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Objectifs pedagogiques

Connaitre les principales maladies lysosomales
Connaitre leur mode de transmission
Connaitre leurs principaux symptémes d’appel

Connaitre la démarche diagnostique permettant d’aboutir au
diagnostic de ces maladies : dosages biochimiques, analyses
genetiques

Differencier les maladies « macrophagiques » et

« endothéliales »

Reconnaitre les signes d’appel des mucopolysaccharidoses

Connaitre les traitements permettant de prendre en charge les
patients atteints de maladies de Gaucher et de Fabry

Maladie génétique : un patient = une famille
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Enzyme = Alpha-galactosidase A
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Bishop et al. Proc Natl Acad Sci USA 1988; 85: 3903-7.



Transmission liée a I’X
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Definition of Fabry disease?
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Fabry?

Nephrology
Adulthood

Mutation or sequence variant?

Kidney biopsy with ultrastructural
examination can be useful for diagnosis

Van der Tol L, et al. Mol Genet Metab 2015
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Origine des patients (N=58)
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Lidove O, et al. Clin Genet 2012




Fabry disease: the « new great imposter »

EARLY OMSET SYMPTOMS
* Pain in extremities

* Abhdominal pain

* Heat/fever intolerance

LATE ONSET SYMPTOMS

* Prasent or past pain in
extremities

* Proteinuria, kidney failure

* Hypertrophic cardiomyopathy

Transient ischemic attack
at young age

* Cornea verticillata
* Angickeratoma

* Family history of
YES Fabry diseasa

YES

SYMPTOMS AT ANY STAGE

MALE

Testing for deficient a-galactosidase - o :
A h l-uknml = bhnd

FEMALE

Early Onset

Lidove O, et al. Clin Genet 2012.



Fabry disease: the « new great imposter »

LATE ONSET SYMPTOMS
EARLY ONSET SYMPTOMS * Prasent or past pain in
+ Pain in extremities extremities
« Abdominal pain * Proteinuria, kidney failure
* Heat/fever intolerance * Hypertrophic cardiomyopathy
Transient ischemic attack
VA <
SYMPTOMS AT ANY STAGE
* Cornea verticillata
* Angickeratoma
* Family history of
YES Fabry diseasa YES
YES
MALE FEMALE

Testing for deficient a-galactosidase
Gene mutation analysis®
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Late Onset

Lidove O, et al. Clin Genet 2012.



Fabry disease: the « new great imposter »

LATE ONSET SYMPTOMS
EARLY ONSET SYMPTOMS = Prasent or past pain in
* Pain in extremities extremities
+ Abdominal pain * Proteinuria, kidney failure
» Heat/fever intolerance * Hypertrophic cardiomyopathy
# Transient ischemic attack
or stroke at young age
SYMPTOMS AT ANY STAGE

* Cornea verticillata
* Angickeratoma
* Family history of

YES Fabry diseasa YES

YES

MALE

Testing for deficient a-galactosidase
Ain leukocytes or blood

FEMALE

Any Stage

Lidove O, et al. Clin Genet 2012.



FD: a vascular phenotype
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Multiple analysis of correspondence (n = 108)
Kaminsky P, et al. Int J Clin Pract 2013.
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Women are not only carriers

Comparison of frequency of symptoms:

— Male versus female (%)

— Cornea verticillata: 75% each

— Dialysis: 12% of Fabry patients are female
patients (USA and EU)

Tsakiris D, Nephrol Dial Transplant 1996
Thadhani R, Kidney Int 2002



Lyonisation

With Courtesy I Barbey, Lausanne.
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Sémiologie « tardive »

Atteintes cerebrales
Nephropathie glomérulaire << ischémique
Atteintes cardiaques

Espérance de vie en I'absence de
traitement : 58 ans (hommes), 74 ans

(femmes)
Waldek S, et al. Genet Med 2009.



