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Improving the health
and well-being of
people with rare
diseases by driving
advances in care,
research, and policy.
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NORD, Rare Diseases and Disorders

Our Mission: Improving the
health and well-being of people
with rare diseases by driving
advances in care, research and

policy.

* NORD, is the only
independent and nonpartisan
U.S. organization working at
the intersection of care,
research, policy, and

community for all rare
diseases.
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WHAT IS THE NORD' & RARE
ORPHAN DRUG ACT? —INsIGHTS
" The Orphan Drug Act (DA) of 1983 is a AR "
$ 8 8 federal law that incentivizes biopharmaceutical Eﬂmu;;g:ﬂﬂ IS any
] 9 8 3 companies to develop drugs and biologics, f EWER ;;Mi,cm’ﬂ
known as“orphan drugs, for individuals J 0
with rare diseases. ‘qumﬂ'df U

_—_—

HOW DOES THE ORPHAN DRUG ACT WORK?

YEARS OF % TAX
There are 7 ﬂ:}fsgm 2 5 CREDIT
competi tors for qualified clinical
from selling the testing expenses
same product incurred in clinical trials
INCENTIES| Rl £ TR A5
in the law that encourage M"_I_"]N M".LION

biopharmaceutical companies in FDA research
grant funding FDA user fees waived

to develop orphan drugs.
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What is the State Report Card?

e Purpose: It’s not just a ranking
— it’s a tool to push for policy
change.

* How it works: It benchmarks
state policies on rare disease
as of November 2024.

* Provides tangible data on:
v’ Strengths
v'Gaps

v'Opportunities for
Improvement

rarediseaseday.us | #ShowYourStripes

wlicy / The Rare Disease State Report Card

10™ EDITION

NORD'
.|I STATE REPGRT
CARD

How does your state.  NORD State Report Card

measure up?

Since ifs inception in 1983, the National Crganization for Rare Disorders (NORD®) has worked to ensure that
the voices of those living with a rare disease are front and center when federal and state governments are
making important policy and regulatory decisions.

SELECT ASTATE +
In 2015, NORD launched its State Report Card with the goal of evaluafing how effectively states are serving

people with rare dizeases and giving our rare dizease community a useful tool to help advocate for necessary
changes. Itis important to note the issues contained here in touch on several crifical and relevant policy areas

Select your state to learn more:

at the state level, but the nine issues evaluated within this report card are not exhaustive and there are many
others that impact the lives of rare disease patients.

The latest edition of the State Report Card was compiled using data current as of November 2024. NORD
hopes the State Report Card can serve as a tool for patients, advocates, and policymakers as they strive fo
advocate for state policies to best serve the needs of the rare disease community.

Patient Stories

O
)
® 5
#)
Q

The Issues

} Click to lea

M more:
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Medicaid Financial Eligibility Medical Nutrition Newbom Screening
—
- dhaddi.
w
Protecting Patients in Protecting Patients in Rare Disease Advisory
State Medicaid Programs State-Regulated Insurance Counci ils

& gy
N Prescription Drug

Step Therapy (Fail First) Telehealth Out-of-Pocket Costs




S Hﬁ% 10™ EDITION i
YO U R @ g};ﬁ; i As of November 2024
STRI PE S Since 2015, on an annual basis, NORD has evaluated how effectively
N RARE DICEASE D2 states are serving people with rare diseases across nine issue areas:
Medicaid Financial Eligibility D
Medical Nutrition F
Newborn Screening B
Prescription Drug Out-of-Pocket Costs C
Protecting Patients in State Medicaid Programs F
Protecting Patients in State Regulated Insurance D
Rare Disease Advisory Council YES!
Step Therapy (Fail First) F
Telehealth FAIL

rarediseaseday.us | #ShowYourStripes
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STRI PE S ® | What are we seeking to understand across these nine categories?
Do Medicaid income limits provide all rare disease patients access to comprehensive coverage? D
Does the state require insurance to cover medical nutrition products? F
How strong is the state’s Newborn Screening program? B
Are there state laws in place to help reduce out-of-pocket costs for patients? C
Does the state use §1115 Waivers to tailor their Medicaid program? If yes, how? =
Are short-term limited duration health plans regulated beyond federal requirements? D
Does the state have a Rare Disease Advisory Council guiding policy? YESI
Are patients protected from cumbersome step therapy requirements? E
Is the state part of the Interstate Medical Licensure Compact (IMLC)? FAIL

rarediseaseday.us | #ShowYourStripes
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How Does South Carolina Compare?

Medicaid Financial Eligibility
PASS PASS PASS PASS PASS

FAIL FAIL FAIL

SC DE FL GA MD NC VA wv

Medical Nutrition

F ‘ F

FL GA MD NC VA WV

B
D ‘

SC DE

Newborn Screening

SY|S Y|S Y|SY YES Y

SC DE FL GA MD NC VA WV

Protecting Patients - Medicaid

il

SC DE FL GA MD NC VA wv

Protecting Patients — State Regulated

pASs PASS PASS PASS PASS
FAIL | FAIL FAIL

SC DE FL GA MD NC VA wv

Rare Disease Advisory Councils

i

SC DE FL GA MD NC VA wv

rarediseaseiy e PRShowYourst

ripes Telehealth (IMLC)

Prescription Drug Out-of-Pocket Costs .




SH®W Opportunities for Positive Change in South
YOUR Carolina

STRIPES

Prescription Drug Out-of-Pocket Costs (Grade: C)

759 Support recommendations to ban copay accumulator programs to reduce
financial burdens

* Active Bills: H.3934 (House) & S.330 (Senate)

aVa

Medical Nutrition (Grade: F)

Recommend policies for insurance coverage of enteral formulas for home
use.

i
&

rarediseaseday.us | #ShowYourStripes

Advocate for reforms to limit delays in accessing effective treatments.

