disease (NMD)
— Current therapeutic landscape
— Value of CT in therapy development
— Barriers to CT enroliment
« Strategies to support enrollment in practice
— Within the NMD clinic
— Outside of an NMD clinic or academic center
 Increasing patient awareness and engagement
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Current therapeutic
landscape for NMDs
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Example: success stories in NMD
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» Nusinersen was approved by the US Food and Drug Administration (FDA) for the treatment of SMA in
December 2016, followed by onasemnogene abeparvovec-xioi (May 2019) and risdiplam (August 2020).

Figure Reproduced with permission from JAMA Neurology. 2011. 68(8): 10.1001/archneurol.2011.74. Copyright© 2011. American Medical Association.

All rights reserved. 4 M_D o
1. Kolb SJ, 2011. 2. Finkel RS, 2017. 3. Mercuri E, 2018. 4. Day JW, 2021. ~\




Timeline of FDA approvals for NMD
therapeutics

1. Benson MD, 2018. 2. Adams D, 2018. 3. Finkel RS, 2017. 4. Mercuri E,, 2018 5. Day JW, 2021. 6. Cartwright MS, 2021. 7. Yao S, 2021 8. Duan D,
2021. 9. Van der Ploeg AT, 2010. 10. Diaz-Manera J, 2021. 5 M-IDA




FDA-approved treatments for NMDs

MOA Indication Agent
Enzyme replacement Acid maltase deficiency or Pompe’s « Alglucosidase alfa
therapy disease » Avalglucosidase alfa
RNA interference agent Polyneuropathy for hereditary Patisaran
transthyretin (hAATTR) amyloidosis
Antisense hATTR amyloidosis Inotersen
oligonucleotide (ASO) Soinal | hv (SMA NUS
agents pinal muscular atrophy ( ) usinersen
Exon skipping Duchenne muscular dystrophy (DMD) Adeno-associated virus vector-based
therapies gene therapy

Eteplirsen (exon 51)
» Golodirsen (exon 53)
» Viltolarsen (exon 53)
« Casimersen (exon 45)

SMA Onasemnogene abeparvovec-xioi

1. Benson MD, 2018. 2. Adams D, 2018. 3. Finkel RS, 2017 4. Mercuri E, 2018. 5. Day JW, 2021. 6. Cartwright MS., 2021. 7. Yao S, 2021 8. Duan D., 2021

9. Van der Ploeg AT, 2010. 10. Diaz-Manera J, 2021 6 M_IDA




FDA-approved treatments for NMDs (cont)

MOA Indication Agent
Terminal complement  AChR ab+ myasthenia gravis Eculizumab
inhibitor

Glutamate release Amyotrophic lateral sclerosis (ALS) Riluzole
inhibition

Free radical scavenger ALS Edaravone

1. Howard JF, 2017. 2 Chen JJ, 2020. 3. Masrori P, 2020




Off-label standard of care use of drugs in NMD

Sodium channel Immunosuppressive therapies,
blockers various drugs

« Myotonia in myotonic dystrophy type 1 *Myasthenia gravis
and 2 (mexiletine)

« Idiopathic inflammatory myopathies

» Myotonia, in chloride and sodium channel
skeletal muscle channelopathies




Treatment options are still needed for the
majority of NMDs

* The prior slides emphasize:
— Diseases with new treatments
— Technologies/biotechnology platforms used to design “molecularly targeted therapies for
NMD”
« Additional technologies are being evaluated (CRISPR-Cas9 editing, etc.)

« While the NMD landscape is rapidly changing and the potential for new
breakthroughs is high, the overwhelming majority of hereditary NMDs still
have no treatment

 Also, existing FDA-approved drugs can be improved upon:
— e.g. Current drugs for DMD appear to have modest effects

1. MDA, 2018. 2. Gillmore JD, , 2021 9 WDA



Impact of clinical
trial research in
neuromuscular

disease



Importance of clinical research and trials

« Research informs disease understanding and allows for rigorous testing of

drug candidates.

