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Betegtarsasag Halozat

21 orszag MPS, illetve lizoszomalis tarolasi
betegség betegtarsasag képviselte magat:
USA, Anglia, Hollandia, Kanada, Torokorszag,
Olaszorszag, Spanyolorszag, Schweiz, Ausztria,
Németorszag, Lengyelorszag, Brazilia, Japan,
Indonézia, Taiwan, Belgium, irorszég, Norvegia,
Svedorszag, Ausztralia, Magyarorszag.

2013, Osaka, Japan
2014, Bahia, Brazilia
2016, Hamburg, Nemetorszag



TRANSITION PASSPORT FOR LSD PATIENTS

PAEDIATRIC TO ADULT




ANational National MPS Society
8)'MPS Interaction/Relationship with
SOCICty Pharmaceutical Companies Policy

Supoort for Families. Reseacch for a Cure.

The National MPS Society recognizes the importance of maimtaining relationships with the
phammaceutical companies that have FDA approved or developing treatments for indsviduals
with MPS and related diseases. Ethical relationships with the companies are critical to easuring
that the Society provides accurate and unbiased education to families about available and future
treatments,

The role of the company is to inform the Society about the benefits and risks of treatments and to
provide scientific and educational information. Through the mteraction with the Society, the
companies gain a unique perspestive about the diseases, direct access to the patient population.
mformation about the needs and prionities of Society members, disease knowledge to assist n
clinical trial design. advance patient education. feedback on new treatments, and support dunng
the regulatory approval process.

This wreraction provides the opportunities for project collaboration meluding but not limited 1o
general and medical education about the diseases and advocacy for product (treatment) approval
and reimbursement.

The Society's Executive Director and President are the primary liaisons between the company
and the Society and submit requests for targeted or operating financial grants. The grants must
be given without conditions. and no guid pro gue amrangement will be accepted. Monies
recerved benefit all Society members, not just the subset served by the product of the company.

The Society will accept company funds for company sponsored meetings. The Society
recognizes that the companies are legally limited 10 services they can provide for meetings where
patients are present, such as speakers, meals and travel 10 the meetings. These funds are
available for any fanuly in that region to attend the meeting, regardless of the disease. The
Sociery assumes no responsibility for meeting planning or determination of attendance.

The Society also accepts company funds for collaborative educational projects. Although these
are branded projects between or among the companies and the Society. the Society is responsible
for payment of services associated with the projects.

Society staff may serve as consultants or working members on commuttees. or members of a
speakers’ burean. Any consulting work. including presentations, for which the staff receives
compensation. must be scheduled as a vacation time. Alternatively. staff can request that
compensation be paid directly to the Society, whereby that consulting 1s considered work time
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Betegtarsasagi Peldak

« Csak feltetel nelkul
» Csak a betegek érdekeit szolgalhatja

 Pénz a gyogyszercegektol
— Ausztralia: 1/3
— UK: kb. 10%
— Hollandia: max. 25%
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3t for MPSI at Westminster

UK MPS Society founded

24 MPS Societies founded globally

Aldurazyme for MPSI received marketing approval in the
USA

National Specialist Commissioning granted in England for
provision of clinical management and ERT for MPS

diseases

Naglazyme for MPSVI received marketing approval in
Europe

Elaprase for MPSII received marketing approval in Europe

Christine Lavery, UK Patient Society
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Christine Lavery, UK Patient Society



Living with the reality of a lost opportunity of a life that could be saved. Feeling
they can’t look to the future, life has no purpose, mental decline.

Divided communities —the ‘have’s’ and ‘have not’s. Maybe this is emphasized
by the closeness of the MPS International Community and access to social
media?

The mental health problems related to being denied access to treatment from
the patient, parent, partner, sibling or extended family member.

Living with a degenerative disease and getting worse and worse when access to
treatment is denied.

Caring for a loved one with a degenerative disease and the consequences when
access to treatment is denied.

Christine Lavery, UK Patient Society




, Halozat 2
Cegek
Genzyme — ujszulottkori szlrés
— Par USA allamban (MPSI, Krabbe, Niemann-Pick,
Pompe, Fabry) populacié 31%-a,
— 2-3 mutacio, 1 hordozé6 / 58,000

Shire — MPS |I, MPS IlIIA/B

— IT-ERT vizsgalatok
« MPS IIIB — epidemioldgiai vizsgalat
 MPS IllA - epidemiologiai vizsgalat, IT-ERT
« MPS II
— Szelekcio, IQ csokkenés (15-30 pt/3 év, vagy IQ<77)

— Havonta, 6 honapig (2012 végéiq)
— Biomarkerek vizsgalata (LAMP fehérje)



Shire humanitarius program

Bizonytalan — csak tervezési fazisban van és a kommunikacio nem volt
megfeleld

« Szakertdi bizottsagok dontenének cég altal tamogatott terapiaral.
Mobil/szamitogépes app.

