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Abstract
Background and Objective  Fabry disease, an X-linked lysosomal storage disorder characterized by absent or reduced alpha-
galactosidase activity, is a lifelong disease that impairs patients’ quality of life. Patients with Fabry disease have a consider-
ably shortened lifespan, with mortality being mainly due to renal failure, cardiovascular disease, or cerebrovascular disease. 
Enzyme replacement therapy with agalsidase alfa has been shown to attenuate the renal, cardiovascular, and neuropathic 
disease progression associated with Fabry disease. The objective of this study was to investigate the safety of a new animal 
component-free version of agalsidase alfa.
Methods  A phase III/IV, open-label, single-arm, multicenter safety study was conducted in Canadian patients with Fabry 
disease between August 2011 and September 2017 as a regulatory requirement to assess the safety of agalsidase alfa pro-
duced using an animal component-free bioreactor process. Eligible patients had a documented diagnosis of Fabry disease 
and satisfied current Canadian guidelines for receiving enzyme replacement therapy for Fabry disease. Following treatment 
with animal component-free bioreactor-processed agalsidase alfa, treatment-emergent adverse events were monitored, and 
post hoc analyses of infusion-related reactions by antidrug antibody and neutralizing antibody statuses were conducted. The 
data were analyzed using descriptive statistics.
Results  A total of 167 patients (mean [standard deviation] age, 48.9 [14.8] years), including six pediatric patients (< 18 years 
of age), received at least one full or partial infusion of agalsidase alfa animal component-free. Fewer than 5% of treatment-
emergent adverse events (212/4446) observed in 40 patients were reported as infusion-related reactions. Antidrug antibody 
and neutralizing antibody status did not affect the proportion of patients with infusion-related reactions. No clinically sig-
nificant changes in vital signs were observed in patients over the course of the study.
Conclusions  Long-term treatment with bioreactor-produced agalsidase alfa animal component-free did not reveal new safety 
signals in this population of Canadian patients with Fabry disease. The treatment-emergent adverse event profile was con-
sistent with the clinical manifestations of the disease and the known safety profile of roller bottle-produced agalsidase alfa.
Clinical Trial Registration  ClinicalTrials.gov identifier NCT01298141.
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Key Points 

Agalsidase alfa was initially produced using a roller 
bottle process, but a switch to an animal component-free 
bioreactor process was needed.

We studied the safety of agalsidase alfa animal com-
ponent-free in Canadian patients with Fabry disease 
and found that long-term treatment with agalsidase alfa 
animal component-free had acceptable safety and toler-
ability.

Antidrug antibody and neutralizing antibody status did 
not affect the proportion of patients with infusion-related 
reactions.

1  Introduction

Fabry disease is a rare, X-linked glycosphingolipid storage 
disorder caused by the deficiency of the enzyme alpha-galac-
tosidase A (α-gal) due to mutations in a single gene, GLA, 
located on the X chromosome Xq22.1 (OMIM 300644) [1]. 
Reduced or absent α-gal activity leads to the accumulation 
of globotriaosylceramide and other glycosphingolipids, 
within the lysosomes of various cell types throughout the 
body, resulting in renal, cardiovascular, and cerebrovascular 
complications [1]. A severe reduction (under 5%) in α-gal 
function causes the classical phenotype of Fabry disease 
and triggers the early onset of symptoms including clus-
tered angiokeratoma, cornea verticillata, acroparesthesia, 
and hypohidrosis or hyperhidrosis [1]. Additionally, patients 
with the classic variant may have cardiac involvement, e.g., 
left ventricular hypertrophy, cardiomyopathy, or arrhythmia, 
stroke or transient ischemic attack, and renal involvement, 
with albuminuria at a young age and progressive nephropa-
thy in adulthood [2, 3]. Higher residual α-gal activity is typi-
cally seen in female heterozygotes; male patients with higher 
residual α-gal activity usually have the non-classical (late-
onset) form of the disease with major involvement of a only 
single organ system (heart or kidney) and a more variable 
disease course [4]. Although there is no ethnic predisposi-
tion associated with the disease, there are geographic areas 
with higher prevalence. For example, in Canada, a large kin-
dred of patients with Fabry disease has arisen in Nova Scotia 
dating to a common ancestor [5, 6].

