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RECOMBINANT HUMAN a-GALACTOSIDASE A REPLACEMENT THERAPY IN FABRY'S DISEASE
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AssTRACT

ckground Fabry's disease, lysosomal a-galac-
tosidase A deficiency, results from the progressive
accumulation of globotriaosylceramide and related
glycosphingolipids. Affected patients have microvas-
cular disease of the kidneys, heart, and brain.

fethods We evaluated the safety end effectivencss

a

in
randomized, placebo-controlled, double-blind study
of 58 patients who were treated every 2 weeks for 20
weeks. Thereafter, all patients received recombinant
-galactosidase A in an open-iabel extension study.
The primary efficacy end point was the percentage of
pitacta i vhiorn taasl lcrovaacilac srothalial o
posits of globotrisosylceramide were cleared (reduced
to normal or near-normal levels). We also evaluated
the histologic clearance of microvascular sndothelial

ABRY’S discasc is an X-linked inborn error of

lvcosphingolipid caabolism due to deicient
lysosomal a-galactosidase A activity.! In pa-
tients with the classic form of the discase, pro-
gressive accumulation of globotriaosylceramide and
related glycosphingolipids in vascular endothelial ly-
sasomes of the kidneys, heart, skin, and brain leads ©
the main discase manifestations. The clinical onsct is in
childhood and is characterized by severe acroparesthe-
sias, angiokeratoma, corneal and lenticular opacities,
and hypohidrosis. Over time, microvascular discase of
the kidneys, heart, and brain progresses, leading to car-
ly death.! Treatment is limited to symptomatic man-
agement of pain and the end-stage complications of
renal failure, cardiac discase, and strokes.
Early trials demonstrated the feasibility of enzyme

deposits
Gt anvd sk, i wl e changros i e tovelof pain
and the quality of ife.
In the double-blind study, 20 of the 29 pa-

tients in the recombinant a-galactosidase A group (69

rcent) had no microvascular endothelial deposits of
globotriaosylceramide after 20 weeks, as compared
with none of the 29 patients in the placebo group
(P<0.001). Patients in the recombinant a-galactosi-
dase A group also had decreased microvascular en-
dothelial deposits of globtriaosylceramide in the skin
(P(O 001) and erl [F<000|) Plasma levelt of glo-
clear-
ance of the microvascular d ter six months
of opendabel therapy, all patients in the former pla-
cebo group and 98 percent of patients in the former
recombinant a-galactosidase A group who had biop-

1o correct the metabolic defect in Fabry's
discase.2+ A phase 1 trial demonstrated reductions of
globotriaosylceramide in the liver and in urinary sed-
iment with a single dose of recombinant a-galactosi-
dase A5 A phase 1 and 2 open-label dose-escalation
study of replacement therapy with recombinant
a-galactosidase A in 15 male patients with classic Fa-
bry's discase demonstrated that repeated administra-
tion (a total of five infusions) was safe and effective in
clearing plasma globotriaosylceramide and microvas-
deposits of
from target tissues * Plasma and tissue clearance of glo-
botriaosylceramide was observed for all dose regimens,
and the effect was most pronounced at higher doses.
Therefore, we evaluated the safety and ficacy of re-
A

sies had clearance of de-
posltsol Mild: #

fusion reactions (i.e., rigors and fever) were more
common in nant a-galactosidase A group

thln in the placebo group.

pucemem therapy cleared microvascular Sogothetal
deposis of globotrisosyiceramido from the kidneys,
heart, and skin in patients with Fabry’s discase, revers-
ing the pathogenesis of e shio Sinieal maritoses
tions of this disease. (N Engl J Med 2001;345:9-16.)
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therapy in
hhr_\'sd:sns in a multicenter, randomized, double-
blind, placebo-controlled trial and subsequent open-
label study.

METHODS
Patients

B bad
sic Fabrys discase, had a level of activity Of a-galaceosidase A of less
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Thérapie Enzymatique Substitutive
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Long-Term Safety and Efficacy of Enzyme Replacement Therapy
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Months. of agalscase beta teatmant
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Successful reinstitution of agalsidase beta therapy
in Fabry disease patients with previous IgE-antibody
or skin-test reactivity to the recombinant enzyme

David Bodensteiner, MD', €. Ronald Scott, MIY, Katherine B, Sims, MDY, Gillian M. Shepherd, MDY,
Rebecea D. Cintron, MDY, and Dominique P. Germain, MD, PhD®

Recsiven: 7 lanussry 2019 | Reviiod 22 March 2019 | Accopted: 25 Masch 2018

DON: 10,1111 /cge 13546

ORIGINAL ARTICLE

Icumcu WILEY

Consensus recommendations for diagnosis, management

and treatment of Fabry disease in paediatric patients

Dominique P. Germain® © | Alain Fouilhoux® | Stéphane Decramer® |
Marine Tardieu® | Pascal Pillet® | MarcFila® | Serge Rivera’ |
Georges Deschénes® | Didier Lacombe®

