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Data Selection

Sources: Medical literature (including published and unpublished data) on ‘agalsidase alfa’ was identified by searching databases (including MEDLINE and EMBASE) for articles
published since 1996, bibliographies from published literature, clinical trial registries/databases and websites (including those of regional regulatory agencies and the
manufacturer). Additional information (including contributory unpublished data) was also requested from the company developing the drug.

Search strategy: MEDLINE and EMBASE search terms were ‘agalsidase alfa’ and ‘Fabry disease’. Searches were last updated 20 August 2012.

Selection: Studies in patients with Fabry disease who received agalsidase alfa. Inclusion of studies was based mainly on the methods section of the trials. When available, large,
well controlled trials with appropriate statistical methodology were preferred. Relevant pharmacodynamic and pharmacokinetic data are also included.
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Abstract The enzyme replacement therapy agalsidase alfa (Replagal®) has an amino acid sequence identical to that

of native a-galactosidase A; intravenous agalsidase alfa 0.2 mg/kg every other week is indicated for the long-
term treatment of patients with confirmed Fabry disease. This article reviews the efficacy and tolerability of
agalsidase alfa in patients with Fabry disease, as well as summarizing its pharmacologic properties.

Agalsidase alfa had beneficial effects in adult men with Fabry disease, according to the results of two
randomized, double-blind, placebo-controlled, 6-month trials (n= 15 and 26). For example, left ventricular
mass index was reduced to a significantly greater extent with agalsidase alfa than with placebo. Although the
change in myocardial globotriaosylceramide content (primary endpoint in one study) did not significantly
differ between agalsidase alfa and placebo recipients, the change in the Brief Pain Inventory (BPI) ‘pain at its
worst’ score (reflecting neuropathic pain while without pain medications; primary endpoint in the second
study) was improved to a significantly greater extent with agalsidase alfa than with placebo. In addition, the
change in creatinine clearance, but not inulin clearance, significantly favored agalsidase alfa versus placebo
recipients. Abnormalities in functional cerebral blood flow and cerebrovascular responses were also reversed
with agalsidase alfa therapy.

Inextensions of these placebo-controlled trials, the reduction in left ventricular mass and improvements in
BPI pain scores were maintained after longer-term agalsidase alfa therapy. The significant decline in esti-
mated glomerular filtration rate (¢GFR) seen after 48 months’ agalsidase alfa treatment was mainly driven
by a marked decline in eGFR seen in four patients with stage 3 chronic kidney disease at baseline (although
the progression of decline appeared slower than that seen in historic controls); renal function appeared stable
in patients with stage 1 or 2 chronic kidney disease. Certain benefits of agalsidase alfa became apparent with
longer-term therapy. For example, a significant reduction in cold and warm detection thresholds and a
significant improvement in sweat function were seen after 3 years’ therapy.

Final results from a head-to-head trial comparing the effects of agalsidase alfa and agalsidase beta at
approved dosages are not yet available. The only available fully published study compared agalsidase alfa
0.2mg/kg every other week with an off-label dosage of agalsidase beta 0.2 mg/kg every other week. This
randomized, open-label, 24-month trial in adult men and women with Fabry disease generally found no
significant differences in outcome between treatment arms. It should be noted that concerns were subse-
quently raised by the European Medicines Agency regarding the use of agalsidase beta at dosages other than
the approved dosage of 1 mg/kg every other week. Preliminary results from an ongoing, randomized, open-
label study suggest no differences in outcome between patients with Fabry disease receiving intravenous
agalsidase alfa 0.2 mg/kg every other week and those receiving the approved regimen of agalsidase beta
1 mg/kg every other week. In three switching studies, no safety concerns were raised and disease stability was
generally maintained following the switch from agalsidase beta 1 mg/kg every other week to agalsidase alfa
0.2 mg/kg every other week.

Agalsidase alfa also demonstrated beneficial effects, including in women and pediatric patients, in non-
comparative studies and in the Fabry Qutcome Survey.

Agalsidase alfa was generally well tolerated in patients with Fabry disease, with infusion reactions (e.g.
rigors, pyrexia, flushing) being the most commonly occurring adverse event. IgG antibodies developed in
=24% of male patients with Fabry disease who received agalsidase alfa. After 12-54 months of treatment,
17% of agalsidase alfa recipients were still IgG antibody positive, with immunologic tolerance developing in
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7% of agalsidase alfa recipients. No IgE antibodies have been detected in any patient receiving agalsidase
alfa. No antibody formation was reported in women receiving agalsidase alfa in noncomparative studies.
In conclusion, agalsidase alfa is an effective and well tolerated treatment option for use in patients with

Fabry disease.

1. Introduction

Fabry disease is a rare, X-linked genetic disorder in which mu-
tations in the gene encoding the lysosomal enzyme a-galactosidase
A result in a deficiency of this enzyme.['-?] This deficiency leads
to intralysosomal deposition of undegraded glycosphingolipid
products, mainly globotriaosylceramide (Gb3), in tissues and
organs.[!2

The estimated worldwide prevalence of Fabry disease is
approximately 1 in 40 000 to 1 in 117 000 live births,[!} although
it appears that late-onset Fabry disease is underdiagnosed.3 It
is a chronic, progressive, debilitating, multisystem condition.
Patients with Fabry disease experience progressive renal and
cardiac impairment, as well as transient ischemic attacks,
stroke, gastrointestinal (GI) symptoms, neurologic symptoms
(e.g. neuropathic pain, autonomic dysfunction), dermatologic
signs, and ocular and auditory symptoms.["? The severity of
the disease and its progression are more variable in female
heterozygotes than in males with Fabry disease.[’,24

Enzyme replacement therapy has demonstrated beneficial
effects in patients with Fabry disease.['"?] One such enzyme re-
placement therapy, agalsidase alfa (Replagal®), is available in
cver 40 countries, including the EU and Canada, for the long-
term treatment of patients with confirmed Fabry disease. This
article reviews the efficacy and tolerability of agalsidase alfa in
patients with Fabry disease, as well as summarizing its phar-
macologic properties.

2. Pharmacologic Properties

2.1 Mechanism of Action

Agalsidase alfa is a glycosylated protein with both sialic acid
and mannose-6-phosphate residues.[® It has a molecular weight
of =51kD and is produced in a genetically engineered con-
tinuous human cell line.5-71 The amino acid sequence of agal-
sidase alfa is identical to that of native a-galactosidase A.[6)

Agalsidase alfa binds to cell surface mannose-6-phosphate
receptors with subsequent cellular internalization and trans-
port to the lysosome.[>7] Within the lysosomes of affected tis-
sues, agalsidase alfa catalyses the hydrolysis of Gb3, cleaving a
terminal a-linked galactose residue from the molecule.[>7-

Adis © 2012 Springer International Publishing AG. All rights reservad.

There are some differences between agalsidase alfa and
agalsidase beta (the other enzyme replacement therapy in-
dicated for use in Fabry diseases) in terms of their glycosylation
pattern,!®® mannose-6-phosphate receptor binding,[® and
mannose-6-phosphate receptor-mediated cellular uptake.[]

Administration of agalsidase alfa reduced the accumulation
of Gb3 in a number of cells types, including endothelial and
parenchymal cells.l”l For example, a significant (p<0.05) re-
duction from baseline in liver Gb3 levels was seen in patients
with Fabry disease after the administration of agalsidase alfa (")
The approved dosage regimen of agalsidase alfa 0.2 mg/kg every
other week (section 5) was sufficient to produce a maximal re-
duction in plasma Gb3 levels in men with Fabry disease.l!''] The
effects of agalsidase alfa on plasma, urine sediment, and myo-
cardial levels of Gb3 in patients with Fabry disease in clinical
trials are discussed further in section 3. It should be noted that
plasma levels of Gb3 do not correlate with disease severity or
therapeutic response in Fabry disease.['?]

2.2 Pharmacokinetic Profile

The pharmacokinetics of intravenous agalsidase alfa
0.2 mg/kg following a single dose and repeated administration
in patients with Fabry disease are shown in table I.

The maximum serum agalsidase alfa concentration corre-
sponds with the end of the intravenous infusion.[3-!!] Agalsidase
alfa had a biphasic serum elimination profile following a single
intravenous infusion,!>!% and elimination of agalsidase alfa
from serum was complete within 24 hours in most patients.[>!
A lack of accumulation in serum was seen with repeated ad-
ministration of agalsidase alfa.l’!

In a murine model of Fabry disease, administration of a
single intravenous dose of agalsidase alfa was associated with
specific immunostaining for agalsidase alfa in the liver, kidney,
heart, testes, adrenal gland, spleen, and bone marrow.[!¥ In the
kidney, cytoplasmic staining was observed in cortical tubular
cells, but not in glomeruli or podocytes. In the heart, staining
was seen in vascular endothelial cells, but not in myocytes. No
tissue staining was seen in the brain.!!4]

It is thought that clearance of agalsidase alfa from serum is
primarily mediated by its binding to cell surface mannose-6-
phosphate receptors with subsequent cellular internalization
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Table 1. Pharmacokinetic properties of intravenous agalsidase alfa in patients with Fabry disease. Patients received agalsidase alfa 0.2 mg/kg as a 40-minute

intravenous infusion either as a single dose or every other week

Pt population Mean Cax Mean AUC Mean CL Mean t,, Mean Vg
(no. of pts) (U/mL) (U e min/mL) (mL/min/kg) (min) (Lkg'S! or % bodyweight!13))
Single-dose pharmacokinetics

Menl5] (18) 256958 25 112 0.16
Womenl®! (15) 336736°" 2.1 89" 0.16
Boys!®? (19) 156148 3.9 71 0.16
Girls!5? (5) 226 860" 29 50" 0.12

In pts with ESRDI3)

Renal transplant recipients (11) 3478 221006 3.2 77 17.6
Hemodialysis pts (6) 3887 216017 34 89 19.6
Control pts without ESRD (18) 3710 256958 25 112 16.0
Multiple-dose pharmacokinetics®

Adults!S! (18) 262635 12.1 180 1.04
Pediatric pts!S) (24) 201500 43 101 0.36

a Mean age was 11.5y in boys and 13.7 y in girls.

b Results reported after 6 or 12mo in adults and 25 wk in pediatric pts.

