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Good afternoon!


Early Identification of Duchenne
Through Newborn Screening

« The identification of affected newborns prior to the onset

of clinical symptoms may improve health outcomes and
maximize the benefits of existing and new therapies.

o Early treatment has the potential to prevent muscle
deterioration, fibrosis and other damage
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This is our vision

The identification of affected newborns prior to the onset of clinical symptoms to improve health outcomes and maximize the benefits of existing and new therapies.

With the goal of providing early treatment to prevent muscle deterioration, fibrosis and other damage 



Presentation Outline

Disease Overview
Interventions and Treatments

PPMD Newborn Screening Efforts
— Steering Committee and Workgroups
— PKI-PPMD project

Proposed Pilot
Next Steps
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Today I will first give a short overview of Duchenne, outline the status of current therapies and give an update on the activities of PPMD and its partners

Disease Overview
Interventions and Treatments
PPMD Newborn Screening Efforts
Steering Committee and Workgroups
PKI-PPMD project
Work we are doing with others to support a NBS Pilot
Next Steps
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e Disease Overview
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About Duchenne Muscular Dystrophy

> X-linked, pediatric neuromuscular disease, with onset in early childhood

> Incidence rate: 1:5000 boys (30% spontaneous)

> Diagnosis: 4 years of age [mean]

> Predictable course

> Progressive loss of function

> 100% lethal -mean age of death, 28
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33% de novo mutations in both maternal carriers or affected males
Want to emphasize the delay in diagnosis, with a mean age of 4 years
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And until recently there have been no FDA approved medical treatments
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EXONDYS 51 (ETEPLIRSEN) [SAREFTA]

GRANTED ACCELERATED APPROVAL SEPTEMBER 2016

DEFLAZACORT [MARATHON PHARMACEUTICALS]

APPROVAL FEBRUARY 2017

SPIRONOLACTOMNE & EPLERENOMNE [OHIC STATE
UMNIVERSITY]

TRAMNSLARNA™ [(ATALUREN) [FTC THERAPEUTICS]

GIVINOSTAT (ITF2357) [ITALFARMACO]

RAXOMNE® (IDEBENONE) [SANTHERA]

SRP-4045/SRP-4053 [SAREPTA]

COENZYME Q10 & LISINOPRIL [US DEPARTMENT
OF DEFEMNSE]

PF-06252616 [PFIZER]

FG-3019 [FIBROGEN]

MN5-065/MCNP-01 [M5 PHARMA]

VAMOROLONE (VBP15) [REVERAGEN]

CAT-1004 [CATABASIS]

EZUTROMID (SMT C1100) [SUMBMIT PLC]

FOLLISTATIN GEME TRANSFER [MATIONWIDE
CHILDREN'S]

BM5-986089 [BRISTOL MYERS SQUIBE]

MYOBLAST TRANSPLANTATION [CHU DE
QUEBEC]

CAP-1002 [CAPRICOR]

GENE TRANSFER OF MICRO-DYSTROPHIN
[NATIONWIDE CHILDREN'S]
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Here is a list of the current potential treatments within the therapeutic pipeline 


Duchenne Treatment:
Major Approaches

e Glucocorticoids
e EXxon Skipping

e There is no cure, but physical therapy and medications, such as corticosteroids,
can help control symptoms and improve quality of life.
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The mainstay of treating symptoms has been the use of glucocorticoids

Recently we have seen FDA approval for Emflaza, which is the first FDA approval of a corticosteroid to treat DMD









Exon-Skipping Approach

SKIPPING EXON 51 ENABLES PRODUCTION OF
FUNCTIONAL DYSTROPHIN PROTEIN (targets
dystrophin region where skipping 51 corrects 13%
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Dystrophin
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Treatments aimed at disease process include EXON SKIPPING strategies using Eteplirson 

Eteplirson has received FDA approval their accelerated approval process. 

HOWEVER, Continued approval for this indication may be contingent upon verification of a clinical benefit in confirmatory trials.

We can envision a therapeutic approach that will use a combination of treatments
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This slide illustrates previous pilots and programs,
Spans a 36 year history
Approximately 1.8 million newborns screened
Over 340 children identified


Presentation Outline

« PPMD Newborn Screening Efforts

— Steering Committee and Workgroups
— PKI-PPMD project

* Proposed Pilot

Parent Project
ParentProjectMD.org Muscular Dystrophy
LEADING THE FIGHT TO END DUCHENNE



Presenter
Presentation Notes
Since its inception PPMD and its members have focused on early identification.  But in spite of efforts with families and HC providers the delay in diagnosis was not significantly impacted

With the development of many new potential treatments, PPMD turned to NBS

The current therapeutic strategies aim at slowing progression rather than restoring lost functions, so the introduction of population-based NBS for DMD offers the best approach for early identification of those who could most benefit from these therapies.