Fabry disease is a lifelong disorder with a variable but 
progressive course [7] that impairs patients’ quality of life 
[8, 9] and may culminate in premature death [10] due to 
renal failure, cardiovascular disease, or stroke. Prior to 

developments in supportive care for renal function, such 
as the use of angiotensin-converting enzyme inhibitors and 
angiotensin II receptor blockers, deaths among patients 
with Fabry disease were mainly attributed to complications 
of renal failure (31% of cases) [11]. After such significant 
improvements were made in renal care, the leading cause of 
death in patients with Fabry disease became cardiac disease 
(38% of cases) [11]. Enzyme replacement therapy (ERT) 
with agalsidase alfa and others may attenuate renal, cardio-
vascular, and neuropathic disease progression characteristics 
of Fabry disease [12–15].

In Canada [16, 17], there are currently two approved 
forms of recombinant α-gal: agalsidase alfa (produced in 
human cell lines) [18] and agalsidase beta (produced in Chi-
nese hamster ovary cells) [19]. The approved agalsidase alfa 
product was initially produced using a roller bottle (RB) pro-
cess, which involved using bovine serum and animal-derived 
proteins [20]. Following a switch to an animal component-
free (AF) bioreactor process aimed at improving operational 
efficiency and enhancing the robustness of the manufactur-
ing approach [20], supplies of agalsidase alfa produced using 
the RB process became depleted. There were no changes to 
the agalsidase alfa drug product formulation, manufactur-
ing site, or container closure; however, the new production 
protocol enabled a continuous supply of bioreactor-produced 
agalsidase alfa AF until its safety could be confirmed and 
it became commercially available. The primary objective 
of this study was to observe the safety of agalsidase alfa 
produced using an adapted cell line in suspension and an AF 
bioreactor process in Canadian patients with Fabry disease.

2 � Patients and Methods

2.1 � Study Design

This open-label, single-arm, multicenter safety study was 
performed between August 2011 and September 2017 in 
Canada as a regulatory requirement and was conducted 
according to the International Conference on Harmoniza-
tion of Good Clinical Practice guidelines and the principles 
of the Declaration of Helsinki (ClinicalTrials.gov identifier 
NCT01298141). All patients (or their legal guardians/par-
ents) provided written informed content before enrolling in 
the study.

2.2 � Patients

Eligible patients had a documented diagnosis of Fabry dis-
ease with evidence of cardiac, neurologic, and renal com-
plications, or uncontrolled neuropathic pain or gastrointes-
tinal symptoms from the disease thereby satisfying current 
Canadian guidelines for receiving ERT for Fabry disease 
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[21]. The study population consisted of patients who had 
participated in the Canadian Fabry Disease Initiative (CFDI) 
study (ClinicalTrials.gov identifier NCT 00455104) and 
were receiving agalsidase alfa AF. Patients were maintained 
on the dose they were receiving at the time of enrollment in 
the CFDI study. The standard agalsidase alfa AF dose was 
defined as 0.2 mg/kg, administered by intravenous (IV) infu-
sion over 40 (± 10) min every other week (± 5 days). As part 
of the regulatory approval conditions for agalsidase alfa in 
Canada, patients who had shown kidney or cardiac disease 
progression while receiving the standard every-other-week 
dose of agalsidase alfa were administered a higher once-
weekly dose of 0.2 mg/kg, administered by IV infusion over 
≥ 40 (± 10) min once weekly (± 2 days). Patients were 
enrolled over the course of the CFDI study, and there was 
wide variation in the duration of the follow-up period, which 
reflected the date of diagnosis of Fabry disease, the time 
taken to meet criteria for ERT, and the date at which consent 
was given for treatment. Patients who completed the present 
study continued to receive agalsidase alfa AF until it was 
approved for commercial use.

2.3 � Safety Assessments

Safety was assessed by monitoring adverse events (AEs), 
serious AEs (SAEs), treatment-emergent AEs (TEAEs), 
vital signs, blood tests, and anti-agalsidase alfa antibodies. 
Adverse events were reported for the duration of the study 
period. Adverse events were coded using Medical Dic-
tionary for Regulatory Activities (Version 13.1). The total 
number of TEAEs, defined as those occurring within 30 
days of the last dose, were reported by system organ class. 
Adverse event monitoring and assessment of vital signs were 
assessed at each dosing visit.