AUC =area under the serum concentration-time curve; CL = serum clearance; C,,.x = peak serum concentration; ESRD = end-stage renal disease; pt(s)= patient(s);
t, = elimination half-life; V44 = volume of distribution at steady state; * p <0.05, ** p<0.01 vs men following a single dose; t p < 0.05, tt p <0.01 vs boys following a

single dose.

and transport to the lysosome.’} Agalsidase alfa is then de-
graded within lysosomes.[5] The efficiency with which mannose-
6-phosphate receptors sequester agalsidase alfa within lyso-
somes means that tissue uptake is not reversed and there is no
release into the circulation.[?)

The elimination half-life (t,,) of agalsidase alfa in tissues
appears to be longer than that seen in serum.['® Liver biopsies
demonstrated that 8-32% of the administered dose was still
present in the liver 44 hours post-infusion in patients with
Fabry disease who received a single intravenous dose of agal-
sidase alfa 0.34.7 U/kg.l!0

2.2.1 Special Patient Populations

Following a single dose of agalsidase alfa, the area under the
serum concentration-time curve (AUC) was significantly larger
in women than in men, and the t,, was significantly shorter
(table I).5]

Agalsidase alfa had a typical biphasic serum elimination profile
in pediatric patients with Fabry disease.l®] Similar to the pattern
seen in adults, the AUC was significantly larger in girls than in
boys, and the t., was significantly shorter (table I). Compared
with adults, the mean serum clearance of agalsidase alfa was
significantly faster in pediatric patients (2.3 vs 3.7 mL/min/kg;
p<0.0001).17 It has been suggested that the more rapid serum
clearance seen in pediatric patients reflects more efficient re-

Adis © 2012 Springer International Publishing AG. All rights reserved.

moval of agalsidase alfa by mannose-6-phosphate receptors
from the plasma into lysosomes.[> Even though the clearance of
agalsidase alfa from plasma is increased in pediatric patients, a
higher dosage of agalsidase alfa is not required in this patient
group to compensate for this.[%]

The pharmacokinetics of agalsidase alfa in renal transplant
recipients and in patients undergoing hemodialysis were similar to
those seen in patients without end-stage renal disease (table I).l!3
A typical biphasic serum elimination profile was seen in patients
with end-stage renal disease.l'3] No dosage adjustment is
needed in patients with renal impairment, including in renal
transplant recipients or in patients undergoing dialysis, accord-
ing to the EU summary of product characteristics, although
extensive renal damage may limit the renal response to enzyme
replacement therapy.®!

Studies have not been conducted with agalsidase alfa in
patients with hepatic impairment, although hepatic impairment
1s not expected to have a clinically significant effect on agalsi-
dase alfa pharmacokinetics.8]

2.3 Potential Drug Interactions

Agalsidase alfa should not be coadministered with drugs (e.g.
chloroquine, amiodarone, benoquin, or gentamicin) that have
the potential to inhibit intracellular a-galactosidase activity.®)

Blodrugs 2012; 26 (5)
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It is unlikely that agalsidase alfa would be involved in drug
interactions mediated by cytochrome P450 isoenzymes.[®!

In clinical trials, no interactions were seen between agalsi-
dase alfa and drugs commonly used to relieve neuropathic pain
(e.g. carbamazepine, phenytoin, gabapentin).[®]

3. Therapeutic Efficacy

Two randomized, double-blind, placebo-controlled, 6-month
trials examined the efficacy of intravencus agalsidase alfa
0.2mg/kg every other week in adult men with Fabry disease
(n=26['1and 150'%l) and have been published in full (see table 11
for trial design details). The primary endpoints in these studies
were the effects of agalsidase alfa therapy on neuropathic
pain!'3 and myocardial Gb3 content('® (table II), with addi-
tional analyses(!®-2!] examining other endpoints.

Following completion of the two 6-month, placebo-controlled
trials,['>'6l patients in each trial could enter extension studies
in which all patients received treatment with agalsidase alfa
0.2 mg/kg every other week.[!6-1820.22-241 Iy ane of the extension
studies, 22 of 25 patients eventually received agalsidase alfain a
home setting, administered by a nurse.?2

Results of a third randomized, double-blind, placebo-
controlled, 6-month trial examining the efficacy of agalsidase
alfa 0.2 mg/kg every other week in men with Fabry disease have
not been published, although a pooled analysis (n=108)[2%
combining this trial with the other two placebo-controlled
trials,['>1¢) and their extensions, is available (see section 3.3.1).

Final results from a head-to-head trial comparing the effects
of agalsidase alfa and agalsidase beta at approved dosages are
not yet available. The only available fully published study used
an off-label dosage of agalsidase beta.l?s] This randomized,

open-label, multicenter, 24-month study included patients aged
218 years who had Fabry disease confirmed by a-galactosidase
A activity (men) or genotyping (women) and who fulfilled cri-
teria for starting enzyme replacement therapy. Fifty percent of
agalsidase alfa recipients and 56% of agalsidase beta recipients
were men.[?S] Patients were randomized to receive intravenous
agalsidase alfa (n=18) or agalsidase beta (n=16) at a dosage
of 0.2 mg/kg every other week. The agalsidase beta dosage of
0.2 mg/kg every other week used in this study(?® is off-label, as the
approved dosage is 1 mg/kg every other week.[2728 The primary
endpoint was the reduction in left ventricular mass (it was initially
a renal function endpoint, but was changed to left ventricular
mass during the study).l?9 It should be noted that concerns were
subsequently raised by the European Medicines Agency regard-
ing the use of agalsidase beta at dosages other than the approved
dosage of 1 mg/kg every other week (see section 6).[°]

The Canadian Fabry Disease Initiative (CFDI) is an on-
going, multicenter study involving three patient cohorts.[30-32]
In one of these cohorts (cohort 1B), patients with Fabry disease
who had not received prior enzyme replacement therapy were
randomized to intravenous agalsidase alfa 0.2mg/kg every
other week or intravenous agalsidase beta 1 mg/kg every other
week (i.e. both approved regimens). Endpoints include esti-
mated glomerular filtration rate (eGFR), left ventricular mass
index, pain, health-related quality of life (HR-QOL), disease
severity, as well as clinical endpoints such as the incidence of
stroke/transient ischemic attacks, hospitalization, and death.
Preliminary results of the randomized, open-label, cohort 1B
study (available as abstracts) are currently available after
24 months (n=37)133 or 30 months (n=61)134 of follow-up. For
example, no differences in clinical outcomes were reported
between patients receiving the approved intravenous agalsidase

Table Il. Design characteristics of randomized, double-blind, placebo-controlled, 6-month trials examining the efficacy of intravenous agalsidase alfa

0.2 mg/kg every other week in adult men with Fabry diseasel5.16]

Schiffmann et al.l'5]

Hughes et al.l®

AGA-A (n=14) PL (n=12) AGA-A (n=7) PL (n=8)
Baseline characteristics
White pts (%) 93 92 100 87.5
Mean duration of illness (y} 12.8 121

Inclusion criteria

pain
Exclusion criteria
Primary endpoint

Age 218y; hemizycous men with Fabry disease
confirmed by a-galactosidase A assay; neuropathic

Neuropathic pain while without pain medications®

Age 218 y; hemizygous men with Fabry disease confirmed
by a-galactosidase A activity and genotyping; increased left
ventricular mass

Permanent cardiac pacemaker; contraindication to cardiac biopsy
Myocardial globotriaosylceramide content

a Neuropathic pain while without pain medications was assessed using the ‘pain at its worst’ item of the Brief Pain Inventory (question 3).

AGA-A=agalsidase alfa; PL =placebo; pts = patients.

Adis © 2012 Springer International Publishing AG. All rights reserved.
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alfa regimen and those receiving the approved agalsidase beta
regimen after 24 months of follow-up.B3! Although the cohort
1B study is not discussed further, results of the CFDI switching
experience are discussed.%!