10



https://rarediseases.org/policy-issues/medical-nutrition/
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Why This Symposium Matters

Raise Awareness

e Shine a light on rare disease challenges and opportunities in South
Carolina.

Build Valuable Networks

* Foster collaboration between patients, advocates, policymakers, and
healthcare providers.

Drive Meaningful Policy Change

* Share resources, strategies, and expertise to improve patient
outcomes.

rarediseaseday.us | #ShowYourStripes
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Alone We Are Rare, Together We Are Strong®

* When we come together,
our uniqueness becomes
our strength.

* Adazzleisn’t just
beautiful—it’s powerful,
creating change and
protecting the whole
community.

rarediseaseday.us | #ShowYourStripes
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Successtully sharing your
message — how to advocate
with elected ofticials

Emily Heatwole Keeney

Government Affairs Advisor

Adams and Reese LLP.



https://www.flickr.com/photos/0ccam/2783110114/
https://creativecommons.org/licenses/by-sa/3.0/

Keys to Advocacy

Audience
Messaging
Connections
Follow up

Advocacy v Lobbying




126" General Assembly

House of Representatives Senate
124 Representatives 46 Senators
88 Republicans 34 Republicans
34 Democrats 12 Democrats
2 vacancies 2024 - 13 new members
2024 - 17 new members elected

elected



Advocacy v. Lobbying

The act of lobbying involves influencing or asking an elected
official or other public official to take or not take an action

Individuals may advocate individually

Organizations, such as the RDAC, can provide information to

public officials and elected officials without asking for an
action.



History of the RDAC in South Carolina

2021 - H. 3956 filed by Leon Howard (D-Richland) then Chairman of the House
3M Committee

The bill passed the house by a vote of 63-45 with a minority report attached
and a fiscal impact of $250,000 annually

June 2021 - the House Ways and Means Committee included Proviso 117.166
establishing the South Carolina Rare Disease Advisory Council to be housed at

MUSC

2023 - language was added directing the Department of Health and Human
Services to fund the RDAC

2024 - the Director of the Greenwood Genetic Center is added to the RDAC



Legislation/Law

Title 44, Chapter 37 contains state requirements for neonatal
and newborn testing (2019 last update)

2024

Act 26 - ensures the results of required neonatal testing may be

shared with appropriate medical personnel to facilitate timely follow
up visits

2023

S. 876 - Require whole genome sequencing



What can you do?

Home Senate House Committee Postings and Reports  Legislative Council  Citizens’ Interest  Publication:

Chamber Video Find Your Legislators
Senate House

H O W t O C O n -t a Ct O l l r' g R Find Your Legislators
Video Schedule 5 - iy i
This application allows you to find your Senators and Representatives for both the S.C. State Legislature an

currently serving.

ideo Archives
To use the search, first enter your address information into the form provided below. Next click the button lal
submit the search.

Find Your Legislators

[Contact Your Legislator

Whie every attempt has been made to ensure the accuracy of tis public service, the L
Services Agency makes no warranties or representations regarding its accuracy or completer
. o on POl LooOrsEnaeli LS ATiciima e Tty o iaraesletle

rack Legislation with its use. Data provided by Aristotle Intemational, Inc. Zip code mfvnnamm provided by

When to contact your =

[South Carolina Law

Legislation

Legislative Manual

L]
Student Connection RS
e g I S a O r isiting the State House

Contact Members of the Senate

Archives
State Agency Webs: Click name to send message
Media Links
. Al Senate Members Senate Committees
F O | | O W I n u SC.GIV Brian Adams Thomas C. Alexander Karl B. Allen
o Sean M. Bennett Allen Blackmon George E. "Chip" Campsen, il
Richard J. Cash JD Chaplin Wes Climer
Thomas D. "Tom" Corbin Ronnie W. Cromer Tom Davis
Tameika Isaac Devine Jason Elliott Tom Fernandez
Michael W. Gambrell Billy Garrett Stephen L. Goldfinch
Jeffrey R. Graham Lawrence K. "Larry” Grooms Greg Hembree
Brad Hutto Darrell Jackson Michael Johnson
Carlisle Kennedy Josh Kimbrell Matthew W. "Matt" Leber
Shane R. Martin A. Shane Massey Margie Bright Matthews
Roger A. Nutt Russell L. Ott Harvey S. Peeler, Jr.
Luke A. Rankin Mike Reichenbach Rex F. Rice
Ronnie A. Sabb Everett Stubbs Ed Sutton
Deon T. Tedder Ross Turner Daniel B. "Danny" Verdin, Il
Overture Walker Kent M. Williams Tom Young, Jr.

Jeff Zell

Contact Members of the House

Click name to send message

All House Members House Committees/Delegations

Terry Alexander Carl L. Anderson Lucas Atkinson
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Symptoms of
Sanfilippo:

* Denote the most-specific
indicators of Sanfilippo
syndrome in infants.

+ Denote early
neurological features of
Sanfilippo.