Observational studies, natural history studies,

and patient registries

» Better understand disease
» Define patient populations

 |dentify outcome measures to use for clinical
testing

Evaluate safety and efficacy of emerging drug

candidates

11
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Barriers to clinical trial recruitment in NMD

« Hereditary neuromuscular diseases (NMDs) are rare or very rare
« Heterogeneity of NMDs, combined with the low prevalence of disease, can also result in:
— Lengthy diagnostic journeys for patients (sometimes 1 year or more)

— Challenges determining the underlying causes of NMDs, and therefore eligibility to
participate in CTs

« Narrow inclusion criteria:
— Decreases the already-small number of patients available to participate

— Leads to enrollment of study populations that may not represent the broader patient
population

1. Crow RA, 2018. 2. Bendixen RM, 2016 3. LoRusso S, 2021 12 wa ao




Barriers to clinical trial design in NMD

* Broad phenotypic spectrum of NMDs can hinder clinical trial
design (eg, Becker muscular dystrophy)

« Unavalilable or incomplete natural history studies can lead to:
— Difficulty identifying a patient population

— Lack of data to use as a control when small patient populations
make it infeasible to randomize patients to placebo

1z MDA



Recruitment is a major barrier
to clinical trial success

* As new therapies move through the pipeline, they encounter challenges at every levelt
 Trials often terminate early due to a failure to accrue enough patrticipants!

* Integrating strategies to streamline clinical trial enrollment into practice may help more clinical
trials succeed and ultimately develop approved therapies

Increased cost of drug development due to clinical testing delays

: Ethical implications of exposing research participants to risk without
Recruitment resulting research gains

failures? : o : :
Missed opportunities for patients who could have benefited from a

CT

Waste of time, funds, and other resources

1. IQVIA, 2018. 2. Mahon E., 2015. 3. Schutz A, 2017 14 MIDA




The NMD research landscape is rich,
and clinical trial opportunities abound

Recruiting NMD trials (US)

« As of 2018, 195 unique molecules
were in development for NMDs by 165
companies in 20 countries, many of
which are “next-generation” therapies?

« >1000 NMD trials are recruiting
worldwide, with 552 in the US (2021)?2

— 139 observational (US)
— 413 interventional (US)

» Assuring awareness of clinical trial
opportunities among clinicians and
patients is critical to clinical trial success

Image from clinicaltrials.gov: https://clinicaltrials.gov/ct2/results/map?recrs=abf&cond=Neuromuscular+Diseases&map=NA%3AUS. Accessed September
13 2021.

1
1. IQVIA Institute, 2018. 2. Clinicaltrials.gov. Accessed September 13 2021. 5



https://clinicaltrials.gov/ct2/results/map?recrs=abf&cond=Neuromuscular+Diseases&map=NA%3AUS

Elevating clinical
education,
engagement, and
participation at your
clinical site
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Role of the clinician

* Clinician attitude and communication with patients can play an
important role in CT enrollmentt!

* A study of practicing physicians and nurses across specialties
revealed?:

— A high percentage of healthcare providers are familiar with the CT process
and are comfortable discussing CTs with their patients

— Providers refer only a small number of patients to CTs because of:
* |[nablility to access CT information

 Lack of sufficient information and time to evaluate and confidently
discuss CT options with patients

1. Mahon, 2015 2. Getz, 2017

v MDA




CT access varies across clinical settings

« Large academic medical centers
— May already have streamlined care as an MDA Care Center or other tailored NMD clinic
— Have clinical research coordinators
— Clinicians are accustomed to speaking to patients about CTs

« Community practice
— Often, clinicians have less experience with CTs
— Heavy patient-load — less time for CT discussion and recruitment

MDA, 2018. 18 MJDA



Within the NMD clinic: Integrate a research
coordinator into NMD clinic team

* Research coordinator role: Identify study candidates, provide patient education about
ongoing studies during clinic, coordinate screening/visits recruitment

Clinic visit

_A

-24 to -48 hours prior:

* Reviews scheduled patients for week

 lIdentifies candidates for ongoing
studies

« Sends e-mail to clinic team to flag
specific patients and next steps

19 MIDA




Within the NMD clinic: Integrate a research
coordinator into NMD clinic team (cont)

* Research coordinator role: Identify study candidates, provide patient education about
ongoing studies during clinic, coordinate screening/visits recruitment

Clinic visit
-24 to -48 hours prior: Research coordination meeting:
. Reviews scheduled patients for week * Held weekly
« |dentifies candidates for ongoing * Pls and research coordinators meet to
studies review study participants and status
 Sends e-mail to clinic team to flag * Gives the team an opportunity to
specific patients and next steps discuss any outstanding issues and

ensures alignment on next steps

20 MDA




Within the NMD clinic: Integrate a research
coordinator into care team (cont)

« The communication
to the NMD team: Example e-mail communication to NMD team

o Fla.gs SpECIfIC L. To: NMD_clinicalstaff
patlents on the clinic | subiect: NMD Clinic: suly 7

schedule Team, .
See below for NMD clinic list for Tuesday, July 7.
— Delineates next
Ste pS fOI’ the Time ID Notes, next steps
. 13:00 i LGMD- GRASP potential, patient enrolled
patient’s research
11 1 13:30 | ### TELEHEALTH- Myotonic dystrophy Type 1; Kate to call and schedule END1-
partICI patlon research visit; patient wishes to come back
13:45 | ### NEW- Emery Dreifuss Dystrophy

22 MIDA



Within the NMD clinic: Maintain ongoing
lists of potentially eligible patients

« Maintaining lists of patients with interest in CT
opportunities allows the care team to quickly identify
potential participants when a trial becomes available

— Can be disease specific (eg, DMD, Becker MD,
LGMD subtype) or more general (patients who have
expressed interest in research)

— Research team members can search by disease to
identify potential participants as recruitment
approaches

 The EHR system can also be a useful resource to
help clinicians and coordinators identify potential
participants

« Study planning can take time and is
needed before recruitment can
begin

« This study ramp-up time gives
teams an opportunity to build up
lists on a week-by-week basis at
MDA visits

2 MDA




Within the NMD clinic: Ensure clinicians
and research staff are aware of studies

« Can be challenging at larger or busier care centers
— The more ongoing studies at a center, the more challenging

* Holding routine research team meetings is ideal, but time does not
always allow for these types of meetings

— Meetings should include coordinators, Pls, and other physicians involved
In study education

=2 MDA




Within community practice:
tips for improving CT participation

Connect with a nearby MDA care center provider or academic center

— Establishing a connection with an institution familiar with ongoing CTs reduces the burden of
time-consuming research amidst a heavy patient load

— Ask them about ongoing study recruitment and post recruitment flyers in the office

Place cards in the office with info on local study sites and encourage patients to call

— Patients won’t need to commit for a visit if not inclined for personal reasons

Direct patients to clinicaltrials.gov

Consider referring patients directly to the nearest MDA clinic

— MDA clinics provide multidisciplinary care, educate patients about research opportunities, and
allow them to stay informed of future events

2 MIDA




Increasing
awareness and
engagement among
patients

MDA



Patient participation in NMD clinical trials

Y

. Yes, currently participating
. Yes, have participated in the past

« CTs play a key role in development of new
treatments for NMDs, but 76% of the NMD
community has never participated ina CT

« A national survey of adults and families living with
NMD revealed that:

— Patients ages 11-17 are most likely to be currently or
previously enrolled ina CT

— Patients diagnosed within the last 10 years are more
likely to be enrolled in a CT than those diagnosed more

than 10 years ago

— Among those who have not participated in a CT, 63%
would consider doing so

— CTs top the list of topics related to NMD that patients and
caregivers are most interested in learning more about

Figure adapted from MDA 2018.
MDA, 2018. ONEvoice survey. 26 MJDA

No, have never but wouldconsider

No, have never and notinterested




Patients may be interested in participating
in clinical trials, but face uncertainty

« Though >60% of patients report interest in CTs,
participation remains low!?2

» The greatest reported barriers to CT enrollment are:

— Not being asked or not knowing about CTs

— Concerns about logistics — cost, transportation, language

« Additional barriers cited by patients include:
— Fear of being placed in the placebo group

— Fear that participation in one study will disqualify them from
more promising future trials

— Worry about access to drugs at the conclusion of the CT

— Assumption that they are too old

Figure adapted from MDA 2018.
1. MDA, 2018. ONEvoice survey. 2. Peay, 2018.