Cohort 1A of the CFDI included patients who were already
receiving enzyme replacement therapy prior to the start of
CFDI.B1 Because of the shortage of agalsidase beta in Canada,
cohort 1A included 36 patients who transitioned from the ap-
proved dosage of agalsidase beta (1 mg/kg every other week) to
the approved dosage of agalsidase alfa (0.2 mg/kg every other
week).3% The results of switching studies in the US (n = 62)[35:36]
and Japan (n=11)B37 are also reported; in these studies, which
were prompted by shortages in agalsidase beta, patients with
Fabry disease switched from agalsidase beta to agalsidase alfa
at approved dosages.3>371 The US study, which was initially
designed to evaluate safety, also including 29 treatment-naive
patients who received agalsidase alfa.3>38 Results are available
after 12 monthsB%37 or a mean 15.1 monthsB% of treatment
with agalsidase alfa 0.2 mg/kg every other week. Three of these
analyses are available as abstracts.[30:35.36]

Several noncomparative trials examined the efficacy of agal-
sidase alfa treatment in patients with Fabry disease.[?** Two of
these noncomparative studies included only women.**#! To be
eligible for the studies, women had to have clinical evidence of
Fabry diseasel®#! (with involvement of at least three organ
systems in one study®?)). Studies were of single-center(3%:41:43.441 o1
multicenter*? design; one study®” was a retrospective pooled
analysis of four trials (two of which have been published!!541)),

The efficacy of agalsidase alfa in pediatric patients with
Fabry disease was examined in an initial 26-week, noncompa-
rative, multicenter trial (n=24),[41 with 17 patients subse-
quently participating in a 3.5-year extension study.[*6] A third,
small, noncomparative study in pediatric patients with Fabry
disease (n=13), primarily designed to assess the tolerability of
agalsidase alfa (see section 4), did not conduct statistical anal-
yses and is not discussed further in this section.[*]

The Fabry Outcome Survey (FOS) is an international
product registry which is open to patients with a confirmed
diagnosis of Fabry disease who are receiving, or who are can-
didates for, enzyme replacement therapy with agalsidase alfa. A
number of analyses have examined the efficacy of agalsidase alfa
in patients with Fabry disease who are enrolled in FOS.[48-57

3.1 Effects on Cardiac Endpoints

3.1.1 Comparisons with Placebo
Agalsidase alfa had beneficial effects on various endpoints in
men with Fabry disease, according to the results of placebo-

Adis © 2012 Springer International Publishing AG. All rights reserved.

controlled trials.l!>!% In terms of cardiac endpoints, the change
in myocardial Gb3 content (primary endpoint) did not sig-
nificantly differ between agalsidase alfa and placebo recipients
after 6 months’ therapy (table III). However, left ventricular
mass and left ventricular mass index were reduced to a sig-
nificantly greater extent with agalsidase alfa than with placebo
(table I1I); 10 of the 15 patients (67%) included in the study had
left ventricular hypertrophy at baseline.['®) The QRS complex
duration was reduced to a significantly greater extent with
agalsidase alfa than with placebo in one study,!*! with no sig-
nificant between-group difference in the other study!!%) (table III).

Although no further reduction in left ventricular mass was
seen after 2 years of treatment with agalsidase alfa, there were
significant reductions in the thickness of the left ventricular
posterior wall and septum, indicating cardiac remodelling
(table III).11€]

3.1.2 Comparisons with Agalsidase Beta

In general, there were no significant differences in outcome
between patients with Fabry disease receiving agalsidase alfa
0.2mg/kg every other week and those receiving agalsidase beta
0.2 mg/kg every other week.[?) The change from baseline in left
ventricular mass did not significantly differ between agalsidase
alfa recipients and agalsidase beta recipients after 12 months’
therapy (table III), with a similar pattern seen after 24 months’
follow-up.[2¢]

Over 24 months of follow-up, treatment failure (defined as
progression of renal or cardiac disease or a new cerebrovascular
accident) occurred in five agalsidase alfa recipients and three
agalsidase beta recipients.[?% The time to treatment failure did
not significantly differ between the two treatment groups. An
additional two patients in each treatment group experienced
treatment failure when the duration of follow-up was extended
beyond 24 months. Patients with more severe disease before
starting treatment and those who were older were significantly
(p=0.02) more likely to experience treatment failure.[26)

Switching Studies

In general, disease stability was maintained following the
switch from agalsidase beta to agalsidase alfa at approved
dosages.139:3%.37 For example, there was no significant change
in mean left ventricular mass index post-switch in the CFDIP0
and USBS studies, with a significant reduction in mean left
ventricular mass index in the Japanese study (from 58.06 g/m?”’
pre-switch to 51.59 g/m?7 post-switch; p=0.0137).37) Septal
wall thickness was significantly increased (from 1.40cm pre-
switch to 1.49 cm post-switch; p=0.032) in the CFDI study,3%
with no significant change in septal wall thickness in the Japanese

Biodrugs 2012; 26 (5)
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Table lil. Effects of agalsidase alfa on cardiac endpoints in patients with Fabry disease. Results of randomized, controlled trials!'5-16.261 and extension,['8]
noncomparative studies,[3%-4145] and analyses from the Fabry Outcome Survey.!#8:56) Most studies were conducted in adults, with one study only including
padiatric patients.[*5) Some studies included only ment*S-1¢] or only women.[3941] Intravenous agalsidase alfa was administered at a dosage of 0.2 mg/kg every

oiher week
Study Treatment Meanl16.39-41.45.48.56] or medianf2®] change Other cardiac endpoints
(study duration?) (no. of pts) from baseline in LVM (g) and/or LVMI (mean change from baselingl5.16.39.41.48.56])
(@/mPI18.:39] gr g/m?2-7140.41.45.48,561)0 [baseline value]
[baseline value]
Comparisons with PL
Hughes et al.l'é] AGA-A vs PL LVM: -11.5" vs +21.8 [276.2 vs 248.2] Myocardial Gb3 content: —0.13 vs +0.05 nmol/ug protein®
(6mo) (6-7 vs 7-8) LVMI: =6.4" vs +12 [176 vs 186] [0.71 vs 0.58]
QRS duration: -12.9 vs +4 msec
Schiffmann et al.['5) AGA-A vs PL QRS duration: -2.4* vs +3.6 msec
(6 mo) (14 vs 12)
Extension study
Hughes et al.l'6] AGA-A No further reduction in LVM LV posterior wall thickness: -1.9 mm*

(24 mo) (10)
Comparison with AGA-B
Vedder et al.[26) AGA-A vs AGA-B®

(24 mo) (10 vs 10)
Noncomparative studies
Baehner et al.[%9 AGA-A
(up to 55 wk) (15)
Kampmann et al.l40®  AGA-A
(236 mo) (45)
Whybra et al.[41] AGA-A
(4y) (36)
Pediatric pts

Ries et al.1¥s19 AGA-A
(26 wk) (24)
Fabry Outcome Survey
Hughes et al 156! AGA-A
(4y) (69)
Mehta et al.[48] AGA-A
(5y) (50-57)

LVM at 12mo: -23 vs —46° [288 vs 316]

LVMI at 27 wk: —-23.0°;
at 41 wk: -25.2' [148.1]

LVMI in pts with LVH at 12mo: -9.2™;

at 36 mo: 5.1 [55.4]

LVMI in pts without LVH at 12mo: -3.6™;
at 36 mo: -2.1 [39.1]

LVMIl in pts with LVH: -7.3 to 40"
(56.0-131.9]
LVMI in pts without LVH: —4.51 [40.7]

LVMI in boys at 25 wk: —1 [32.4]
LVMI in girls at 25 wk: -3.2 [36.0]

LVMI in women: —4.5' [48.2]
LVMI in men: -2.5 [54.7]

LVMI in pts with LVH: -7.3% [71.4]
LVMI in pts without LVH: +1.8 [38.7]

Septal thickness: -3 mm*™

QRS duration at 27 wk: —8.7 msec™;
at 41 wk: -3.6 msec [100.5msec])

NYHA classification: —0.52' [1.83]

Improved heart rate variability indices in boys*

MFS in women: +0.7% [15.5]
MFS in men: +0.7% [15.6]

MFS in pts with LVH: +0.5% [14.1]
MFS in pts without LVH: +0.8% [17.0]

Outcomes were assessed at study end unless specified otherwise.

LVM was assessed using magnetic resonance imaging!'®! or echocardiography.[26.39-41.45,48,56]

Intravenous AGA-B 0.2 mg/kg every other week (approved dosage is 1 mg/kg every other week).

A retrospective pooled analysis of four trials (two of which have been published!'5:41]),

a
b
¢ Primary endpoint.
d
e
f

LVMI was evaluated across LVM tertiles in pts with LVH at baseline.

g Mean age at baseline of boys (n=19) was 11.5y and of girls (n=5) was 13.5y.

AGA-A=agalsidase alfa; AGA-B=agalsidase beta; Gb3 =globotriaosylceramide; LV =left ventricular; LVH=LV hypertrophy; LVM=LV mass; LVMI=LVM
index; MFS=midwall fractional shortening; NYHA=New York Heart Association; PL=placebo; pts=patients; *p<0.05 vs PL; tp<0.05, ttp<0.01,

+11p <0.001 vs baseline.

Adis © 2012 Springer International Publishing AG. All rights reserved.
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study.B7 Following the switch to agalsidase alfa, there were no
significant changes in posterior wall thickness*%37 or New
York Heart Association class.%

Interim 12-month results from treatment-naive patients with
Fabry disease in the US study found no significant change from
baseline in left ventricular mass index with agalsidase alfa
therapy.[?3

3.1.3 Noncomparative Studies

Agalsidase alfa therapy was associated with significant re-
ductions from baseline in left ventricular mass in patients with
Fabry disease after 27 weeks to 4 years of follow-up in non-
comparative studies;**-#! these reductions generally occurred
regardless of whether or not patients had left ventricular hy-
pertrophy at baselinel®#!1 (table III). In addition, the duration
of the QRS complex was significantly reduced from baseline
after 27 weeks, but not 41 weeks, of follow-up,?% and there
was also a significant improvement from baseline in New York
Heart Association classification after 4 years’ follow-up*!]
(table III).