Early Symptoms Later Symptoms
Transient Tachypnea of Newborn* ) [

Gl s sl ) Seizures/Movement Disorders

Coarsening of Facial Features*
(frontal bossing/prominent forehead, full lips and nose)

Prominent, Thick Eyebrows*

Hirsutism* Brain Atrophy
(excessive body hair) (shrinking of brain tissue from loss of nerve cells)

Macrocephaly* Loss of Ability to Eat by Mouth
(large head size) (chewing and swallowing problems)

Speech & Developmental Delays* I Progressive Intellectual Disability

NN AN U N AN,

Recurrent Ear and/or Sinus Infections j C Loss of Walking/Mobility

(persistent nasal congestion/drainage)

Hearing Loss*
(typically high-frequency, sensorineural hearing loss)

Challenging Behaviors )

(hyperactivity impulsivity, poor sense of safety, difficulty cooperating)

Features of Autism
(speech regression, mouthing/oral fixation, loss of interest in social interactions, repetitive speech/behaviors)

Sleep Disturbances
(difficulty going to sleep; frequent nighttime waking, often with disruptive behaviors; difficulty getting back to sleep)

Diarrhea/Chronic Loose Stools Y Chronic Loose Stools or Constipation

Enlarged Liver/Spleen

C
(
C
C
C
(
C
[ Chronic Upper Respiratory Congestion ]
C
C
g
[
C
¢
(

NI ANA AN _/

Umbilical or Inguinal Hernia ) [ Early Death

Cure Sanfilippo Foundation — 501c3 nonprofit



IMPACT & PROGRESSION OF SANFILIPPO SYNDROME

FOUR- & FIVE-WORD
SENTENCES

4
YEARS e NEUROTYPICAL DEVELOPMENT
TOILET TRAINING e CHILD WITH SANFILIPPO
L
& RIDES A TRICYCLE
<
=
= EXTREME
S HYPERACTIVITY
2 SIMPLE CHILDREN WITH
YEARS SENTENCES LOSS OF Sﬂ;'émg
DEVELOPMENTAL DELAYS MOST WORDS DIE IN THER
FIRST FIRST NOTICED TEENS

<

SEIZURES  cHOKING &

LOSS OF
CRAWLING DIFFICULTY MOST
SWALLOWING MOBILITY
CHRONOLOGICAL AGE © 2024 Cure Sanfilippo Foundation
BIRTH 2 4 i 8 10
YEARS OLD YEARS OLD YEARS OLD YEARS OLD YEARS OLD

This figure is based on a natural history studies of disease progression in the classical, rapidly-progressing
form of Sanfilippo Type A. While this illustrates the average course of disease progression, please note that
individual children vary in the severity and specific timing of how the disease impacts their development.



cure/ SANFILIPPO

FOUNDATION

WHAT IS SANFILIPPO -~/  MEETTHEFAMILIES ~ /  WHATWEDO -~ /  HOWTOHELP -~ D 0 N ATE

Every parent dreams about their kid's future and
watching it unfold.

Sanfilippo Syndrome takes all that away, replacing
it with pain and suffering. The child experiences
severe dementia and dies in their mid-teens. All

CURE; SAN FILIPPO before their parents eyes.

FOUNDATION Cure Sanfilippo Foundation architects and funds

a 501 (c)3 nonprofit

www.CureSFF.org




Natural History Study
2014 — 2015

CU‘E SANFILIPPO a 501 (c)3 nonprofit

FOUNDATION www.CureSFr.org




Internet Rallies Around 4-Year-0ld Eliza,
Shatters Online Fundraising Record

Internet Rallies Around 4-Year-Old Eliza, Shatters Online Fundraising Record

By Robbie Couch
Jun 9, 2014, 03:38 PM EDT | Updated Dec 6, 2017

Family breaks GoFundMe donation record with
campaign to save daughter

By Emily Hales | Jun 12, 2014, 1:00am EST
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gofundme Q Searcl Dashboard

Glenn O'Neill ==
% Medica

@ COLUMBIA.SC

Recent Donatlons -

Saving Eliza

@ SANFILIPPO a 501 ()3 nonprofit

FOUNDATION

www.CureSFF.org
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Abby Grace Abby Wallis

Frankie
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First child treated
with gene therapy |

at Nationwide
May 10, 2016

CUESANF“_IPPO a 501 (c)3 nonprofit

FOUNDATION www.CureSFF.org



Cure Sanfilippo progress (past 12 years)

* Have over 150 partner families around the country and the world
 Raised over $25M for research and clinical trials
* Funded over 50 grants around the world

« Helped fund 3 in-human clinical trials, which have treated 50+ children, with another trial
to start in 2025 treating 30 children

* Created the first-ever Caregiver Preference Study for Sanfilippo
* Created the first-ever Global Clinical Guidelines for Sanfilippo
«  ADVANCE Sanfilippo community conference

| |
BURE} SANFILIPPO | a 501 (c)3 nonprofit

FOUNDATION

www.CureSFF.org
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Reported Outcomes

J Patient Rep Outcomes. 2022 Dec; 6: 40. PMCID: PMC9038975
Published online 2022 Apr 25. doi: 10.1186/s41687-022-00447-w PMID: 35467223

Caregivers' assessment of meaningful and relevant clinical outcome assessments for
Sanfilippo syndrome

Maria L. Escolar,>® Stacey Montgomery,” William Moon,” Carolyn Worrall,” and Holly L. Peay®!