Reasons for not participating in CT

43%
Not asked 44%

39%

Not knowing 39%

aboutthem 39%
37%

Traveldistance 21%

to study site 29%
22%

21%
Not qualifying 19%
26%

Clinical trials not 21%

available fordisease 21%
23%

IHH

. Taal Patients Caregivers

Bolding indicates statistical significance.

27 MIDA




Engage and educate patients:
Plan disease-specific family days

* Plan disease-specific family days where LGMD Patient Day
Individuals can obtain relevant information November 21st, 2020] 9 -1 pm CST

about their diagnosis and related events

Event Agenda Event Info
— Can be timed to coincide with ongoing studies that e Where:
need an activated local group of patients to prime s i Riiiricos
interest in study recruitment . e R
10:45 - Live Q&A w/ Speaker Vb te
— Enjoyable opportunity to work with patients and e TR | vt giins@mescs
families outside of the clinic it e L
— Provides patient education, patient community it by ety B
discussion, advocacy, research updates A mfl"(““;a“““l:‘ajt _—
Michaela Walker, Project Man gl() 0 | mwalker20@kumc.edu

 These events can also help keep patients %
engaged with the MDA clinic ﬁ G 354@@
Flyer from LGMD Patient Day 2020, University of Kansas Medical Center

Image courtesy of Dr. C Farmakidis °
28 MDA




Engage and educate patients:
Develop resources for the office or clinic

« Develop and post flyers or place an iPad B semenronits
rn wha have specified "DUCHENNE MUSCULAR

DYSTROPHY" in their list of medical

pre-loaded with clinical trial finder links In @ . .
the office p

# Save Selected Refine search results: |Enter additional search terms Q

— TrialsToday.org e

O Expanded Access Protocol for Boys With Duchenne Muscular Dystrophy

The Intent of this protocol Is to provide continued access to vamorolone for subjects In the United States who Have Completed the VBP15-LTE or VBP15- 004
n protocols (and are thereby ineligible to enroll in another trial of vamorelone therapy), during the time a new drug application... expand

[0 Magnetic Resonance Imaging and Biomarkers for Muscular Dystrophy

— MDA.org/research/clinical-trials

The purpose of this research study Is to determine the potential of magnetic resonance Imaging, speciroscopy, and whole body Imaging to montor disease
progression and to serve as an objective outcome measure for clinical trials in Muscular Dystrophy (MD). The Investigators... expand

[0 Weekend Steroids and Exercise as Therapy for DMD

The study team will determine the potential of low dose weekend prednisone and whether exercise training can synergize to delay disease progression and Improve
muscle strength/physical function in boys with Duchenne muscular dystrophy (DMD). Current standard of care (dally... expand

[0 Wearable Technology to Assess Gait Function in SMA and DMD

[ cobmbisUniversty [ S s R Ty 3 | Duchen Mase s D

The purpose of this project is to devise Instrumented Insoles capable of accurately measuring galt at each footfall, over muttiple hours In any environment. To achleve

EXaI I l p I e S e arC h O n I ri al S I O d ay . high accuracy, the Investigators will develop a new learning-based callbration framework. Fealures will be... expand
.