Pediatric Patients

In pediatric patients aged 26.5 years with Fabry disease, left
ventricular mass index was in the normal range at baseline and
there was no significant change after 25 weeks’ therapy (table
I11),[* or after a total of 4 years of treatment (quantitative data
not reported).*s! Measures of heart rate variability were sig-
nificantly improved from baseline in boys after 25 weeks of
treatment with agalsidase alfa (table III),[*3 with significant
(p<0.05) improvement in some measures sustained after
4 years’ therapy.l#¢l

3.1.4 Fabry Outcome Survey

After 4 years of follow-up, left ventricular mass index was
significantly reduced from baseline among women receiving
agalsidase alfa, but not among men receiving agalsidase alfa
(table II1).5€) After 5 years of follow-up, left ventricular mass
index was significantly reduced among agalsidase alfa recipi-
ents with left ventricular hypertrophy at baseline, and remained
within the normal range among those without left ventricular
hypertrophy at baseline (table III).1#8] There was no significant
change from baseline in midwall fractional shortening in either
study (table IIT).[48:56]

Pediatric Patients

In pediatric patients with Fabry disease enrolled in FOS,
mean left ventricular mass index was 31.7 g/m?7 after 2 years of
agalsidase alfa therapy, compared with 35.7 g¢/m?7 at baseline
(statistical analysis not reported).[5”]

Adis ® 2012 Springer International Publishing AG. All rights reserved.

3.2 Effects on Pain, Disease Severity, and Health-Related
Quality of Life

3.2.1 Comparisons with Placebo

Neuropathic pain (primary endpoint; assessed using the
Brief Pain Inventory [BPI] ‘pain at its worst’ score) was de-
creased to a significantly greater extent with agalsidase alfa
than with placebo in men with Fabry disease (table IV);[13 a 1-
unit reduction in the BPI score is considered clinically signif-
icant. Of the patients who were receiving neuropathic pain
medications at baseline, significantly (p=0.03) more agalsidase
alfa recipients (4 of 11; 36%) than placebo recipients (0 of 11)

were able to discontinue these pain medications for the dura-.

tion of the trial. The mean time for which agalsidase alfa re-
cipients were able to remain without pain medication during the
study was significantly longer than that seen in placebo recip-
ients (74.5 vs 12.9 days; p=0.02).[15]

The reduction from baseline in the BPI severity score also
significantly favored agalsidase alfa versus placebo recipients,
with no significant between-group difference in the change in
the BPI pain-related quality-of-life score (table I'V).[!5]

Improvements in pain scores were maintained following
longer-term therapy with agalsidase alfa (table I'V).l8]

3.2.2 Comparisons with Agalsidase Beta

The change from baseline in the BPI ‘pain at its worst’ score
did not significantly differ between patients with Fabry disease
receiving agalsidase alfa 0.2 mg/kg every other week and those
receiving agalsidase beta 0.2mg/kg every other week after
12 months’ therapy (table IV), with a similar pattern seen after
24 months’ follow-up.[26]

Switching Studies

The Japanese switching study reported no significant
changes in BPI pain scores or in HR-QOL following the switch
from agalsidase beta to agalsidase alfa.[>”)

3.2.3 Noncomparaltive Studies

The BPI score for ‘pain at its worst’ was significantly reduced
from baseline after 12 months’ treatment with agalsidase alfa in
a noncomparative study (table IV), and remained stable after
this time point.[*!]

Significant improvements from baseline in the total Mainz
Severity Score Index (MSSI) score (a measure of total disease
burden), the neurologic MSSI subscore, and the cardiovascular
MSSI subscore were seen in two studies (treatment duration of
21 year [median of 2.9 years]*? or 4 years*!) [table IV].[4142
One study also showed a significant improvement from baseline

Biodrugs 2012; 26 (5)
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Table V. Effects of agalsidase alfaon pain, disease severity, and health-related quality-of-life endpoints in patients with Fabry disease. Results of randomized,
controlled trials!'5:28) and extension,!'®) noncomparat.ve studiesf39.41.42.45.461 and analyses from the Fabry Outcome Survey.[48:49.56] Mast studies were con-
ducted in adults, with some studies only including pediatric patients.[45-461 Some trials included only menl'S! or only women.3%-41 Intravenous agalsidase alfa
was administered at a dosage of 0.2 mg/kg every othar week

Study Treatment Endpoint?® (mean(15.18.39.41.45.46,48,56] or medianl26.42) change from baseline) [baseline value]
(study duration®) (no. of pts)
Comparison with PL
Schiffmann et al.['5} AGA-A vs PL BPI ‘pain at its worst’ score: -1.9° vs -0.3° [6.2 vs 7.3]
(6 mo) (14vs 12) BPI severity score: —1.1* vs —0.7 [3.8 vs 5.4]
BPI pain-related quality-of-life score: —1.1 vs -0.6 [3.2 vs 4.8]
Extension study
Schiffmann et al.['8) AGA-A BPI ‘pain at its worst’ score at 18 mo: —1.9™
(up to 3y) (26) BPI score for interference in daily life at 12-18 mo: —1.2*

Comparison with AGA-B

Vedder et al.[?8) AGA-A vs AGA-B? BPI ‘pain at its worst' score at 12mo: 0 vs —1.5 [4 vs 4]
(24 mo) (15vs 13)

Noncomparative studies

Baehner et al.[39 AGA-A SF-36 physical component summary score at 27 wk: +6.6' {35.1]
(up to 55 wk) (15) SF-36 role physical score at 27 wk: +27.3" [25.0]
SF-36 general health score at 27 wk: +19.3"™ [41.1]
Parini et al.[*2® AGA-A Total MSSI: —4™*; general MSSI: —11; neurologic MSSI: —1'; cardiovascular MSS!: 0f; renal
@1y) (30) MSSI: 0
Whybra et al.[47] AGA-A | Total MSSI™, neurologic MSSI™, and cardiovascular MSSI™, but not general or renal MSSI
(4y) (36) BPI ‘pain at its worst’ score at 12mo: —1.3™" [4.6]
Pediatric pts
Ries et al.[45I' (26 wk) AGA-A (24) BPI ‘pain at its worst’ score at 25 wk in boys: —1.64 [6.06]; in girls: —-0.92 [5.67]
Schiffmann et al.(46 AGA-A BPI ‘pain at its worst’ score at 1y: -2.86'" [6.05]
(3.5y) 17) BPI ‘average’ pain score at 1y: -1.26" [2.96]
Fabry Outcome Survey
Hoffmann et al.l4°] AGA-A Shift to less severe pain for BPI ‘pain at its worst™, ‘pain at its least'™", and ‘average’ pain** at 24
(36 mo) (62-81) and 36 mo
Hughes et a.[56] AGA-A BPI ‘pain at its worst’ score in women: 0.2 [4.0]; in men: 0.2 [3.7]
(4y) (73) BPI ‘average’ pain score in women: —-0.5 [3.6]; in men: -0.1 [2.7]
Mehta et al.[8l AGA-A BPI ‘pain at its worst’ score: —1.31 [5.0]; BPI ‘average’ pain score: -1.2" [3.7]
(5y) (49-53) Quality-of-life deviation score: +0.07'9 [-0.24]

a The BPI scores pain from 0 (no pain) to 10 (worst pain). Total MSSI scores of <20, 20—40, and >40 reflect mild, moderate, and severe disease, respectively.
b Outcomes were assessed at study end unless specified otherwise.

c Primary endpoint. The ‘pain at its worst' item of the BPI (question 3) was used to assess the effect of treatment on neuropathic pain while without pain
medications. Values in PL recipients were estimated from a graph.

d Intravenous AGA-B 0.2 mg/kg every other week (approved dosage is 1 mg/kg every other week).
e This trial included five boys aged 4-18y.

f 24 pts were enrolled in the initial 26 wk trial*5) (mean age at baseline of boys [n=19] was 11.5y and of girls [n=5] was 13.5y), with 17 pts enrolled in the
subsequent 3.5 y extension study.[46] :

g Deviation scores from EuroQol values for the general population.

AGA-A=agalsidase alfa; AGA-B=agalsidase beta;, BPI=Brief Pain Inventory; MSSI=Mainz Severity Score index; PL=placebo; pts=patients;
SF-36=Short-Form 36 Health Survey; | indicates significantly decreased; *p<0.05 vs PL; +p<0.05, tt p<0.01, 1+ p<0.001, +++tp <0.0001 vs baseline.

Adis © 2012 Springer International Publishing AG. All rights reserved. . Biodrugs 2012; 26 (5)
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in the general MSSI subscore,? but neither study showed an
improvement in the renal MSSI subscorel*!-42 (table IV).

In terms of HR-QOL, significant improvements from base-
line in the Short Form-36 Health Survey (SF-36) physical
component summary score, role physical score, and general
health score were seen in women after 27 weeks’ treatment with
agalsidase alfa (table IV), with no significant changes from
baseline in the mental component summary score or any of the
other domain scores.[3”]

Pediatric Patients

The BPI ‘pain at its worst’ score had not significantly altered
from baseline after 6 months’ therapy with agalsidase alfa in
pediatric patients aged >6.5 years with Fabry disease in a
noncomparative study;*’! however, after 1 year’s follow-up,
both the BPI ‘pain at its worst’ score and the BPI ‘average’ pain
score were significantly reduced from baselinel*® (table IV).
Significant (p < 0.05) reductions from baseline in the BPI ‘pain
atits worst’ score were also seen after 1.5, 2, 2.5, and 3.5 years of
therapy.l*6! Six of the 11 patients (55%) who were receiving
anticonvulsants for neuropathic pain at baseline were able to
stop or reduce their use of these medications.™>!