» Author information » Article notes » Copyright and License information PMC Disclaimer

Associated Data

» Supplementary Materials

» Data Availability Statement

Abstract Goto: »
Objectives

Sanfilippo syndrome is a rare multisystem disease with no approved treatments. This study
explores caregiver perspectives on the most impactful symptoms and patient-relevant clinical




Muschol et al.
Orphanet Journal of Rare Disegses  (2023) 17:391

Orphanet Journal of

https/fdoi.org/10.1186/513023-022-02484-6 Rare Diseases

REVIEW Open Access

. s ®
Sanfilippo syndrome: consensus guidelines ===
for clinical care

Nicole Muschol!, Roberto Giugliani®, Simon A. Jones?, Joseph Muenzer®, Nicholas 1. C. Smith®,
Chester B Whitley®, Megan Donnell’, Elise Drake®, Kristina Elvidge’, Lisa Melton” and Cara O'Neil®"® on behalf
of MPS [l Guideline Development Group

Abstract

Sanfilippo syndrome is a group of rare, complex, and progressive 1euro-dege1e rative lysosomal storage disorders that
is characterized by childhood dementia. The clinical management of patients with progressive neurological decline
and multisystem invohvement requires a multidisciplinary team with experience in the management of neurodegen-
erative disorders. Best practice guidelines for the clinical management of patients with these types of rare disorders
are critical to ensure prompt diagnosis and initiation of appropriate care. However, there are no published standard
global dinical care guidelines for patients with Sanfilippo syndrome. To address this, a literature review was conducted
to evaluate the current evidence base and to identify evidence gaps. The findings were reviewed by an international
steering committee composed of clinical experts with extensive experience in managing patients with Sanfilippo syn-
) | : St y drome The goal was to create a consensus set of basic clinical guidelines that will be accessible to and informed by
I.‘-})pe‘ ! { i 1 clinicians globally, as well as providing a practical rescurce for families to share with their local care team who may not
BB ’ { ] have experience with this rare disease. This review distills 178 guideline statements into an easily digestible document
that provides evidence-based, expert-led recommendations for how to approach common management challenges
and appropriate monitoring schedules in the care of patients with Sanfilippo syndrome.

SANFILIPPO

FOUNDATION

Keywords: Mucopclysaccharidosis type Ill, Sanfilippe syndrome, Diagnasis, Management, Recommendaticns

Background

Sanfilippo syndrome (mucopolysaccharidosis type 111 [MPS
1)) is a group of inherited lysosomal storage disorders,
manifesting progressive central nervous system (CNS)
and systemic disease in childhood, with progressive neu-
rocognitive deterioration and loss of functional abilities,
and premature death [1]. There are four sutosomal reces-
sive subtypes (types A, B, C, and D) of Sanfilippo syn-
drome. Each subtype is caused by a deficiency of a different
enzyme that degrades the ubiguitous plycosaminoglycan
(GAG) heparan sulfate (Table 1), which leads to substrate
aceumulation and cellular dysfunction [2].

“Comespondence caagoresanilippofoundationomg
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Thee combined estimated prevalence of Sanfilippo syn-
drome (types A, B, C, and D) is between 1:50,000 and
1:250,000 depending on the population studied [3]. San-
filippo syndrome type A is the most common subtype
globally; however, the prevalence of subtypes can vary
depending on region, with Sanfilippo syndrome type A
being more prevalent in Morthern Europe and Eastern
Europe than in Mediterranean countries [4-6]. In con-
trast, Sanfilippo syndrome type B is the most prevalent
subtype in Southern Europe [4, 7). Sanfilippo syndrome
types C and D are much less common overall, with esti-
mated global incidences of 1:1,500,000 and 1:1,000,000,
respectively [1]. However, the total number of patients
with Sanfilippo syndrome is most likely underestimated
owing to delayed or missed diagnoses, particularly for the
maost slowly progressing phenotypes.
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SUBTYPES

RESEARCH PROJECT DESCRIPTION SUBTYPEOF  TOWHICH
RESEARCH YEAR SANFILIPPO FINDINGS
Scientific Research & Clinical Trials | Foundation-Initiated Projects STAGE GRANTED STUDIED COULD APPLY
Study of Cannabidiol in Sanfilippo Syndrome (contract pending) Clinical Trial 2025 ABCD ABCD
Establishing use of a novel nervous-system targeted gene therapy vector for Translational 2025 A AB

Sanfilippo (contract pending)

[ ]
Funding the most
In vitro evaluation of disease-modifying drugs for attenuated forms of Sanfilippo Translational 2024 A A e o
Combination of HSCP transplantation and cathepsin B inhibitors for treatment of Translational 2024 ABC ABC p ro m Is I n g pathways to

Sanfilippo disease

[ ] (]
Peripheral neural stem cell models and drug discovery for Sanfilippo Syndrome Translational 2024 A ABCD h e I p I n g c h I I d re n as

Fellowship Award | Multi-faceted treatment of Sanfilippo syndrome: Targeted Pre-Clinical 20203& ABCD ABCD

[ ]
therapies for inflammation, autophagy dysfunction, oxidative stress, and dopamine & Clinical 2024 s o o n as p oss I b I e
imbalance
Fellowship Award | Treating mucopolysaccharidosis Type IIC with hematopoietic Pre-Clinical 2023 & C ABCD
stem cell gene therapy 2024
Evaluate intestinal motility absorption and look at the abnormalities of the intestinal ~ Translational 2023 B ABCD [

tissue through histology, in the MPSIIB mouse A Wh o I I St I c a p p roac h
Effects of TLR4 antagonism on brain and bone function in MPS [IIB Translational 2023 B ABCD to ens u re al I ch i I d ren

Pharmacological chaperone therapy and substrate reduction with N-substituted Pre-Clinical 2023 B ABCD .