Anti-drug antibodies (ADAs) to agalsidase alfa were 
detected by immunoglobulin G (IgG) enzyme-linked immu-
nosorbent assay or electrochemiluminescence [22, 23], and 
in vitro neutralizing anti-drug antibodies (NAbs) were meas-
ured by an enzyme inhibition assay [22, 23]. Centralized 
laboratories were employed for antibody testing and labora-
tory tests at annual or biannual visits. Samples confirmed 
positive for ADAs were further characterized for NAbs. 
Patients with persisting NAbs were defined as those with a 
positive antibody titer at the time of testing and at a previ-
ous sampling. Patients with transient NAbs were defined as 
those with a negative antibody titer at the time of testing but 
a positive result at the previous sampling. Efficacy of ERT 
with agalsidase alfa was not assessed in this study.

Post hoc analyses of infusion-related reactions (IRRs) by 
antibody status were performed. A reaction was categorized 
as being related to an infusion if it began either during the 
infusion or within 12 h after the start of the infusion and was 

judged by the investigator as possibly or probably related to 
agalsidase alfa.

2.4 � Statistical Analysis

Continuous data collected prior to the administration of 
agalsidase alfa AF and at subsequent visits were summa-
rized using descriptive statistics. No formal statistical tests 
were conducted.

3 � Results

3.1 � Patient Characteristics at Baseline

A total of 171 patients enrolled in the study, and 167 (162 
taking agalsidase alfa AF every other week and five tak-
ing agalsidase alfa AF once weekly) received at least one 
full or partial infusion of agalsidase alfa AF and were 
included in the analyses as the study population (Fig. 1). 
Of the 167 patients, 140 (83.8%) completed the study and 
27 (16.2%) discontinued prematurely. Reasons for discon-
tinuation included death (n = 6; 3.6%), consent withdrawal 
(n = 6; 3.6%), termination of study by the investigator (n 
= 5; 3.0%), AEs (n = 3; 1.8%), refusal of study procedures 
(n = 1; 0.6%), lost to follow-up (n = 1; 0.6%), and other 
(n = 5; 3.0%). Because only five patients received once-
weekly agalsidase alfa AF, there was insufficient power to 
detect differences between dose groups, and study findings 
are described for the overall study population rather than by 
enzyme dose group.

Study patients, six of whom were pediatric patients 
(< 18 years of age), had a mean (standard deviation [SD]) 
age of 48.9 (14.8) years. The proportion of male patients 
was 54.5% (Table 1). At baseline, 45.5% of patients had 
received agalsidase alfa RB only, 1.2% had received agalsi-
dase beta only, 27.5% had received a combination of previ-
ous treatments or unknown, and 25.7% were ERT naïve. In 
the overall study population, the mean (SD) duration of prior 
treatment with agalsidase alfa (RB and/or AF) and agalsi-
dase beta was 49.1 (37.2) months and 65.7 (28.2) months, 
respectively. The mean (SD) duration of treatment with agal-
sidase alfa AF was 57.2 (21.7) months.

3.2 � Infusion Completion

Most infusions were complete rather than partial infusions. 
The mean (SD) number of infusions initiated and completed 
were identical at 116.0 (50.3), with the mean (SD) duration 
of the infusions being 47.4 (15.2) min. Eight partial infu-
sions were recorded in seven patients (4.2% prevalence). In 
four of these patients, the partial infusions were attributed 
to the occurrence of AEs, which included non-radiating 
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heaviness in the left upper chest, skin flushing, coughing, 
and frontal headache (all reported by one patient), short-
ness of breath (one patient), and other unspecified AEs (two 
patients). Additional reasons for receiving partial infu-
sions included refusal of reinsertion of the IV infusion (one 
patient) and medication vials outside the acceptable tem-
perature range (one patient). No reasons for receiving partial 
infusions were specified for one patient.