3.2.4 Fabry Outcome Survey

Pain was reduced in patients with Fabry disease who re-
ceived agalsidase alfa in FOS, as indicated by significant re-
ductions in BPI scores for ‘pain at its worst’ or ‘average’ pain at
5 years,[8) or a significant shift to less severe pain at 24 and 36

~months*? (table IV). However, no significant change from

baseline in BPI scores for ‘pain at its worst’ or ‘average’ pain
were seen among men or women receiving agalsidase alfa for
4 years (table 1V).[%6

3.3 Effects on Renal Endpoints

3.3.1 Comparisons with Placebo

Glomerular histology was improved by agalsidase alfa in
men with Fabry disease, with a significant increase in normal
glomeruli (mean change of +8.1% with agalsidase alfa vs
—-16.0% with placebo; p=0.01) and a significant decrease in
glomeruli with mesangial widening (mean change —12.5% vs
+16.5%; p=0.01) after 6 months’ therapy.l'”] Although there
was a statistically significant increase in glomeruli with seg-
mental sclerosis with agalsidase alfa versus placebo (mean
change +4.0% vs —3.0%; p=0.048), the relative increase was
small compared with the improvements seen in normal glo-
meruli and glomeruli with mesangial widening. There was no
significant difference between agalsidase alfa and placebo in
obsolescent glomeruli (mean change +0.4% vs +2.5%).[15)

Adis © 2012 Springer International Publishing AG. All rights reserved,

Renal function tests revealed a significant difference between
agalsidase alfa and placebo recipients in creatinine clearance
(with improved function in agalsidase alfa recipients and de-
creased function in placebo recipients), but not in inulin
clearance, after 6 months’ therapy (table V).[13]

A significant decrease from baseline in eGFR was seen after
48 months’ treatment with agalsidase alfa (table V).[22 This was
mainly driven by a marked decline in eGFR seen in four
patients who had stage 3 chronic kidney disease at baseline,
although the progression of decline in these patients appeared
slower than that seen in a group of untreated historic controls
with Fabry disease.’?) Renal function appeared stable in
patients with stage 1 or 2 chronic kidney disease who received
agalsidase alfa.[??

Twelve patients who experienced a rate of decline in eGFR
of 25mL/min/1.73 m?%/year despite treatment with agalsidase
alfa 0.2 mg/kg every other week received weekly treatment with
agalsidase alfa 0.2mg/kg instead.[**) The annualized rate of
decline in eGFR was significantly slower after 2 years of weekly
agalsidase alfa administration than during administration
of agalsidase alfa every other week (-3.3 vs —8.0 mL/min/
1.73 m%year; p=0.01).124

In the pooled analysis of three placebo-controlled studies, the
mean annualized rate of change in eGFR was —2.9 mL/min/
1.73m?/year in agalsidase alfa recipients and —7.0 mL/min/
1.73m?%/year in placebo recipients when patients with renal
hyperfiltration were excluded from the analysis.[*’) Agalsidase
alfa therapy did not significantly alter proteinuria.l?]

There was no significant difference between agalsidase alfa
and placebo recipients in the change in urine sediment or kidney
Gb3 levels in one 6-month. trial,['3] although in the second
6-month trial, urine sediment Gb3 levels were reduced to a sig-
nificantly greater extent with agalsidase alfa than with place-
bol®! (table V). A significant reduction from baseline in urine
sediment Gb3 levels was seen after 36 months’ treatment with
agalsidase alfa in an extension study (table V).[221

3.3.2 Comparisons with Agalsidase Beta

The change from baseline in GFR or urine sediment Gb3
levels did not significantly differ between patients with Fabry
disease receiving agalsidase alfa 0.2 mg/kg every other week and
those receiving agalsidase beta 0.2 mg/kg every other week after
12 months’ therapy (table V), with a similar pattern seen after
24 months’ follow-up.l?9

Switching Studies
In terms of renal outcomes, eGFR was significantly de-
creased (by amean 3.2 mL/min/1.73 m2; p=0.009) following the

Biodrugs 2012; 26 (5)
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switch to agalsidase alfa in the US switching study,3 with no
significant change in the CFDIBY or Japanesel®”) studies. When
data from the US study were reanalyzed with hyperfiltrators
removed, the mean change from baseline in eGFR was no
longer statistically significant (—1.2 mL/min/1.73 m?).136] A sig-
nificant reduction in creatinine-normalized urine Gb3 levels (by
0.9 nmol/mg; p=0.009) was seen in the US study.?! Post-
switch, there were no significant changes in proteinuria.3%-37

Interim 12-month results from treatment-naive patients with
Fabry disease in the US study showed no significant change
from baseline in eGFR after 12 months’ agalsidase alfa therapy,
although a significant (p<0.05) reduction from baseline in
creatinine-normalized urine Gb3 levels (by 2.1 nmol/mg) was
seen.[33]

3.3.3 Noncomparative Studies

Renal function remained stable during up to 4 years of
agalsidase alfa therapy in noncomparative studies,??41-%3 with
no significant change in proteinurial'#3 (table V). A signif-
icant reduction in urine sediment Gb3 was seen after 13 weeks’
therapy (table V).13%

Pediatric Patients

The eGFR was not significantly altered after 6 months of
agalsidase alfa therapy in pediatric patients aged 26.5 years in a
noncomparative study,*?) and remained stable after an addi-
tional 3.5 years of follow-upl*®] (table V). Among a subgroup of
five boys with hyperfiltration at baseline, the mean eGFR had
significantly (p < 0.05) decreased from 143.4 mL/min/1.73 m? at
baseline to 121.3 mL/min/1.73 m? after 4 years’ treatment.!*¢l In
addition, after 4 years’ therapy, renal function normalized
(eGFR of 110mL/min/1.73m?) in a boy with an eGFR of
85.5 mL/min/1.73 m? at baseline.[*?) Albuminuria normalized in
two boys with microalbuminuria at baseline.!*l

There was no significant change in urine sediment Gb3 levels
after 6 months’ therapy,** although a significant reduction
from baseline was seen in boys after an additional 3.5 years of
follow-upl*d! (table V).

3.3.4 Fabry Ouicome Survey

Analysis of data from patients with Fabry disease enrolled in
FOS (n=2010% and 1651°1)) suggested that deterioration in
renal function may be slowed by agalsidase alfa; patients re-
ceived 219 or 36" years of treatment. However, a significant
mean yearly reduction in eGFR was seen in both men and
women who received agalsidase alfa for 5 years (table V).[48]
Analysis of FOS data from patients who received agalsidase
alfa for 25 years (mean 7.4 years) showed that although there

Adis © 2012 Springer International Publishing AG. All rights reserved.

was a significant mean yearly reduction in eGFR in men, renal
function remained stable in women!*?! (table V). It should be
noted that different formulae were used to calculate eGFR in
these two longer-term evaluations!“8:521 (table V).

Further analysis revealed that the decline in eGFR was sig-
nificantly (p £0.01) worse in patients with baseline proteinuria
of >1000 mg/24 hours than in those with baseline proteinuria of
<500 or 500-1000 mg/24 hours.[

An analysis in 20 patients with Fabry disease who had un-
dergone renal transplantation revealed that renal function and
proteinuria remained stable after 2 years’ therapy with agalsi-
dase alfa.[>3

Pediatric Patients

In pediatric patients with Fabry disease enrolled in FOS, no
significant change in renal function was seen after 2 years’
treatment (table V).57)

3.4 Effects on Other Endpoints

3.4.1 Comparisons with Placebo

Abnormalities in functional cerebral blood flow and cere-
brovascular responses were reversed with agalsidase alfa ther-
apy (table VI).['%21] At baseline, patients with Fabry disease
had significantly (p <0.05) increased resting regional cerebral
blood flow, exaggerated cerebrovascular responses, and sig-
nificantly (p <0.05) higher blood flow velocities, compared with
healthy controls.['%-2!1] Although no significant differences be-
tween agalsidase alfa and placebo were seen in cerebral blood
flow velocities after 6 months of treatment, significant improve-
ments were seen after 18 months of agalsidase alfa therapy
(table VI).20

After 6 months’ therapy, there were no significant differ-
ences between agalsidase alfa and placebo in sensory modalities
(e.g. warm and cold detection thresholds),['8] although a sig-
nificant reduction was seen in the cold and warm detection
thresholds in the foot after 3 years’ agalsidase alfa treatment(!8]
(table VI).

No significant differences between agalsidase alfa and pla-
cebo in measurements of nerve conduction!!8l or intraepidermal
nerve fibre densityl!7) were seen after 6 months’ therapy, although
a significant decline in intraepidermal nerve fibre density was seen
after 18 months’ agalsidase alfa treatment!!”] (table VI).

A significant deterioration from baseline in high-frequency
sensorineural hearing loss was seen in both agalsidase alfa
and placebo recipients after 6 months’ therapy (table VI).[®
However, high-frequency sensorineural hearing loss improved
with longer-term agalsidase alfa therapy, with a significant
improvement in high-frequency hearing loss seen after 30 and
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Table VI. Effects of agalsidase alfa on additional endpoints in adults with Fabry disease. Results of randomized, controlled trials!'7-2:58) and ex-
tensions,[17-18.:20.23] and an analysis from the Fabry Outcome Survey.!5% Some trials included only men.['7-21.58] |ntravenous agalsidase alfa was administered at

a dosage of 0.2 mg/kg every other week

Study
(study duration?)