L-iminosugars for the treatment of Sanfilippo B disease m I g ht h ave H 0 P E

Pre-clinical evaluation of an iPSC-based therapeutic modality to rescue MPS lIIA Pre-Clinical 2023 A C A C

neuropathology, and characterization of MPS IlIC iPSC neural progenitor cells

Investigating neuroprotective peptides for treatment of Sanfilippo Translational 2022 ABCD ABCD

Identifying disease modifiers in drosophila modsls of MPS IIA & 1IB Basic Science 2022 A ABCD

Discovery & validation of translational biomarkers for Sanfilippo childhood dementia ~ Translational 2022 AB ABCD

Strengthening rationale for use of “molecular tweezers” CLRO1 in Sanfilippo* Translational 2021 ABC ABCD

Exploring novel photobiomadulation parameters in Sanfilippo animal models Translational 2021 A ABCD

Investigating blood-based biomarkers for Sanfilippo progression and treatment Translational 2021 ABC ABCD d 501 (C) 3 nanmﬁt

www.CureSFF.org

Support of ScreenPlus newborn scresning pilot and its inclusion of Sanfilippo Clinical Study 2021 AB AB

- o A 11w - —_ . D
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CUE SANFILIPPO / a 501 (c)3 nonprofit
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www.CureSFF.org
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cURE/ SANFILIPPQ | Qi Exeencing

FOUNDATION Services for Families

Life with Sanfilippo syndrome can be extremely isolating for parents and siblings. Few
understand the day-to-day challenges of caring for a person with Sanfilippo syndrome.
One of the most important things Cure Sanfilippo Foundation can dois create
opportunities that help families give their children a better guality of life and also assist
them in navigating the myriad of daily decisions they face. The following are some of
the ways we do so, and more are coming.

Sanfilippo Speak | Family Support Webinars

Sanfilippo Speak is a family support webinar series hosted by the Foundation to
provide families, caregivers, therapists, educators, clinicians, and more with Sanfilippo-
specific insights into and discussions around pivotal topics specific to navigating life Tipa & Tricks: ABA and

Insurance

with the disease. All Sanfilippo Speak webinars are free and open all. Topics so far
have included assistive technology, durable medical equipment, ABA therapy, IEF and
transition support, and more. Cn-demand archives of each session are available at
CureSanfilippoFoundation.org/SanfilippoSpeak.

Community Engagement & Education

The Foundation keeps families abreast of important progress and milestones through
regular emails, social media posts, and special-topic webinars. These channels are
used to share breaking news, opportunities to engage with researchers, and more.

Additionally, the Foundation added a new position in 2024 to provide personalized, on-
demand, and Sanfilippo-specific support and information to families. Families can
reach out to Community Outreach and Education Coordinator Kassidie Reynolds at
Kassidie@CuresanfilippoFoundation.org or 803-250-1985.

Sanfilippo Family Gatherings

It's comforting to spend time with others who understand life with Sanfilippo and can
relate. These rare hours together provide families with an overwhelming feeling of
togetherness and love. To make these important moments happen for families, the
Foundation began hosting family gatherings around the country in 2023, They are free
for families to attend. To learn more or find upcoming gatherings, go to:
CureSanfilippoFoundation.org/Meet-the-Families/Partner-Family-Resources/| ocal-

Family-Gatherings/

Clinical Trial Navigation

The Foundation serves as a navigator for families interested in participating in
research studies and clinicians who would like to learn more about Sanfilippo clinical

- Expanding our
services for families

- Hiring of our
Community
Engagement
Coordinator

a 501 (c)3 nonprofit

www.CureSFF.org




SANFILIPPO SYNDROME (MPS IlI)

TYPEA Takeda / Intrathecal ERT

TYPEA  Sobi/ IV ERT

PHASE 1/l
PHASE I/l

TYPEA  Abeona -> Ultragenyx [ IV AAV9
TYPEA  Orchard [ Autologous lentiviral HSCT

TYPEA Lysogene [ Intraparenchymal AAVIO

PRECLINICAL

REGULATORY APPROVAL

TYPEA  Denali/ IVERT
TYPEA  JCR/IVERT
TYPEA GC-Novel / ICV ERT
TYPEB  Amicus -> U Penn [ ICM AAVS —
TYPEB  Alexion [ IV ERT

TYPEB  Unigure [ Intraparenchymal AAV2/5
TYPEB Abeona/ IV AAV9

TYPEB  Orchard [ Autologous lentiviral HSCT
TYPEB  Allievex [ ICV ERT

TYPEB  JCR/IVERT

TYPEC Phoenix Nest / Intrathecal AAV9
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Ultragenyx Submits Biologics License
Application to the U.S. FDA for UX111 AAV
Gene Therapy for the Treatment of Sanfilippo
Syndrome Type A (MPS IIIA)

If approved, UX111 would be the first approved therapy in the U.S. for
Sanfilippo Syndrome Type A

December 19, 2024 08:00 ET | Source: Ultragenyx Pharmaceutical Inc. m
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OF IMPACT

Off Label but On Target:
Perspectives on and
Examples of Drug
Repurposing for Rare
Diseases

CRITICAL PATH
INSTITUTE

Smith F. Heavner, PhD, RN, FCCM

Advancing Drug Development. Improving Lives. Together.
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Critical care nurse
Implementation scientist

.. Evaluator

= Professor

q | Dog dad
«Smitty” Heavner Wine enthusiast

Sr. Scientific Director for Real-World Evidence

Data Collaboration Center, Critical Path Institute



Disclosures s s

C-Path is a public-private partnership with US FDA.
Speaker receives funding from FDA, CDC, and NIH.

Content of this presentation is not intended to represent
endorsement or approval from any organization or
government entity.




C-Path s s

For 20 years, Critical Path Institute has been a trusted nonprofit that generates
solutions to facilitate scientific and regulatory pathways that accelerate the
development of therapies for people with unmet medical needs.