3.3 � Analysis of AEs

3.3.1 � TEAEs

A total of 163 (97.6%) patients in the overall safety popula-
tion experienced 4446 TEAEs, 11 patients (6.6%) reported 
TEAEs that were mild in severity, 60 patients (35.9%) 
reported TEAEs that were moderate in severity, and 92 
patients (55.1%) reported severe TEAEs. The most com-
mon severe TEAEs that occurred in more than two patients 
were headache (n = 10; 6.0%); nausea and neuralgia (n = 9; 
5.4% each); abdominal pain, angina pectoris, diarrhea, 
dyspnea, and chronic renal failure (n = 7; 4.2% each); and 
stroke and fatigue (n = 6; 3.6% each) (Fig. 2A). A total of 
74 patients (44.3%) had 284 serious TEAEs (Table 2). The 
most common serious TEAEs that occurred in more than 
two patients were stroke and chronic renal failure (n = 8; 

4.8% each); cellulitis, myocardial infarction, pneumonia, 
acute renal failure, and ventricular tachycardia (n = 7; 4.2% 
each); and angina pectoris (n = 6; 3.6%; Fig. 2B). Over-
all, 412 TEAEs in 79 patients were considered related to 
the study drug (Table 2). There were 25 study drug-related 
TEAEs classified as severe in 13 (7.8%) patients, the most 
frequent of which were related to pain (14 patients), gastro-
intestinal symptoms (seven patients), and cardiac symptoms 
(four patients: chest pain [two patients] and palpitations [two 
patients]). Three patients (1.8%) had 32 serious TEAEs that 
were considered related to agalsidase alfa AF, most of which 
were gastrointestinal disorders (11 events in two patients), 
nervous system disorders (six events in one patient), res-
piratory disorders (five events in one patient), or skin and 
subcutaneous disorders (five events in two patients). None of 
the ten life-threatening TEAEs that occurred in six patients 
was considered related to agalsidase alfa AF (Table 2).

Seven (4.2%) patients discontinued the study after expe-
riencing TEAEs of stroke (n = 2), congestive heart failure 
(n = 1), myocardial infarction (n = 1), abdominal pain 
(n = 1), adenoviral pneumonia (n = 1), and hip fracture 
(n = 1). The discontinuation of the study because of abdomi-
nal pain was assessed as being possibly related to agalsidase 
alfa AF. Following treatment, seven TEAE-related deaths 
occurred, including one death after study discontinua-
tion due to stroke; none of these was considered related 

Fig. 1   Study design. AF animal 
component-free, EOW every 
other week
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to treatment. Deaths in three patients were due to TEAEs 
of coronary artery disease, Fabry disease complications, 
and myocardial infarction, and occurred within 30 days of 
receiving the last dose of agalsidase alfa AF. Four patients 
died more than 30 days after the last dose of drug, owing 
to separate events of stroke, intracranial hemorrhage, septic 
shock, and sepsis.

3.3.2 � Infusion‑Related AEs

Among the 79 patients (47.3% of 167 patients) experiencing 
drug-related TEAEs in the study population, 54 (32.3% of 
167 patients) reported TEAEs considered possibly related 
to the agalsidase alfa AF infusion (Fig. 2C). The most fre-
quent TEAEs (occurring in more than two patients) in the 
study population reported as probably related to study drug 
were flushing (n = 5; 3.0%), cardiac disorders (n = 3; 1.8%), 

neuralgia (n = 3; 1.8%), burning sensation (n = 3; 1.8%), 
and hyperhidrosis (n = 3; 1.8%).

Of the total 4446 TEAEs, 212 observed in 40 patients 
(24.0%) were reported as IRRs, corresponding to an IRR 
prevalence of 4.8% (Table 2). Overall, the most frequently 
reported IRRs were flushing (n = 7; 4.2%), headache (n = 6; 
3.6%), chills and dyspnea (n = 5; 3.0% each), hyperhidrosis 
(n = 4; 2.4%), and burning sensation, malaise, nausea, and 
generalized pruritus (n = 3; 1.8% each) (Fig. 2D). Most IRRs 
were mild (n = 21 patients; 12.6%) or moderate (n = 16 
patients; 9.6%); three patients (1.8%) reported severe IRRs. 
Of the 32 drug-related treatment-emergent serious AEs, 19 
were considered IRRs, and 15 of these were reported in a 
single patient. There were no clinically significant changes 
in vital signs in the overall safety population.