Proposed Pilot

Steering NBSTRN Coordination Analytical and Clinical
Committee and Tools Validation
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Screen Positive Diagnosed Newborns, LTFU
Newborns and Health Outcomes

Case Count Case Report Case Characteristics Cases Per Center

Disease Severity Gender
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With the anticipation of new therapies, 2015 PPMD convened a meeting to again evaluate the evidence and infrastructure needed to establish a NBS program for Duchenne.
A steering committee was established and these SIX workgroups listed here were formed

The WGs have been working over the past two years and have outlined the following “NEEDS” for a pilot
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We met with NBSTRN staff to outline needs for quality assurance/identifying states for pilots/setting up a system for collecting data, identifying cases, characterizing disease state
Recruitment/Enrollment and Approach to Consent-materials development
Engagement of Clinical Centers and Specialists
Identification of State Program(s) for potential pilots
Education Materials – Family, Provider
Assay Analytical and Clinical Validation
Assay QA/QC –conversations with both CDC and R4S/CLR
Screening Assay Laboratory Protocol-more later
Diagnostic Algorithm – Case Definition
LTFU and Health Outcomes



Workgroup Analysis: Key
Considerations

X-linked, Female Carriers

Communication of Results

— Screen Positive » State NBS to Pediatrician

— Diagnosed Cases > Muscular Dystrophy Clinics

Treatment

— Molecularly Targeted/ Requires Sequencing
— Clinical Trials for New Therapies

Outcomes

— Clinical Measures

Refinement of the CK screening assay
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Some of the issues identified by the workgroups

X-linked, Female Carriers: previously most programs or pilots screened males only> WG RECOMMENDED UNIVERSAL SCREENING

Communication of Results> complicated communication explaining nature of x-linked disease/evidence that some females have disease; good chance that we will see a spectrum of disease manifestations once population screening implemented
Screen Positive  State NBS to Pediatrician
Diagnosed Cases  Muscular Dystrophy Clinics

Treatment> thus far RX approved for children >age 4
Molecularly Targeted/ Requires Sequencing
Clinical Trials for New Therapies
Additionally Health Outcomes/Clinical Measures need to be identified for NBs; remember, >3-5 years of age
Refinement of the CK screening assay



Screening Newborns for DMD

UNDHAGNOSED DIAGNOSED
USUAL CARE [ 1 (1) @
p
4 3 INTERMEDIATE MEASURES
POSITIVE TREATMENT &
SCREEN DIAGNOSIS CONFIRMATION LONG-TERM !
FOLLOW-UP (:\ \
SHORT-TERM FOLLOW-LIP LONG-TERM FOLLOW-LIP
PRIMARY HEALTH OUTCOMES
2 _.-""'_—""-\.
NEWBORN X e
SCREENING UMAFFECTED i
Cw
CARRIER SECONDARY OUTCOMES
o ' 4
NEGATIVE
SCREEM

SCREENING 8 SHORT-TERM
FOLLOW-UP:
MET BENEFITS & HARMS

TREATMENT & LONG-TERM
FOLLOW UP:
MET BENEFITS & HARMS

HEALTH CARE SYSTEM

POPULATION
PUBLIC HEALTH — NEWEBORN SCREENING PROGRAMS & LABORATORIES ™ =¥ HEALTH CARE SERVICE SYSTEM - PUEBLIC AND PRIVATE



Presenter
Presentation Notes
The next two slides show the proposed lines of communication/and the content of the follow-up systems proposed by the ELSI WG


Informed Consent Process for DMD NBS
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Consult with
neuromuscular
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Consult Act Sheet
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Diagnosis
(results to
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Family support
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Diagnostics within Neuromuscular Clinics

Diagnosis (results to parents/ PCP/ state)
Referral for therapy
Consultation with pediatrician
Family support



Limitations of the CK enzyme test

CK
Creatine Phosphate + ADP - - Creatine + ATP

 False negatives
— CK - marker of other disease processes

— Lack of assay standardisation

o Stability of enzyme activity in bloodspots at room
temperature

e Long term reproducibility/sustainability with
reagents
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From previous slides, we saw that Wales had a NBS program for over 20 years.

It was discontinued because NBS program was concerned about the false negatives (there were 16) 

So Dr. Stuart Moat looked at the CK enzyme assay to see if it could be improved
False negatives [13 boys not identified]
CK - marker of other disease processes/leading to false positives
They found a Lack of assay standardisation from lab to lab/day to day
Stability of enzyme activity in bloodspots varies with temperature
And Long term reproducibility/ sustainability of reagents




Creatine kinase assays

Enzyme activity — total CK activity/and non
specific

CK —i1soenzyme (MM, MB & BB forms)
CK-MM found in skeletal muscle

— Greater specificity

— Greater stability at room temperature

Cardiff and PerkinElmer collaborated to
develop a kit utilizing an Immunoassay

ParentProjectMD.org
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Stuart Moat began investigating other biomarkers for DMD, finding that a CK immunoassay can selectively measure the dimers of the CK enzyme, 

One can then selectively focus on CK-MM

Cardiff and PerkinElmer collaborated to develop a kit 



Cardiff /PPMD-PKI and CA Biobank
Project

PKI with the assistance of PPMD certified clinics in CA, obtained
the required CDPH informed consent for use of the RDBS from

CA biobank from DMD subjects [Poster P-098]

— Goal is to collect 200 confirmed positive specimens to be
included in assay development and clinical studies

40 consent forms collected to date

First CA samples: Results in favor of the CK-MM assay vs
enzyme activity

— All DMD cases are clearly separated from the normal

population with the CK-MM assay, whereas see overlap with
enzymatic assay.

— False positives/false negatives=0
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WE are now using the kit to test DBS from the CA NBS Biobank
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 Next Steps
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Next Steps

Complete CK Assay Validation Studies

Convene Meeting of Stakeholders to Discuss Model of
Pilot: October 2017

Development of Care Guidelines/CDEs for newborns:
January 2018

Initiate Pilot

Report Findings to Community including ACHDNC
Submit RUSP Nomination Form
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