Treatment
(no. of ears/pts)

Endpoint

Comparisons with PL

Median change in high-frequency SNHL: -5** vs -3.3** dB

Change in resting global CBF: —3.48" vs +1.25 mL/min/100 g of tissue

Hajioff et al.(581° AGA-A vs PL

{6 mo) (14 vs 16 ears)

Moore et al.l19-211cd AGA-A vs PL

(6 mo) (14 vs 12 pts) | Resting regional CBF with AGA-A" vs PL

| Absolute regional CBF during visual stimulation with AGA-A™ vs PL
| Regional CBF after acetazolamide infusion with AGA-A™ vs PL
No significant between-group differences in blood flow velocities

| Peak, mean, and end-diastolic velocities in cerebral arteries at 18 mo

No significant between-group differences in sensory modalities, nerve conduction, or intraepidermal

Median change in high-frequency SNHL at 18 mo: +1.5dB; at 30 mo: +5.0dB**; at 42 mo: +4.0dB**

| Intraepidermal nerve fibre density at 18 mo: —1.678 fibers/mm*
| Cold*** and warm** detection thresholds in the foot

Sweat function 1 from mean 0.24 uL/mm? pre-infusion to mean 0.57 uL/mm? 24-72 h post-infusion*

Schiffmann et al.l17.181° AGA-A vs PL
(6 mo) (14 vs 12 pts) nerve fibre density
Extension studies

Hajioff et al.[23] AGA-A

(42 mo) (2026 ears)
Moore et al.[20] AGA-A

(18 mo) (11 pts)
Schiffmann et al.l'7-18] AGA-A

3y) (17-26 pts)
Fabry Outcome Survey

Haijioff et al.[54] AGA-A
(12mo) (26 pts)

No change in ears with normal hearing or severe hearing loss
Median change in hearing threshold of —4 to -7 dB* in ears with mild to moderate hearing loss®

a Outcomes were assessed at study end unless specified otherwise.
b An additional analysis of the study by Hughes et al.[1®]

¢ Additional analyses of the study by Schiffmann et al.l5)
d

Functional cerebral blood flow and cerebrovascular responses were assessed using positron emission tomography,l'9-211 and blood flow velocity was

assessed using transcranial Doppler.[20

e Statistically significant improvements were seen at 250, 500, 4000, and 8000 Hz, but not at 1000 or 2000 Hz.

AGA-A=agalsidase alfa; CBF =cerebral blood flow; PL =placebo; pts=patients; SNHL =sensorineural hearing loss; | indicates significantly decreased;
1 indicates significantly increased; * p<0.05, **p<0.01, *** p<0.001 vs baseline; t p<0.05, t+ p<0.01, t++ p<0.001 vs PL.

42 months’ treatment with agalsidase alfa (table VI).[?3 Low-
frequency hearing loss was not significantly altered during the
study.[23:58]

After 3 years of follow-up, sweat function had significantly
improved in agalsidase alfa recipients (table VI).!8 Of the 17
evaluable patients, four patients experienced normalization of
sweat function, although seven patients did not respond to
agalsidase alfa. The beneficial effect of agalsidase alfa on the sweat
response persisted for =7 days after the infusion, after which there
was a return to the preinfusion level of sweat response.[']

At 6 months, plasma Gb3 levels were reduced from base-
line to a significantly (p<0.005) greater extent in agalsidase
alfa recipients than in placebo recipients in both trials (—6.22
vs —0.55nmol/mL!'%! and —6.56 vs —0.77 nmol/mLU'?)). After
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48 months’ treatment with agalsidase alfa, mean plasma Gb3 levels
were significantly (p < 0.001) reduced from baseline by 65%.024

3.4.2 Comparisons with Agalsidase Bela

Plasma Gb3 levels were significantly (p <0.05) reduced from
baseline in patients receiving agalsidase alfa 0.2 mg/kg every
other week or agalsidase beta 0.2 mg/kg every other week after
12 months’ treatment (—2.56 vs —1.84 nmol/mL), with no sig-
nificant between-group difference.?

Switching Studies

A significant reduction in plasma Gb3 levels (by 2.6 nmol/mL;
p<0.001) was seen in the US switching study,% with no significant
change in plasma Gb3 levels in the Japanese study.*”)
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Among treatment-naive patients with Fabry disease in the
US study, significant (p < 0.05) reductions from baseline in plasma
Gb3 levels (by 6.7 nmol/mL) and plasma globotriaosylsphingosine
levels (by 37.8 nmol/L) were seen.

3.4.3 Noncomparative Studies

GI symptoms improved with agalsidase alfa therapy in
adults with Fabry disease (n=10), according to the results of a
noncomparative study.[*¥ Significant (p <0.02) improvements
from baseline in abdominal pain severity and frequency scores
were seen after 6 months’ agalsidase alfa treatment, with these
improvements generally maintained after 1 year’s therapy.[*4]

Pediatric Patients

Three pediatric patients with anhidrosis at baseline had
measurable sweating after 25 weeks’ agalsidase alfa therapy.™!

Assignificant (p <0.001) reduction in mean plasma Gb3 levels
from 7.91 nmol/mL at baseline to 4.21 nmol/mL at 6 months was
seen in boys with Fabry disease, with a significant (p<0.05)
reduction maintained after an additional 3.5 years of treatment.[4¢)
Plasma Gb3 levels were not elevated at baseline in girls.[*9

3.4.4 Fabry Outcome Survey

A significant improvement in hearing was seen in patients
with Fabry disease enrolled in FOS who had mild to moderate
hearing loss at baseline and received agalsidase alfa for 12 months,
with no significant change in hearing seen in patients with normal
hearing or severe hearing loss at baseline (table VI).>4

The prevalence of abdominal pain was significantly reduced
by agalsidase alfa therapy among 58 evaluable patients with
Fabry disease (from 43% at baseline to 29% after 24 months’
therapy; p<0.05).59) The prevalence of diarrhea was 28% at
baseline and 26% after 24 months’ treatment with agalsidase
alfa.[>)

4. Tolerability

Data concerning the tolerability of intravenous agalsidase alfa
0.2mg/kg every other week in patients with Fabry disease were
obtained from clinical trials discussed in section 3, supplemented
by information from the EU summary of product characteristics.[®!

Intravenous agalsidase alfa was generally well tolerated in
patients with Fabry disease,'>1643 including in women(3%-4!]
and pediatric patients.46:47]

Aside from infusion reactions, the majority of adverse events
reported in agalsidase alfa recipients appeared to be associated
with the underlying disease, rather than with treatment (e.g.
hearing loss,['>3] abdominal pain crisis,['*] constipation!').
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Infusion reactions (e.g. rigors, pyrexia, flushing, headache,
nausea, and/or fatigue) were the most common adverse event. 8]

Infusion reactions appeared to occur less commonly in
women than in men, with infusion reactions reported in 0 of 15
women receiving agalsidase alfa in one noncomparative study, 3%
and in 1 of 36 women in another noncomparative study.®]

Among pediatric patients with Fabry disease, four boys in
one noncomparative study experienced mild to moderate in-
fusion reactions (11 events over seven agalsidase alfa infusions),
which resolved within 1 day.*”] No serious, treatment-related
adverse events were reported.*”] In a second noncomparative
study, 62 events occurred during 1472 agalsidase alfa infusions
(4.2%) among pediatric patients over 4 years of follow-up./46l In
this study, 93% of adverse events were of mild to moderate
severity, with 6.5% and 3.4% considered possibly or probably
related to treatment; there were no reports of life-threatening
treatment-related adverse events and no deaths.!¢]

Agalsidase alfa was also well tolerated in patients with Fabry
disease who had end-stage renal disease.l'?! Mild to moderate
infusion reactions were reported in 8 of 21 patients (38%).1!’]

Long-term treatment with intravenous agalsidase alfa was
well tolerated, according to the results of an extension study in
which 25 men with Fabry disease were treated for 4-4.5 years.[?2
Most adverse events (e.g. cerebrovascular accident, transient
ischemic attack, myocardial infarction) reflected the natural
history of Fabry disease, and were not attributed to treatment
with agalsidase alfa. In this extension study, infusion reactions
(usually comprising facial flushing and rigors) occurred during
or shortly after at least one agalsidase alfa infusion in 13 of 25
(52%) patients. Patients who experienced infusion reactions
received premedication with oral histamine H,- and H,-receptor
antagonists and/or a corticosteroid prior to subsequent in-
fusions. No patients permanently discontinued treatment with
agalsidase alfa because of infusion reactions.[?]

No new safety concerns were identified in 555 agalsidase alfa
recipients enrolled in FOS during 5 years of follow-up (mean
duration of therapy of 3.1 years).[*8! During follow-up, 826
adverse events were reported in 188 patients, with the most
commonly reported adverse events including infusion reactions
(n=35 patients), cerebrovascular accident (n=12), pyrexia
(n=12), dizziness (n=11), transient ischemic attack (n=11),
headache (n=10), and nausea (n=10). None of the 32 deaths
that occurred during follow-up were considered related to
treatment.[48) ,

Agalsidase alfa did not affect vital signs,[**#7) laboratory
parameters,>! or ECG recordings,) according to the results
of noncomparative studies conducted in women!®! and in pe-
diatric patients.[#7]
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In the 24-month study, the tolerability profile of agalsidase alfa
0.2mg/kg every other week and agalsidase beta 0.2 mg/kg every
other week appeared generally similar, with a low incidence
of mild to moderate adverse events (e.g. grade 1 or 2 nausea,
dizziness, headache, and diarrhea), reported in both treatment
groups.[?%! Infusion reactions (chills and fever) were reported in
one of four antibody-positive men who received agalsidase alfa
and in two of six antibody-positive men who received agalsidase
beta.l26] Although comparisons across trials should be made with
caution, the EU summary of product characteristics reported
infusion-related reactions in 13.7% of adults who received agal-
sidase alfa in clinical trials,® whereas 67% of agalsidase beta re-
cipients experienced at least one infusion-associated reaction.(?!