3.4 � Analysis of Agalsidase Alfa AF Immunogenicity

3.4.1 � ADA and NAb Assessment

Among the 167 patients in the study population, at least one 
positive ADA result was reported for 42 (25.1%) patients 
at any time during the study period; of these, 12 (7.2%) 
patients tested positive at baseline, including four patients 
who had previously received agalsidase alfa RB. There were 
no apparent trends in ADA results with exposure over the 
treatment period, and no difference in the occurrence of 
IRRs as TEAEs between patients with or without ADAs. 
Samples positive for the presence of ADAs were evaluated 
further for the presence of NAbs: 27 (16.2%) patients who 
were ADA positive during the study also had at least one 
NAb-positive result. Only two of the 27 patients positive 
for NAbs were female: one was positive at baseline, whereas 
the other, a known Fabry disease homozygote, was positive 
at her last study visit (at week 233). Of the 12 patients who 
were positive for ADAs at baseline, nine also tested positive 
for NAbs at baseline. Of 23 patients who were positive for 
ADAs at week 129, 14 tested positive for NAbs; of three 
patients who tested positive for ADAs at week 285, two 
tested positive for NAbs. Interpreting trends of changing 
ADA or NAb titers over time was not possible owing to the 
large amount of missing data (Fig. 3).

Of the 42 patients with at least one positive ADA result, 
29 (69.0%) had persisting ADAs, 16 (38.1%) had persist-
ing NAbs, and five (11.9%) had transient NAbs. Nine 
(21.4%) patients were negative for NAbs at all times of 
testing. Eleven (26.2%) patients were tested for NAbs only 
at a single time point. Of the 29 patients with persisting 
ADAs, ten had received other ERT treatment (both agal-
sidase alfa [RB or AF] and agalsidase beta; both agalsi-
dase alfa RB and agalsidase alfa AF; or unknown ERT 
status) prior to the study, 15 had been previously treated 
with agalsidase alfa RB, and four were naïve to ERT. Of 

Table 1   Demographic and baseline characteristics

AF animal free, ERT enzyme replacement therapy, RB roller bottle, 
SD standard deviation
a This group included patients who had previously received agalsidase 
alfa (RB or AF) and agalsidase beta, those who had received agalsi-
dase alfa RB and agalsidase alfa AF, and those whose ERT status was 
unknown

Characteristic Total
(n = 167)

Age, mean (SD), years 48.9 (14.8)
Patients <18 years of age, n (%) 6 (3.6)
Male sex, n (%) 91 (54.5)
Weight, mean (SD), kg 74.9 (15.1)
Time since diagnosis, mean (SD), years 11.0 (10.2)
Previous ERT status, n (%)
 Agalsidase alfa RB 76 (45.5)
 Othera 46 (27.5)
 Treatment naïve 43 (25.7)
 Agalsidase beta 2 (1.2)

Exposure to agalsidase alfa AF, days
 Mean (SD) 1601.2 (606.3)
 Median (range) 1896.0 (1.0–2167.0)

Medical history (body system), >50% 
patients, n (%)

 Heart 162 (87.0)
 Eyes, ears, nose, and throat 157 (94.0)
 Neurological 149 (89.2)
 Skin 140 (83.8)
 Genitourinary 137 (82.0)
 Abdominal 131 (78.4)
 Musculoskeletal 131 (78.4)
 Chest and lungs 122 (73.1)
 Head, neck, and thyroid 103 (61.7)
 Other organ systems 147 (88.0)
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16 patients with persisting NAbs, nine had been previ-
ously treated with agalsidase alfa RB, five had received 
other ERT treatment, and two were naïve to treatment. 
The proportion of patients with persisting ADAs and NAbs 
by ERT status are shown in Fig. 4. One patient who was 

naïve to treatment before the start of the study had a tran-
sient positive immunoglobulin E (IgE) result at week 103, 
although no ADAs or NAbs were detected during the same 
visit. This patient did not report any IRRs and experienced 
one treatment-emergent serious AE of osteonecrosis.