» gyogyszer, kontroll vizsgalatok, gyogytorna, stb.
Internetes forumok létrehozasa

« Személyes info. megszerzése?

« Olaszoknal a betegtarsasag mulkoldteti. ..
Fizoterapias trainingek személyenként

 Német/osztak példa: inkabb a ,sajat” gyogytornaszt tanitatasa
Varoéterem kérdbivek

« orvos megtudhatja: milyen informaciéra van szukség meég
Nyomtatott MPS tipus specifikus tajékoztatok

« Sajat nyelv, orszag specifikus
Paciens tamogato rendszer:

» Telefonos segit6-informacios szolgalat




ultragenyy

pharmaceutica

UX003 rh-GUS for MPS 7 (Sly Syndrome)

* Recombinant human B-glucuronidase (GUS) as Enzyme
Replacement Therapy

* Multisystem lysosomal storage disorder similar to MPS 1
(Hurler-Scheie Syndrome)

Estimated ~200 patients in world

Excellent and extensive preclinical data

Enters clinic in ¥12 months

Product easy to manufacture

Original patient diagnosed
With Sly Syndrome

www.ultragenyx.com Confidential




Cegek

« Biomarin

— MPS IV ,patient outcome study”
 Eredmények az eletmin6ség fuggveneben

— MPS IV A study, phase Ill (176 gyermek)

« ,JO eredmények”, adatok 2012 vege

« WWW.Mmorguiobmrn.com

« 5 ev alatti Phase |l

 ,non-ambulatory”, ,nem jaras kepes” study terv



How to get involved?

Morquio B Registry

www.morquioB.org

Priest family website

www.morquioB.com

Sylvia Stockler MD PhD

Division of Biochemical Diseases
British Columbia Children's Hospital
Vancouver, BC, Canada

sstockler@cw.bc.ca

Eduard Paschke PhD Laboratory of
Metabolic Diseases,

Department of Pediatrics, Medical
University of Graz A-8036 Graz,
Austri

Eduard Paschke@klinikum-graz at

Clara van Karnebeek MD
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DiseasesBritish Columbia Children's
HospitalVancouver, BC, Canada
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Michael Beck MDChildren

Hospital, University of Mainz, 55101
Mainz, Germany

Michael Beck@unimedizin-mainz.de

George Alexander PhDDivision of
Biochemical DiseasesBritish
Columbia Children's
HospitalVancouver, BC, Canada
george.alexander@cw.bc .ca

Michaela Weigl, MPS Society of
Austria

michaela weigl@mps-austria at
Kirsten Harkins, The Canadian
Society for Mucopolysacchande &
Related Diseases Inc.
Kirsten@mpssociety.ca




Tudomanyos szimpozium



Szimpozium - MPS VI

« MPS VI — HSCT és ERT hasonlo
— Vizelet GAG csokkent
— Fizikalis teljesitmeny nott
* 12 perces jaras teszt
« 3 perces léepcsozes

— Kardiologiai eltéeresek javultak

— Csont eltérések, szemeészeti eltérések
kevesbé javultak

Dr. Vassili Valayannopoulos, Paris



Szimpozium - MPS VI

* Siblings, aged 8 weeks and
3.6 years,

* Absence of scoliosis;
preserved joint movement,
cardiac valves and facial
morphology

* |n favor of a clear benefit of
early initiation of ERT Mec Gill et al. 2010

Dr. Vassili Valayannopoulos, Paris



Szimpozium - MPS VI

Take Home Messages

Overall positive outcome for the 2 treatment modalities: ERT and
HSCT

HSCT remains an option when ERT unavailable or in cases with
significant cognitive impairment

Bone disease, growth, cardiac valve disease, corneal clouding and
cervical spine compression remain partially addressed

Place for early treatment- place for NBS

Place for new treatment strategies (small molecules, gene

therapy...)

Dr. Vassili Valayannopoulos, Paris



Szimpozium 2

Génterapia
— eléallitott” DNS/gén szakasz a véraramba
— MPS VI (Napoly), MPS 11IB (USA)

e viralis vektor

— AAV (adeno associated viral) vektor terapia (metakromasias
leukodystrophia - Arylsulfataz def. egerek).

— Varhato kezdés emberekben 2012 julius. (Ankara, Napoly,
Rotterdam).

— AAV vektor j6 mivel nem patogen, sejtekben latens, igy hosszu
tavu expresszio.

— Probléma: korabbi infekciok miatt antitest termelés/jelenlét, igy
hatastalan lehet. Nem tudni hanyan esnének ebbe a csoportba.