Bedrock Foundation: Unique Neutral Convener

Core Competencies
4 \ g N\ )
Unmet i Drug
) Clinical Devel
Medical Biomarkers e opment
Need Assessments Tools
Dataaitﬂence Moadrﬂlng Reguflatory [p/;);
O Management Analytics psoiy
\. J \. J . J

c-path.org



C-Path’s Rare and Orphan Disease Program (,C@g:g@%;mz@es

Critical Path for Alpha-1 Antitrypsin Deficiency

Critical Path for Lysosomal Diseases Pre-Consortium
Critical Path for Rare Neurodegenerative Diseases

Critical Path to Therapeutics for the Ataxias

Duchenne Regulatory Science Consortium

Polycystic Kidney Disease Outcomes Consortium

Rare Disease Cures Accelerator-Data and Analytics Platform
Rare Disease Clinical Outcome Assessment Consortium
Huntington’s Disease Regulatory Science Consortium



The Challenge ( ,Ch'fs'ﬂ%%;”z%es

F 4

e Close to 10,000 diseases and 2,500 FDA approved drugs Diseases with FDA

+ Significant number of diseases with no approved treatment ~ 2PProvegtreatments

« System in place that does not maximize the utility of
existing

* Current regulatory system authorization sale of drugs is
incentivized by financial market forces that are often not
aligned with clinical or public health needs

 Once adrugis approved, based on knowledge and
professional judgement, physicians may take the
responsibility for prescribing drugs for a different indication gl U-3: FOOD & DRUG



FDA labels (.CNR;H%%;AQ'Y'EA\RS

4

* Defines the indication for use that a sponsor sought, and FDA approved based
on evidentiary standards

« Allows the sponsor (main benefactor) to market the drug for the approved
indication

« Labels can only be updated by the New Drug Application (NDA) holder

e Submit a new NDA 505 (b)(1)
* Potential to explore the 505 (b)(2) pathway
« Generic drugs 505 (j)

« Sponsor may be interested in label expansion from a financial perspective
* But not always...



Repurposing drugs for new uses ( .CNR;H%%;AQ@S

* Probability of new indication exclusivity granted by FDA for drugs approved, 1997-2020.

New Molecular Entity 1-2 yrs 8- 7-8 yrs prior to generic entry
3 |
) 3
o
o~ Q .
8 -
[ =
=
o~
- - - - o. '
0 5 10 15 s =y - T —_—
Age (years) 10 5 0 -5
— - — Time to First Generic Entry(Years)
[ 90% Cl predicted probibility | .

90% CI predicted probability |

« Of the 197 new drugs that subsequently experienced generic entry, only 64 (32%) had at least one new indication
added
» limited duration of exclusivity reduces the number of secondary indications significantly

« much room for improvement for unlocking existing medicines’ full therapeutic potential
Sahragardjoonegani et al. J of Pharm Policy and Pract 14, 3 (2021).



Do we need a label change? (,cNRg;gg%;AQ'Y}A}S

Without sponsor support, there is no mechanism under the current paradigm
* Drug continues to be used off-label
* Some potential mechanisms exist to obtain a label supplement
« Orphan drug designation (incentives for sponsor)
« Best Practice in Children's Act (BPCA) allows USG to submit data if sponsor refuses

As a result

« Safety and effectiveness remains a concern
* Over time may be come standard of care

* Loss of equipoise to assess in an RCT

How can we address the loss of Equipoise?
* Real-World Data

Unintended consequences of adding a new indication to the label

* |nexpensive generic drug without a label can suddenly become an expensive drug with a label for a new
indication



Drug Repurposing (,CN'?;$:$3%EPAT2%5
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* The investigation of existing drugs for new therapeutic purposes
 To maximize the effectiveness of our current arsenal of drugs
 What can we learn from our colleagues globally?

* Drugs that target shared pathways
 The biological target of the drug molecule is same, but the disease is different

* Remdesivir (originally for the treatment of HCV, then Ebola as an RNA-dependent RNA polymerase,
but failed in a phase Il clinical trial) has been approved for COVID-19

* Drugs that may be effective through off-target pathways
* Drugs act on new targets, out of the original scope, for new therapeutic indications.

« Aspirin has been traditionally used as NSAID in the treatment of various pain and inflammatory
disorders.

« It also suppresses blood coagulation (clot formation) by inhibiting the normal functioning of
platelets (antiplatelet drug).



Major challenge to secure high-quality data due to lack
of sponsors: Responsibilities (not exclusive) ( F££$I$S%E"AT2

Financial ‘
* Protocol development

e Trial insurance fienere Drsaa
« Drug manufacture (QA/QC, safety, active pharmaceutical ingredient (API) management) 9

YEARS
F 4

Site selection and management

« Site activation (clinical trial agreement, licences, approvals, site visits)

* Quality management system including protocol specific SOPs, training documentation, analyte QA/QC
« Data collection (IC, eligibility, missed visits, follow up, SAEs, study discontinuation...)

* Financial agreements, training staff, records retention...

Monitoring activities
* Monitoring, Safety, and Risk management plans

Regulatory Authority interaction (21 CFR 312 for IND submission, notification....)
* RLD holder only authorized to engage FDA for pursuing supplemental labels

* Intellectual property (IP) management at site level

« Study Documents filing (Investigator Site File and Trial Master File)

« Pharmacovigilance (PV) activities to comply with safety reporting obligations



YEARS

Potential data sources for repurposed drugs ( .CNR;H%%;AQ 2

[z U.S. FOOD & DRUG

21st Century Cures Act

 FDA shall establish a program to
evaluate the potential use of real-
world evidence (RWE) to support:

« Approval of new indication for a

FRAMEWORK FOR FDA'S

REAL-WORLD
EVIDENCE
PROGRAM

S~ \

Regulatory

S

drug approved under section e L L e T
5 O 5 (C) le;l“;:”:“i:ﬁp":::‘:n:m Tﬂﬂu!;tll'ldpi:;'nl'latk el.ﬂ'l'l--':l'lul:ll‘s1 Externally controlled trial Observational study
. . RWD used to assess enrallment Selected outcomes identified using, Single-group trial with Cohort study
P criteria and trial feasibility :.‘31.:. I-:alﬂ:l;:crnn:s ?hi::. d::rh'!. u:'r._:ml contrel group .
ApprOVIng a Iabel expanSIOn RWD used to suppart selection ?ed-n;olniiesr v — % e

of trial sites Case—crossover study

» Satisfy post-approval study T et s S

requirements | —————

Inereasing reliance an RWID

Reliance on RWD in Representative Types of Study Design.
RCT denotes randomized, controlled trial; RWD real-world data; and RWE real-world evidence.