No safety concerns were raised following the switch from
agalsidase beta to agalsidase alfa.®”) In the Japanese switching
study, worsening allergic rhinitis was reported in one patient
after administration of agalsidase beta, but not after the switch
to agalsidase alfa.371 No allergic symptoms were reported in the
other ten patients. No treatment-related laboratory abnor-
malities were reported, and no cardiac events (e.g. atrial
fibrillation, ventricular premature beats, tachyarrhythmias,
cardiac failure) were reported within 24 hours of enzyme re-
placement therapy administration.B7}

4.1 Immunogenicity

IgG antibodies developed in =24% of male patients with
Fabry disease who received agalsidase alfa.l®! Limited data in-
dicate IgG antibody development in 7% of agalsidase alfa re-
cipients in the male pediatric population. IgG antibodies
appeared to develop after =3-12 months of agalsidase alfa
therapy. After 12-54 months of treatment, 17% of agalsidase
alfa recipients were still IgG antibody positive, with immuno-
logic tolerance developing in 7% of agalsidase alfa recipients,
based on the disappearance of IgG antibodies over time. No
IgE antibodies have been detected in any patient receiving
agalsidase alfa.[8!

The antibody status of patients did not appear to influence
changes in renal function in one of the placebo-controlled
studies and its extension (treatment duration of 4-4.5 years).[?2
The presence or absence of persistently positive IgG antibodies
did not appear to correlate with eGFR changes in individual
patients. However, the eight men who had persistently positive
IgG antibodies did exhibit increased urine sediment Gb3 levels,
with a return to almost baseline levels seen after 12 months of
agalsidase alfa therapy.l??

In the 24-month study, there was no significant difference
between patients receiving agalsidase alfa 0.2 mg/kg every other
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week and those receiving agalsidase beta 0.2 mg/kg every other
week in the incidence of antibody formation, with antibodies
reported in four of eight men receiving agalsidase alfa (50%)
and in six of eight men receiving agalsidase beta (75%); no
antibody formation was reported in women.!?!) The EU sum-
mary of product characteristics reports the development of IgG
antibodies in the majority of agalsidase beta recipients.[?%]

In addition, no antibody formation was reported in women
receiving agalsidase alfa in noncomparative studies to date.3%41]

5. Dosage and Administration

Agalsidase alfa is approved in over 40 countries, including
the EU and Canada, for long-term enzyme replacement therapy
in patients with a confirmed diagnosis of Fabry disease.
Treatment with agalsidase alfa should be supervised by a
clinician who is experienced in the management of patients with
Fabry disease or other inherited metabolic disorders.®!

The recommended agalsidase alfa regimen is 0.2mg/kg
administered every other week by intravenous infusion over
40 minutes.®>°

In patients who experience infusion reactions, administra-
tion of antihistamines and/or corticosteroids prior to agalsidase
alfa infusion may prevent subsequent reactions. 8>

Local prescribing information should be consulted for contra-
indications, special warnings, and precautions for use, as well as for
further information regarding the method of administration.

6. Place of Agalsidase Alfa in the Management of
Fabry Disease

Itis of great importance that patients with Fabry disease are
diagnosed early and receive comprehensive treatment, espe-
cially considering that disease progression can be rapid in some
patients.[®) Various supportive and adjunctive therapies are
used to treat the complications of Fabry disease.l? For exam-
ple, ACE inhibitors and angiotensin receptor antagonists are
used in patients with proteinuria as antiproteinuric agents and
to control hypertension, although renal involvement may even-
tually necessitate dialysis or renal transplantation.!! Standard
therapies should be used in patients with cardiovascular mani-
festations of Fabry disease, including B-adrenergic receptor an-
tagonists, ACE inhibitors, angiotensin receptor antagonists, and
diuretics.l'l In addition, anticonvulsants (e.g. phenytoin, carba-
mazepine, topiramate, gabapentin) and tricyclic antidepressants
may be helpful in managing pain.['-2

Although the use of adjunctive therapy remains important
(particularly for the control of proteinuria), the current main
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focus of treatment in Fabry disease is the use of enzyme re-
placement therapy.!" The aim of enzyme replacement therapy is
to prevent disease progression and to stabilize, or even reverse,
disease that is already manifest.[? It is generally thought that
enzyme replacement therapy will be most effective when started
early in the course of the disease,>*6!] although the optimal
time at which to start treatment (e.g. after diagnosis or after the
emergence of complications) remains a matter of debate.[5Z
Although most of the available treatment guidelines regarding
the use of enzyme replacement therapy in Fabry disease need
updating,[>63:%4 the most recent guidelines suggest starting
enzyme replacement therapy as early as possible (i.e. as soon as
clinical symptoms or signs are observed) in order to delay further
organ damage, particularly in males who have no residual a-gal-
actosidase A activity.[¥) Females should be treated in the same way
as males, taking into account that the onset of disease complica-
tions tends to occur at a later age in females than in males.¥

Gb3 accumulation in myocytes, coronary endothelium, in-
timal and medial cells, and valve tissue leads to complications
such as left ventricular hypertrophy, conduction abnormalities,
valve thickening, heart failure, and coronary artery disease in
patients with Fabry disease.['8) At 6 months, myocardial Gb3
content was not reduced to a significantly greater extent with
agalsidase alfa versus placebo (section 3.1.1), possibly reflecting
the short duration of the study or that it was underpowered (the
study was designed with a target of 24 patients, whereas only 15
were enrolled).l') However, left ventricular mass was reduced
to a significantly greater extent with agalsidase alfa than with
placebo after 6 months’ treatment; this improvement was
maintained after 2 years’ treatment with agalsidase alfa in an
extension study (section 3.1.1). These findings are supported by
the results of noncomparative studies (section 3.1.3), and FOS,
in which the beneficial effect of agalsidase alfa on left ven-
tricular mass among patients with left ventricular hypertrophy
at baseline was sustained for 5 years (section 3.1.4).

Patients with Fabry disease experience recurrent episodes of
neuropathic pain in the extremities that are severe and debili-
tating.['8] Agalsidase alfa improved neuropathic pain to a sig-
nificantly greater extent than placebo, with some agalsidase alfa
recipients able to discontinue their neuropathic pain medi-
cations; the improvement was sustained in the longer term
(section 3.2.1). Improvements in BPI scores were also seen in
agalsidase alfa recipients in noncomparative studies (section
3.2.3) and FOS, including in FOS patients who were followed
up for 5 years (section 3.2.4).

The neuropathic pain syndrome seen in patients with Fabry
disease is thought to be secondary to small-fiber neuropathy
arising from the deposition of Gb3 in dorsal root ganglia; this
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small-fiber neuropathy is also associated with decreased ther-
mal sensation.['®) Improvements in cold and warm perception
in the foot were seen after 3 years’ treatment with agalsidase
alfa (section 3.4.1).

Certain measures of disease severity and HR-QOL (section
3.2), and certain GI symptoms (section 3.4), were also improved
by agalsidase alfa therapy in various studies.

Almost all men with Fabry disease develop progressive renal
deterioration and proteinuria.**] This arises from intra-
glomerular Gb3 deposition, which is associated with mesangial
widening and, eventually, segmental and global glomerulo-
sclerosis.[?l Ischemic damage may also contribute to glomer-
ular changes in patients with Fabry disease.l'S] Sustained
reductions in urine sediment Gb3 were seen in agalsidase alfa
recipients (section 3.3). There was also a significant increase in
normal glomeruli and a significant decrease in glomeruli with
mesangial widening with agalsidase alfa versus placebo, al-
though there was a significant increase in glomeruli with seg-
mental sclerosis (section 3.3.1).

It has been suggested that enzyme replacement therapy has
limited efficacy in adults with advanced Fabry disease, in whom
irreversible organ damage may have already occurred.[*3]
However, agalsidase alfa may be able to slow the rate of decline
in renal function even in patients with more advanced renal
impairment. For example, although a significant reduction in
eGFR was seen after 48 months’ treatment with agalsidase alfa,
mainly driven by a marked reduction among patients who had
stage 3 chronic kidney disease, the progression of decline
seemed slower than that seen in untreated historic controls with
Fabry disease (section 3.3.1). Similarly, data from FOS showed
that although a significant decline in renal function occurred
over 5 years’ treatment with agalsidase alfa (section 3.3.4), the
rate of decline was slower than that generally seen in historic
controls, particularly in patients with more advanced chronic
kidney disease (e.g. stage 3).[481 Renal function tended to remain
stable amongst agalsidase alfa recipients with less severe renal
disease (section 3.3.1), and in women who were followed in FOS
and had received agalsidase alfa for 5 years (section 3.3.4).
Administering agalsidase alfa on a weekly basis, rather than
every other week, slowed the annualized rate of decline in
eGFR in a small cohort of patients experiencing a rapid decline
in eGFR with the approved treatment regimen (section 3.3.1).

A faster decline in eGFR was seen in patients with more
advanced proteinuria (section 3.3.4), highlighting the im-
portance of reducing proteinuria as much as possible with the
use of antiproteinuric agents.[>%

Both structural and functional abnormalities of the cerebral
circulation are seen in patients with Fabry disease.??] Indeed,
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the increased incidence of stroke in patients with Fabry disease
may be related to progressive accumulation of glycosphingo-
lipid products in cerebral vessels or to vessel function abnor-
malities.”?'! Agalsidase alfa improved functional cerebral blood
flow abnormalities (section 3.4.1). It has been suggested that
these improvements may help reduce the risk of stroke, al-
though this still needs to be demonstratec clinically.? Four
agalsidase alfa recipients experienced a cerebrovascular acci-
dent or transient ischemic attack during 4-4.5 years of follow-
up in the extension of the study from wkich the functional
cerebral blood flow data were obtained.[??]