Dr. Tierra Ware, USA



Reduction of LAMP1 in the CNS
and Somatic Tissues (10 days pi)

MPS IlIA MPS IIIA+AAV9 MPS llIA MPS IIIA+AAV9
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Phenotypic improvement in MPS VI cats
injected with AAV2/8-TBG-ARSB

Untreated MPS VI

MPS VI + AAV (P5)

6x10e13 6x10e12

6x10e13

6x10e11

2x10e11

2x10e12 Cotugno et al., Mol. Ther. 2011/



Szimpozium 3 - KIR

Szubsztrat redukcios terapia (SRT)

— Heparan szulfat redukciés gyogyszer
fejlesztés alatt (Zacheron Pharma)

— Genistein aglycone ,tiszta szintetikus forma™—
Genistin (sOja extratum) kevésbé hatékony
* GAG termelést (en bloc) gatolja, minden MPS-ben
« Vér-agy gaton atmegy 10%-a
— Max 15mg/ttkg/nap emberekben eddig

— 150-160mg/ttkg/nap — Manchester
» Estrogen hatast figyelik

Dr. Brian Biggar, Manchester



MPSIIIB Brain pathology |mproved 5,:

MPS I1IB
Control Genistein Genistein

Heparan Sulphate substrate - brain
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Szimpozium 5 - KIR

 |ntratecalis enzim potlo terapia (IT-ERT)
— Bejut az agyszovetbe is.
— Dura vastagsag csokkentes - szlkulet | .

— Emberi Kklinikai kisérletek:
MPS | (Minnesota - Csontvel6 + IT-ERT, UCLA)
MPS Il (North Carolina, Birmingham, Phase I/Il)

MPS IlIA (Manchester, Amsterdam, Phase I/Il — Intratecalis
adagolo eszkoz)

MPS VI (Phase I/ll)
- MPS I, lllA intratecalis alkalmazasra gyartott.
- MPS I, VI higitott 2-3x-ra.

Dr. Joseph Muenzer, USA



Szimpdzium 6 - KIR

Treatments for neurodegenerative MPS

Many neuropathic MPS patients are now:
- receiving treatment
- their disorder 1s the Subiect of a clinical trial (NCT# - see www.clinicaltrials.gov)

MPS I (Hurler)
HSCT In clinical use
HSCT with i.v. ERT NCT# 01572636
HSCT with intra-CSF ERT NCT # 00638547
Intra-CSF ERT NCT4# 00852358

MPS II
Intra-CSF ERT NCT#00920647 and # 01506141

MPS IITA
Intra-CSF ERT NCT# 01155778 and # 01299727
Intracerebral gene therapy NCT# 01474343
High-dose gemstein Trial planned — Wegryzn, Bigger et al — Poland, Manchester UK

MPS IIIB
Intracerebral gene therapy Tral planned - Heard et al — Institut Pasteur, Paris, France
1.v. gene therapy (AAV9) Trial planned - Fu et al — Nationwide Children’s Hospital, Ohio, USA

MPS VII
ERT with UX003 (orphan drug} Trial planned — Sly et al with Ultragenyx — St Lowis & California, USA

Allatmodellek ritkan mérik fel a funkcionalis javulast karosodott egyénekben.
Kérdéses a kovetésre alkalmas eszkoztar?

Dr. Kim Hemsley, Ausztralia



Szimpozium 7 - KIR

KIR (kozponti idegrendszer) €s a vér-agy gat

— A legtobb GAG lerakodas a perivascularis terekben
van.

— Mannoéz-6-foszfat medialt ,nagy molekula”
transcytosist kihasznalva ,csomagolasi”
modszerekkel ERT atjuthat.

Dr. David Begley, London



High-affinity antibody (anti-TfR*)

Hybrid Mab with low ...
Affinity to TfR and high
To B-secretase
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Szimpozium 10 - KIR

"
CONCLUSIONS .

CNS disease represents a significant burden to patients and their
families and cost to society.

« Secondary cascade events together with the primitive storage are
responsible for CNS disease

« Fifty percent of patients are affected by CNS involvement by the
age of 5.

= All the major CNS signs and symptoms can be expected in
MPSII. However Cognitive and Developmental problems are the
major issues in the first 3 y of age.

« Behavioural manifestation is a major issue in MPS, in particular
MPSII and Ill, which should be studied in more detail. Therapy in
particular is still far to come.

Cognitive and behavioural studies are mandatory soon after
diagnosis.

Dr. Maurizio Scarpa, Padova



Szimpo6zium 9 -KIR

"
CONCLUSIONS >

Imaging is a very important tool to properly follow up the
progression of the disease and possibly be used as surrogate
marker of cognitive functions.