Traitement (1)

* Traitements symptomatiques toujours
a l'ordre du jour : TABAC STOP
— Acroparesthésies
— Angiokératomes
— lEC, aspirine, AVK (rarement), statines
— Dialyse, transplantation rénale
— Soutien psychologique
« Assistante sociale, 100% ...



Traitements (2)

» Efficacite therapeutique des enzymes
(TES) tres dépendante de I’age auquel
on commence :

» Agalsidase beta et agalsidase alpha
— Rein : point de non-retour
— Ceceur : fibrose irréeversible

— SNC : les TES ne passent pas la barriere
hémato-encéphalique
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(Adapted from Journal of the American Society of Nephrology,
Volume 20, West M et al., pages 1132-1139, 2009,
with permission from the American Society of Nephrology).

Baseline

Proteinuria
(g/24 hr)
<1 West (agalsidase alfa, 2.1 yrs)
21
<1
Breunig (agalsidase beta, 1.9 yrs)
21
<1
- Germain (agalsidase beta, 4.3 yrs)

West (0.5 yrs)
Schwarting (1 yr)

Branton (4 yrs)

Lidove et al. Genet Med 2010.
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Chaperone molecule



Fabry disease: a disorder of protein conformation

GLA: Approximately 60% missense mutations

|

Impaired trafficking of a-galactosidase A

|

Premature clearance of the unstable enzyme

Unstable
Catalytically competent

|

Pharmacological chaperones may play a role

Restored a-Gal trafficking to the lysosomes



1-deoxygalactonojirimycin (DGJ) = migalastat : a pharmacological
chaperone for certain mutant forms of a-Gal A associated with
Fabry disease

Natural Substrate Pharmacological Chaperone
o-Gal A 0 1-deoxygalactonojirimycin (DGJ) = Migalastat HCI

(referred to as ‘AT1001’ in preclinical studies)

Globotriaosylceramide (Gb3)
Lyso-Gb3 e o

As| p92
Ly s 168 Ap231

A sp 93 z es 5.. :
Cys 142 G' 203 : ; W B

. . +— & g :
Ap17o W — o\ L :
: P 3 :
: Cys 172 I - :

Migalastat reversibly binds certain mutant forms of a-Gal A associated with at the active site of a-galactosidase



Mechanism of action of chaperones
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Adapted from: Parenti G, Andria G, Valenzano K, Mol Ther; 23:1138-48, 2015
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Mechanism of action of chaperones
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Results
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ATTRACT: Plasma lyso-Gb, levels

Secondary endpoint

« Plasma lyso-Gb, levels slightly increased but remained low in patients with amenable mutations
treated with migalastat for 30 months; levels also remained low in patients on ERT for up to 18
months*

* In patients with non-amenable mutations, plasma lyso-Gb, increased following treatment switch

compared with patients who remained on ERT

Amenable Non-amenable
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*mITT population
ERT, enzyme-replacement therapy; lyso-Gb,, globotriaosylsphingosine; mITT, modified intention-to-treat

Nicholls K, et al. Poster presented at: Kidney week November 2014,Philadelphia,PA; GALAFOLD (migalastat hydrochloride) [Summary of product characteristics].2017






Maladie de Fabry :
briilures des extrémités,
présentes ou passées,

a examen clinique et EMG normal




Représentations Fabry
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Cardiac device implantation in
Fabry disease

= o "'! ™= pa]

« DI:"

no diagnosis follow-up of FD without ERT follow-up of FD with ERT Bl =vent (sacD) [ d=ath

SACD: severe arrhythmia or conduction defect

Sen¢ T, Lidove O et al. Medicine 2016;95:¢4996.



Un patient = Une famille
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Conclusions

* Maladie de Fabry = maladie systemique

— Transmission liée a I’X
— Phénotype trés variable
— Les femmes sont parfois séverement atteintes

— Diagnostic fait trop tardivement ( > 30 ans)
— Cas index : nécessite une enquéte généalogique



« Surcharge lysosomale »

* Fabry * Gaucher
* Niemann-Pick B
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