Malecular Gessetics and Metaballsm Reports 19 (2019) 100454

Coatents lists available at Sciencellirect

Molecular Genetics and Metabolism Reports

journal homepage: wew. slsevier.comilocateymgmr

MGM

{Epores

The effect of enzyme replacement therapy on clinical outcomes in male
patients with Fabry disease: A systematic literature review by a European
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Thérapies enzymatiques substitutives
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Head-to-head trial of pegunigalsidase alfa versus
agalsidase beta in patients with Fabry disease and
deteriorating renal function: results from the 2-year
randomised phase Il BALANCE study

Eric L Wallace, Ozlem Goker-Alpan,’ William R Wilcox,* Myrl Holida,* John Bernat,*
Nicola Longo,” Ale$ Linhart @ ,° Derralynn A Hughes @, Robert J Hopkin,®
Camilla Tendel*'"® Mirjam Langeveld,"" Pilar Giraldo,'*'* Antonio Pisani,"*
Dominique Paul Germain © " Ankit Mehta,'® Patrick B Deegan, "’

Maria Judit Molnar,"® Damara Ortiz,'® Ana Jovanovic,™ Michael Muriello,”’

Bruce A Barshop,”? Virginia Kimonis, ™ Bojan Vujkovac,** Albina Nowak @ ,**
Tarekegn Geberhiwot,® Ilkka Kantola,”’ Jasmine Knoll,® Stephen Waldek, ™

Khan Nedd,*® Amel Karaa,*" Einat Brill-Almon,* Sari Alon, Raul Chertkoff
Rossana Rocco,* Anat Sakov,*® David G Wamock @ !

Pegunigalsidase alfa: a novel,
pegylated recombinant
alpha-galactosidase enzyme for
the treatment of Fabry disease

Dominique P. Germain®?* and Ales Linhart?

“Division of Medical Genetics, University of Versailles—St Quentin en Yvelines (UVSQ), Paris—Saclay
University, Montigny, France, ?Second Department of Medicine, Charles University, General University
Hospital, Prague, Czechia



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

04 P=0.008 P=0.014

Placebo (n=20)

Placebo -> Migalastat (n=17)
-
- +\
§\
Month 6 ~ Month 12

~

Treatment of Fabry’s Disease with the 02
Pharmacologic Chaperone Migalastat

-
0.0

D.P. Germain, D.A. Hughes, K. Nicholls, D.G. Bichet, R. Giugliani, W.R. Wilcox, Baseline
C. Feliciani, S.P. Shankar, F. Ezgu, H. Amartino, D. Bratkovic,
U. Feldt-Rasmussen, K. Nedd, U. Sharaf El Din, C.M. Lourenco, M. Banikazemi, -0.2
J. Charrow, M. Dasouki, D. Finegold, P. Giraldo, O. Goker-Alpan, N. Longo,
C.R. Scott, R. Torra, A. Tuffaha, A. Jovanovic, S. Waldek, S. Packman, Migalastat -> Migalastat (n=25,22)
E. Ludington, C. Viereck, J. Kirk, J. Yu, E. Benjamin, F. Johnson, D.J. Lockhart, 0.4
N. Skuban, J. Castelli, J. Barth, C. Barlow, and R. Schiffmann

Germain et af. Orphanet Journal of Rare Diseases 2012, 7:91 A

httpwwwojrd. ne/7/1/91 ORPHANET JOURNAL GenEt' 5
R / L : e
wihwo &b % e pidenses P — ARTICLE | inMedicine

Open e
RESEARCH Open Access

Safety and pharmacodynamic effects of a Efficacy of the pharmacologic chaperone migalastat in a

pharmacological chaperone on a-galactosidase A s"h;?:eziem:,ﬁ ﬁ%ﬁ?fﬂ;[?mt::agfgﬂ;ﬁ::;?mﬁ ?L';?bry
activity and globotriaosylceramide clearance

: A the phase 3 randomized, multicenter, double-blind dinical
in Fabry disease: report from two phase 2 trial and extension study

Chmcal StUdleS Dominique P. Germain, MD, PhDo ", Kathy Nicholls, MD?, Roberto Giugliani, MD, PhD®,
. = ot N ) T, 4 s Daniel G. Bichet, MD", Derralynn A. Hughes, MD, PhD®, Laura M. Barisoni, MD",
L e g e e Rt . Coi, M) Chare et W3 i Suar, MDY, e B el 0"
’ s ' — . o Elrida Benjamin, PhD®, Jay A. Barth, MD® and Christopher Viereck, PhD?




Contributions a I’étude de la maladie de Fabry
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