[0 Long-term Use of Viltolarsen in Boys With Duchenne Muscular Dystrophy in Clinical Practice (VILT-502)

——
» Duchenne muscular dystrophy R
The VILT-502 study Is Non-interventional Study{United States)/Low-intervention Clinical Trial (Canada) of Viltolarsen administered intravenously once weekly for 10
years to boys with DMD who complete the NS-065/NCNP-01-202 study. expand
* 5years old
[0 Microdystrophin Gene Transfer Study in Adolescents and Children With DMD
« Male
This Is a controlled, open-label, single-ascending dose study to evaluate the safety, tolerabllity and efficacy of SGT-0011n adolescents and children with Duchenne
muscular dystrophy (DMD). Patients will recelve a single Intravenous (V) Infusion of SGT-0C1 and will be followed... expand
* No distance limit ingeEscalating Dose it Tt o ana i
(O sSingle Escalating Dose Pilot Trial of Canakinumab (ILARIS?) in Duchenne Muscular Dystrophy

®.22 Join us - researchers need volunteers just like you to help advance science and improve health.
Join ResearchMatch today.

1https://www.trialstoday.org/. N

29
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Engage and educate patients: Develop
resources for the office or clinic (cont)

* Develop and post flyers or place an iPad pre-loaded with clinical trial finder
links In the office

— TrialsToday.org

List By Topic On Map Seal Details
CI i n icaltrials gov « Hide Filters [ Download & Subscribe to RSS
’ Filters Showing: 1-10 of 21 studies [ 10 %] studies per page ShowjHide Columns
. . . Row | saved | Status | Study Title Conditi Interventi Locations
— M DA O rg/re S e arC h/C I I n I C al —tr I al S 1 Recruiting ~ Wearable Technology to Assess Gait Function in SMA and DMD = Spinal Muscular « Columbia University Medical
. Status = Atrophy Type 3 Center
+ Duchen New New Yo nited
cruitment € : Muscul States
Not yet recruiti Dystrophy
Recruiting ed + Duchen : Deflazaco UCLA
Enrolling by invitati Muscul Los Angeles, Cal
Active, not rec Dystrophy United Stalec
sssssss " e i, it
Terminated States
. . . . Completed « University of Rochester
Example search on Clinicaltrials.gov: windaun edca Gt
. Unknown statust u:cm: sum:" '
° AI I St u d Ies Expanded Access @ : + University of Utah
Salt Lake City, Utah, United
* Duchenne muscular dystrophy GG El s
. Age @ : 3 Completed  An Open-Label, Long-Term Extension Study to Evaluate the Safety s Duchenne s Drug: Deflazacort « UCLA
° U n I te d States years  oR and Tolerability Deflazacort :yu;:x:y L:s&gse:::;scalifcrma‘
. . . Age Group &: « Lurie Grildren’s Hospital
« Within 50 miles of New York State

https://clinicaltrials.gov N
30 MDA



Engage and educate patients: Develop
resources for the office or clinic (cont)

 Utilize resources published by disease-specific organizations to share info with patients
» Display in clinic, make copies for patients to take home, request copies for reading room
» Refer patients to subscribe to MDA Quest magazine (MDA.org/quest)

MAGAZINE

Stay

informed. Stay involved

/ Quest magazine
Progress Now research section announces CT opening

MERIDIAN Trial
Enrollment Open

Researchers at Apellis Pharmaceuticals are seeking
5 ith sporad b

Smartphone App
Study Vol;_.gﬂteers
Needed |~

5 H

Image on left from MDA.org/quest. Quest Issue 3, 2021. Image on right from MDA.org.

O

/ Quest blog \
C

linical Trial Alerts posted as they
open; option to receive as email alerts

MEWS

Clinical Trial Alert: Phase 2 Study of Ifetroban in Individuals
with DMD

0l MDA STAFF [E) 08/18/202

Researchers at Cumberland Pharmaceuticals Inc. are seeking boys and men
living with Duchenne muscular dystrophy (DMD) to participate in a phase 2
clinical trial to evaluate the safety, efficacy, and duration of effect of oral
ifetroban to treat heart disease associated with DMD. Ifetroban is designed to
reduce fibrosis and fat deposition in the heart and . . .

\3 /
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Engage and educate patients:
Express enthusiasm!

« EXpressing enthusiasm for
research can be contagious

 Patients can notice physician
enthusiasm and may help
Increase their personal interest
In learning more about study
participation
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