Patients with Fabry disease may experience hypohidrosis
which, along with neuropathic pain, contributes to poor toler-
ance to exercise and heat.[>) An improvement in sweat function,
persisting for =7 days after each infusion, was seen in patients
receiving longer-term agalsidase alfa therapy (section 3.4.1).['8!

Neuropathic pain is often one of the first symptoms to
emerge in pediatric patients with Fabry disease;“>4¢1 im-
provements in the BPI ‘pain at its worst’ score were seen after
1 year’s treatment with agalsidase alfa in pediatric patients
(section 3.2.3). In addition, heart rate variability indices were
significantly improved by agalsidase alfa therapy in boys with
Fabry disease (section 3.1.3), suggesting a long-term beneficial
effect on cardiac autonomic innervation.[*6] Major organ dys-
function is usually absent in pediatric patieats with Fabry dis-
ease, with a deterioration in renal function, for example, often
not seen until the third or fourth decade of life.*3] However,
some pediatric patients may present with mild renal impair-
ment,!51 and agalsidase alfa appears beneficial in these
patients.[46:6!] For example, after 4 years of agalsidase alfa
therapy, the eGFR normalized among boys with hyperfiltration
or deficits in eGFR at baseline, and albuminuria normalized in
boys with microalbuminuria at baseline (section 3.3.3). This
suggests that early initiation of agalsidase alfa therapy may
stabilize renal function in pediatric patients with Fabry disease,
although longer-term data are needed.[“56! Indeed, data ex-
amining the early initiation of enzyme replacement therapy in
pediatric patients with Fabry disease are generally lacking.

Agalsidase beta, the other enzyme replacement therapy
available for use in Fabry disease, is approved in the EU?® and
the US.?7l Agalsidase alfa is produced in a genetically en-
gineered continuous human cell line (section 2.1), whereas
agalsidase beta is produced using recombinant DNA technol-
ogy in mammalian Chinese hamster ovary cell culture.l5 Al-
though the amino acid sequence of both agalsidase alfa and
agalsidase beta is identical to that of native a-galactosidase A,
there are differences between the enzyme replacement therapies

. in terms of their glycosylation pattern, mannose-6-phosphate
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receptor binding, and mannose-6-phosphate receptor-mediated
cellular uptake (section 2.1). Whether or not these differences
are of clinical relevance has been a matter of debate.

Indeed, it is currently difficult to draw conclusions regarding
the relative efficacy of agalsidase alfa versus agalsidase beta.
The only fully published head-to-head trial comparing these
two agents used an off-label dosage of agalsidase beta 0.2 mg/kg
every other week (section 3).127:28] Although agalsidase alfa and
agalsidase beta at a dosage of 0.2 mg/kg every other week ap-
peared to have similar efficacy in this 24-month trial, concerns
have been raised by the European Medicines Agency regarding
the use of agalsidase beta at dosages lower than the approved
dosage of 1 mg/kg every other week.[*] Clinical deterioration
was seen in some patients recetving lower dosages of agalsidase
beta, with increased reporting of symptoms (including pain,
paresthesia, diarrhea, and cardiac, CNS, and renal manifes-
tations) in some patients receiving reduced agalsidase beta
dosages for an extended period; these symptoms resemble the
natural course of Fabry disease.[®2° Results of an exploratory
study also found that an off-label dosage of agalsidase beta
0.3 mg/kg every other week (reduced from 1 mg/kg every other
week) was insufficient to maintain cellular clearance of Gb3 in
some patients.[®” Preliminary results from an ongoing CFDI
trial suggest that agalsidase alfa and agalsidase beta at ap-
proved dosages had similar efficacy in patients with Fabry
disease (section 3).133:34

It is worth noting that in the head-to-head trial, treatment
failure was more likely in patients with more severe disease and
in older patients (section 3.1.2), supporting the hypothesis that
starting enzyme replacement therapy early in the course of the
disease may yield the greatest benefits.12¢]

There have been supply problems with agalsidase beta in
recent years (although these supply difficulties are now being
resolved!®®)), meaning that some agalsidase beta recipients were
switched over to agalsidase alfa.l%°] Results of switching studies
support these two agents having similar safety (section 4), and
disease stability was generally maintained following the switch
from agalsidase beta to agalsidase alfa (section 3), although
patients had only received agalsidase alfa for =12—15 months at
the time of analysis.

Agalsidase alfa was generally well tolerated in patients with
Fabry disease, with infusion reactions being the most com-
monly occurring adverse event (section 4). Infusion reactions
are usually of mild to moderate severity and decrease in fre-
quency with ongoing agalsidase alfa therapy.l'l A slowing of the
infusion rate or temporary interruption of the infusion may be
required to manage infusion reactions; however, treatment
withdrawal is rarely needed.l'! The use of premedication (e.g.
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antihistamines, corticosteroids) may also help manage such
reactions.!]

Infusion reactions often coincide with seroconversion and
the development of IgG antibodies.[') Formation of IgG anti-
bodies has been reported with both agalsidase alfa and agalsi-
dase beta administration.’” Although comparisons across
studies should be made with caution, the incidence of IgG anti-
body formation appears higher in patients receiving agalsidase
beta than in those receiving agalsidase alfa.l’%7! IgE antibodies
have also been reported in a small proportion of agalsidase beta
recipients, with no reports to date of IgE antibody formation in
agalsidase alfa recipients.’% It should be noted that antibody
formation is most commonly reported in men. IgG antibody
formation has occasionally been reported in women receiving
agalsidase beta, with no reports of IgG antibodies in women
receiving agalsidase alfa to date.’® IgG antibodies to agalsi-
dase alfa or agalsidase beta were cross reactive in vitro.l’?

Although antibodies formed against agalsidase alfa or
agalsidase beta have been shown to have neutralizing effects
in vitro, their clinical importance is more difficult to assess.!”®
While men with persistently positive IgG antibodies following
agalsidase alfa treatment exhibited increased urine sediment
Gb3 levels, the presence or absence of persistently positive [gG
antibodies did not appear to correlate with eGFR changes in
individual patients (section 4.1). Different assays are currently
used to measure antibody formation in patients receiving
agalsidase alfa and agalsidase beta. The Fabry Disease Anti-
body Standardization Initiative is working on standardizing the
assay used to measure anti-drug antibodies in patients receiving
these enzyme replacement therapies.”?) The CFDI also intends
to compare antibody formation in agalsidase alfa recipients
with that in agalsidase beta recipients.3!]

Data are limited regarding the use of agalsidase alfa during
pregnancy, although no adverse effects on the mother or child
have been reported to date.[8:74-76]

The agalsidase alfa administration schedule (i.e. an intra-
venous infusion every other week) can pose a significant treatment
burden, which may be reduced by administration in a home set-
ting.!'! Home administration was shown to be a feasible and safe
option in a long-term extension study in which 22 patients re-
ceived a total of 1528 agalsidase alfa infusions (42—73 infusions per
patient) in a home setting.[?2 Patients were eligible for treatment at
home after they had received open-label agalsidase alfa for 1 year
in a hospital setting. None of the patients experienced new-onset
infusion reactions after switching to treatment at home.[??

There are certain limitations regarding the data supporting
the use of agalsidase alfa (and agalsidase beta) in the treatment
of Fabry disease. For example, randomized trials are of small
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size, and the placebo-controlled agalsidase alfa trials did not
include a control arm beyond 6 months.[?? Although data are
available from larger numbers of ‘real world’ patients included
in disease registries such as FOS, the observational nature of
these studies represents a limitation. In addition, much of the
data pertaining to agalsidase alfa therapy relates to surrogate
endpoints (e.g. left ventricular mass, eGFR). Data are currently
lacking regarding the ability of agalsidase alfa to reduce the
incidence of clinical events (e.g. cardiac events, stroke, and the
need for dialysis and transplantation). One of the primary ob-
jectives of the CFDI is to examine the ability of enzyme re-
placement therapy to prevent clinical events (see section 3);3!]
results are awaited with interest.

The addition of substrate reduction therapy to enzyme re-
placement therapy may further improve the outcome of
patients with Fabry disease.l””] Substrate reduction therapies
inhibit glucosylceramide synthase, which catalyzes the first step
in the synthesis of glycosphingolipids, and have shown poten-
tial in mouse models of Fabry disease,l’”-7® particularly when
used in combination with enzyme replacement therapy.[’”)

In conclusion, intravenous agalsidase alfa 0.2 mg/kg every
other week is effective and generally well tolerated in the
treatment of Fabry disease. In randomized, double-blind, pla-
cebo-controlled, 6-month trials, agalsidase alfa showed bene-
ficial effects on left ventricular mass and neuropathic pain,
which were maintained in longer-term extension studies. The
significant decline in eGFR seen after 48 months’ agalsidase
alfa treatment was mainly driven by a marked decline in GFR
seen in patients with stage 3 chronic kidney disease (although
the progression of decline appeared slower than that seen in
historic controls); renal function appeared stable in patients
with stage 1 .or 2 chronic kidney disease. In general, there were
no significant differences in outcome between patients with
Fabry disease receiving agalsidase alfa and those receiving
agalsidase beta. No safety concerns were raised following the
switch from agalsidase beta to agalsidase alfa in switch studies,
and disease stability was generally maintained. Agalsidase alfa
also demonstrated beneficial effects, including in women and
pediatric patients, in noncomparative studies and in FOS.
Thus, agalsidase alfa is an effective and well tolerated treatment
option for use in patients with Fabry disease.
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