Concato J, Corrigan-Curay J. Real-World Evidence — Where Are We Now? N Engl
J Med. 2022;386(18):1680-1682. doi:10.1056/NEJMp2200089



Generating RWE from Real-World Data ( .CNR;H%%;AQ'Y}A‘RS
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Real-World Data (RWD) sources include:

.o Selected Guidance Iy U.S. FOOD & DRUG
» Registries ADMINISTRATION
. « Framework for FDA's Real-World Evidence Program
’ EIeCtronIC health records (EH R) « Use of Electronic Health Records in Clinical Investigations
 Medical claims - Real-World Data: Assessing_Electronic Health Records and Medical Claims Data to

. . Support Regulatory Decision-Making for Drug and Biological Products
* Natural history studies

« Data Standards for Drug and Biological Production Submissions Containing Real-

* Certain types of clinical World Data

trials/observational studies « Real-World Data: Assessing_Registries to Support Regulatory Decision-Making for
Drug and Biological Products

« Considerations for the Use of Real-World Data and Real-World Evidence to Support

Regulatory Decision-Making for Drug_and Biological Products

« Submitting Documents Utilizing Real-World Data and Real-World Evidence to FDA

www.fda.gov/science-research/science-and- for Drugs and Biologics
research-special-topics/real-world-evidence

« Considerations for the Design and Conduct of Externally Controlled Trials for Drug

_ and Biological Products I



http://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
http://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence

Generating RWE from RWD (,Cﬁ;;:g@#;mz@es

Imagine we instructed everyone in

this meeting to collect the eye color,

hair color, height, and coffee preferences
of people at the grocery store.

« How would you store the data?
 What variable names would you use?
How would you classify responses?

Would you code responses? Free text?



Generating RWE from RWD (,cNRg;gg%;AQ'Y}A‘RS
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Imagine we instructed everyone in
this meeting to collect the eye color,

hair color, height, and coffee preferences RIS EILE IR

of people at the grocery store. Brown Blonde  5ft6in Black
 How would you store the data? Blue Brown 5ft8in Cream
« What variable names would you use? L SliE LU JLE5E SLEEEIr
. Hazel Brunette 6ftlin Oat milk
 How would you classify responses?
Brown Red 5ft11 Iced

° ? ?

Would you code responses? Free text: Green Dirty =figin Tea only

Blonde



RWD: Data Harmonization ( s 2'\

INSTITUTE sz

A common data element (CDE) helps

capture all the information needed to et
harmonize variables. >

Example: Triglyceride levels in
metabolic syndrome:

Element: Common Data

i 1 1 1 en is it being measure ement*
* “Triglyceride as measured in mg/dL When s theigmessured
collected prior to the first
administration of propofol.”

Metadata:
Other events/factors/information needed
to interpret the measurement

(e.g., Date/time, dose of propofol administration)

Heavner SF, Kumar VK, Anderson W, et al. Critical Data for Critical Care: A Primer on Leveraging Electronic Health Record
Data for Research From Society of Critical Care Medicine's Panel on Data Sharing and Harmonization. Crit Care Explor. 2024
Nov 15;6(11):e1179. doi: 10.1097/CCE.0000000000001179. PMID: 39559555; PMCID: PMC11573330.
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Potential data sources for repurposed drugs ( .CNR;H%%;AQ 2

[z U.S. FOOD & DRUG

21st Century Cures Act

 FDA shall establish a program to
evaluate the potential use of real-
world evidence (RWE) to support:

« Approval of new indication for a

FRAMEWORK FOR FDA'S

REAL-WORLD
EVIDENCE
PROGRAM

S~ \

Regulatory

S

drug approved under section e L L e T
5 O 5 (C) le;l“;:”:“i:ﬁp":::‘:n:m Tﬂﬂu!;tll'ldpi:;'nl'latk el.ﬂ'l'l--':l'lul:ll‘s1 Externally controlled trial Observational study
. . RWD used to assess enrallment Selected outcomes identified using, Single-group trial with Cohort study
P criteria and trial feasibility :.‘31.:. I-:alﬂ:l;:crnn:s ?hi::. d::rh'!. u:'r._:ml contrel group .
ApprOVIng a Iabel expanSIOn RWD used to suppart selection ?ed-n;olniiesr v — % e

of trial sites Case—crossover study

» Satisfy post-approval study T et s S

requirements | —————

Inereasing reliance an RWID

Reliance on RWD in Representative Types of Study Design.
RCT denotes randomized, controlled trial; RWD real-world data; and RWE real-world evidence.