= NMR and TC scans may reserve surprises when read by very
experienced neuroradiologists.
“Closed Meningencephalocele” is a new specific sign for MPSII.
More data on MPSs and other LSDs to understand its value as
disease marker and/or specificity.

= | propose to organize online coordinated facilities for NMR and
TC scans reading since we still might find brain modifications
relevant for the management of the patient (i.e. anesthesia,
surgery).

= This coordinated action will help all the programmes related to
CNS therapy and natural history studies.

Dr. Maurizio Scarpa, Padova



Szimpoézium 10

* LizoszOma aktivacio
— TFEB gén kodolja a fehérjet amitol:
az autophagia fokozodik, lizoszomak szama no,
és a lizoszomak ,kiurulnek™ (exocytosis).

« MPS IIIA
« MPS |
* Pompe

— Nem tudni mi a kiuritett anyagok sorsa.

Dr. Andrea Ballabio, Napoly



~ Autophagy 9

Cellular Clearance

CAN WE USE TFEB TO PROMOTE
CELLULAR CLEARANCE IN LSDs?




TFEB reduces pathologic lysosomal storage in vivo

Significant GAG reduction in MSD mice
injected systemically with AAV-TFEB

MSD-CTR MSD-AAV-TFEB

LIVER

Medina, Fraldi et al. Dev Cell. 21:421-30, 2011



Szimpozium 11

« Osseijt transzplantacio

— A koldokzsinor ver hasznalatat talaltak
hatéekonyabbnak (magasabb enzim szintek).

— Heparan szulfat gatolja a beultetett sejtek
migraciojat a csontvelbbe.

* Ez lehet egy tovabb vizsgalando tényezo a
sikertelen transzplantacional

« Somaticus O0ssejtek ,ujraprogramozasa’
— Sajat sejtekben ,génetikai mentés” (rescue).
— Autolog transzplantacio.




Szimpozium 12

Gyulladas

« GAG tarolas:

— TLR4 aktivacio
« TNF-a, IL-1B, RANKL, és mas gyulladasos citokinek.

- Allatmodellek:

- anti-TNF-a és ERT (enzim potlo terapia) egyuttes
alkalmazasa.

- gyulladasos markerek csokkentek, porc és
csontszerkezet kevésbé karosodott, funkcionalis
javulast mértek, de a novekedésben nem volt
lényeges valtozas.

Eliyahu, E, et al., Anti-TNF-Alpha Therapy Enhances the Effects of Enzyme Replacement Therapy in
Rats with Mucopolysaccharidosis Type VI. PLoS One, 2011, 6:8. (Dr. Calogera Simonaro, USA)



Normal MPS VI ERT ERT + CNTO1081 . _
g Szimpo6zium 13

ERT + CNTO1081

Eliyahu, E, et al., Anti-TNF-Alpha Therapy Enhances the Effects of Enzyme Replacement Therapy in
Rats with Mucopolysaccharidosis Type VI. PLoS One, 2011, 6:8.



Szimpozium 14

ERT + CNTO1081

250 yn

Eliyahu, E, et al., Anti-TNF-Alpha Therapy Enhances the Effects of Enzyme Replacement Therapy in
Rats with Mucopolysaccharidosis Type VI. PLoS One, 2011, 6:8.



Szimpozium 15

 MPS IX (familiaris arthritis)

— Hyaluronidaz hiany

— Tunetek:
e |ziileti effuziok
« Synovialis proliferacio
« Baker cystak, ganglionok
 Nincs erozio (kiveve csip0)
* Visceralis, szemeszeti, idegrendszeri erintettseg

nincs

« Kifejezett gyulladasos jelek nincsenek

Dr. Barbara Triggs-Raine, Kanada



MRI of Knee
. A. Left Knee Ganglion
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Radiographic Imaging- MPS IVA

» Findings vary and can be subtle
Image multiple areas

Dr. Christian Hendriksz, Manchester



Urinary Screening- MPS VA

» Test Types
* Quantitative: total urinary GAG

» Qualitative: determination of GAG identity
» 1D electrophoresis
» 2D electrophoresis

@ Considerations
» Dilute samples problematic
» Excretion decreases with age
» False-negatives

» Total urinary GAG not always elevated
even if KS is excreted

» KS not always excreted at detectable levels &




Enzyme Activity Analysis- GALNS

N-acetylgalactosamine-6 sulfatase

Best Practices

Confirm sample integrity by measuring a
reference enzyme with similar stability

Rule out the following conditions:

MPS IVB: measure B-galactosidase
MSD: measure a second sulfatase
I-cell disease (if fibroblasts were used): measure a second
mannose-6-phosphate targeted enzyme
Report normal/affected reference ranges along

with patient results




Michaela Weigl !

Prof. Michael Beck




Koszonom a figyelmet!

www.mps2012.eu