Concato J, Corrigan-Curay J. Real-World Evidence — Where Are We Now? N Engl
J Med. 2022;386(18):1680-1682. doi:10.1056/NEJMp2200089



Lo,

YEARS

OF IMPACT

CRITICAL PATH
INSTITUTE

Let’s get back to drug repurposing




Repurposing drugs for new uses (.CNR;H%%EPAQ'Y}A‘RS
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New Molecular Entity 1-2 yrs 8- 7-8 yrs prior to generic entry
S 4
. 3
o~ g .
g |
o -
o "
’ Age (years) 10 1 10 5 0 5

Time to First Generic Entry(Years)

90% Cl :
90% ClI predicted probability

predicted probibility |

« Of the 197 new drugs that subsequently experienced generic entry, only 64 (32%) had at least one new indication
added

« limited duration of exclusivity reduces the number of secondary indications significantly
« much room for improvement for unlocking existing medicines’ full therapeutic potential

Sahragardjoonegani et al. J of Pharm Policy and Pract 14, 3 (2021).



A Rose by Any Other Name (,cNRg;gg%;AQ@es

Disease 1 Disease 2 Dose 1 Dosa 2

Repurposing e Redosing | @ —»| 29

Disease 1 Disease 2 Combination 1 Combination 2
Repurposing e Recombination | *® —»| »

(off label)

Country 1 Country 2 Structure 1 Structure 2

Relocation L — .«f Renovating xéﬂ_';ﬁﬁ

Use as supplement Used as treatment

% of patients that have access to drug

]

Remarketing ,—r . Re-supplementation | . —»
Disease 1 Disease 2 Disease 1 Disease 2

1491 M safaty safaty data found safaty
Repositioning i X = | vie Removal S mmd v

Formulation 1 Formulation 2 Somrourd —

abandoned alternative

Reformulation | @ |— ?ﬂ Shelved Assets [u"y [
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e \ |

Multiple approaches

-~

beacon TP
for rare diseases ROADMAP :

DNDi

Drugs for Neglected Diseases initiative

Drug

° i BRLEEIES
[_S“ DrugCentral Repurposing p

nline drug Compendium

e N

Em @CuresWi’rhinRecch

CASTLEMAN DISEASE COLLABORATIVE NETWORK

Approved Current Failed

-.\s’zl.::‘.o NORD® C%:_. EVERY Drugs Candidates Candidates
IR U CURE

National Organization

cononal S rganies Figure | Potential drug repurposing strategies

https://www.ddw-online.com/therapeutic-drug-repurposing-repositioning-and-rescue-part-i-overview-1463-201412/




Special populations: pediatrics ( s ?w

Current needs of using Lack of studies in children often leads to off-label usage of drugs in children. There are delays in conducting clinical trials with children due to
off-label medication eLack of financial incentives for sponsors to conduct drug trials with children
eMany diseases are less common in children than in adults, so it requires more time to recruit child participants

eConcerns regarding ethics, harm, and consent, making it difficult to obtain institutional review board approval to conduct clinical trials with
children

Unique challenges in conducting clinical trials in rare pediatric diseases:

eFrequently underdiagnosed because of the heterogeneity in dis-ease presentation and limited clinical expertise outside of a few specialized centers

eNatural histories are poorly characterized and phenotypic diversity within a disorder adds to the complexity

oStudy design is often restricted due to a small number of patients for each disorder

eClinical endpoints, e.g. biomarkers, are often not well-defined and there may be no regulatory precedence
Challenges of using off- There is substantial uncertainty for physicians to care for their patients with rare diseases using the off-label drug due to
label medication eRare diseases are not often investigated within peer-reviewed journal articles
eResults from failed clinical trials are rarely published

eLack of communication of benefits for off-label use and limited diffusion of off-label information

eEven the information that is available generally is not specific to a particular rare disease

Table 1: Current needs and challenges of using off-label medication in rare pediatric diseases.

Fung et al. Off-label medication use in rare pediatric diseases in the United States. Intractable Rare Dis Res. 2021 Nov;10(4):238-245. doi: 10.5582/irdr.2021.01104. PMID:
34877235; PMCID: PM(C8630459.



Example: GLP-1 ( ,CNR;1:$3%EPAT2%5
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Glucagon-Like Peptide-1 Inflammation Mitochondria
-prevents the activation of glial cells _reduces apoptosis
* Developed to treat - suppresses proinflammatory cytokines e i
diabetes -implication of AMPK/NF-kB pathway - aids mitochondrial regeneration
Repurposing: " |
* Obesity

: LP-1 t ist
 Obstructive sleep apnea G receptor agonists

* Under review
* Hepatic steatosis

E Y

3 Autophagy

e Stu le ng Protein folding - enhance autophagic activity
- ' - prevents the aggregation of a-syn - increase anti-apoptotic proteins
 Parkinson's and other - increases clearance of a-syn - reduce pro-apoptotic protein

neuro-degenerative

Kalinderi K, Papaliagkas V, Fidani L. GLP-1 Receptor Agonists: A New Treatment in Parkinson's Disease. Int J Mol Sci.
2024 Mar 29;25(7):3812. doi: 10.3390/ijms25073812. PMID: 38612620; PMCID: PMC11011817.



Example : PEComa ( s 2"\
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Perivascular epithelioid cell
tumors (PEComa)

° St d d f C Lo I M (i  NDC 80803-153-50 Rx Only
andaara or Lare: SI.I‘O Imus iy "'I'VCII'I"
« mTOR (mammalian target i soinsprn o
. . e e gy particles for injectable d
Of ra pa mYCI n) IN h | b|t0 I suspension (@lbumin-oun )
° ° ii:'m:m% r Vlal
* Loss of equipoise 100 mg pe
For intravenous infusion NDCBo303153 50 H’E.
¢. r%ugrg;,;gmd
N a b - Si ro I i m u S Suspension (albumin-bound)

100 mg per vnal

* Sirolimus protein-bound
particles

single-dose s
y unuse

+ FDA approved in 2021 R /_Dlsc_ardaﬁ NP
* Placebo controlled trial
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Advancing Drug Development.
Improving Lives. Together.
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