Fig. 2   Most common [i.e., reported in more than two patients] (A) 
severe treatment-emergent adverse events (TEAEs), (B) serious 
TEAEs, (C) possibly related TEAEs, and (D) infusion-related reac-

tion (IRRs) for the study population (n  =  167). Medical Dictionary 
for Regulatory Activities Preferred Terms
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3.4.2 � IRRs by ADA/NAb Status

Antidrug antibody and NAb status did not affect the pro-
portion of patients with drug-related AEs or IRRs. Of 79 
patients with drug-related AEs, 18 (22.8%) had ADAs and 
nine (11.4%) had NAbs. Ten of 42 (23.8%) patients with 
ADAs and 30 of 123 (24.4%) patients without ADAs had 
IRRs (Fig. 5A, B). Similarly, seven of 27 (25.9%) patients 
with NAbs and 33 of 138 (23.9%) patients without NAbs 
had IRRs (Fig. 5C, D). Of seven patients receiving agalsi-
dase alfa AF who died, only one (14.3%) was positive for 
both ADAs and NAbs at baseline and at all study visits; 
this patient’s death was reported as being due to a TEAE of 
coronary artery disease occurring within 30 days of the last 
agalsidase alfa AF dose.

4 � Discussion

To ensure an uninterrupted supply of agalsidase alfa for 
Canadian patients with Fabry disease, the upstream produc-
tion process for agalsidase alfa was switched from an RB 
process to an AF bioreactor process. The safety of agalsi-
dase alfa RB has been demonstrated in several clinical trials 
[24–26] and with over 18 years of post-marketing experience 
[2, 27–29]. This study aimed to confirm the safety profile of 
agalsidase alfa AF in the context of the well-characterized 
historical safety profile of agalsidase alfa RB.

Findings from this study revealed that the prevalence and 
type of TEAEs reported with agalsidase alfa AF were con-
sistent with those reported with agalsidase alfa RB. In this 
study, the most commonly reported serious TEAEs were 
stroke, chronic renal failure, cellulitis, myocardial infarction, 

pneumonia, acute renal failure, ventricular tachycardia, and 
angina pectoris, in line with findings from previous stud-
ies using agalsidase alfa RB [18, 25, 30–32]. The major-
ity of occurrences of these TEAEs were considered to be 
unrelated to agalsidase alfa AF. In previous studies [25, 31, 
33], 0.0–6.6% of serious TEAEs were considered related to 
agalsidase alfa RB, compared with 6.4% of serious TEAEs 
related to agalsidase alfa AF in the present study. Similarly, 
24.0% of patients reported IRRs in this study, at the higher 
end of the range reported in prior clinical trials of agalsidase 
alfa RB (12.6–25.0% of adult patients) and were mostly mild 
or moderate in severity [18, 25, 33, 34].

Overall, 25.1% of patients in the present study tested posi-
tive for IgG ADAs, and IgE was transiently detected in a sin-
gle female patient, who experienced one treatment-emergent 
serious AE of osteonecrosis and did not report any IRRs. 
This is higher than reported in previous studies, where anti-
agalsidase alfa IgG antibodies were detected in 6.6–20.0% of 
patients [25, 29, 31, 34] and no anti-agalsidase alfa IgE anti-
bodies were reported [29, 31]. However, the mean duration 
of exposure in this long-term study, at 4.4 years, was longer 
than in most studies (two 0.5-year studies, one 1-year study, 
and one long-term phase IV study with a mean follow-up 
of 3.5 years) [25, 29, 31]. Furthermore, not all ADAs pos-
sess neutralizing activity [35], and no clear pattern between 
ADAs and IRRs could be established, therefore conclusions 
relating to potential clinical impact cannot be drawn.

Although this study population consisted mainly of 
adults, six pediatric patients were also included. Cana-
dian guidelines for the initiation of ERT for patients with 
Fabry disease are applicable to all patients with the condi-
tion, regardless of age [21]. The safety profile for pediatric 
patients who received agalsidase alfa has been shown previ-
ously to be similar to that observed for adults [36]. Moreo-
ver, an earlier 55-week phase II study of agalsidase alfa AF 
in 14 children aged ≥ 7 years with Fabry disease showed that 
this treatment was well tolerated [37]. In the present study, 
definitive conclusions relating to the induction of ERT in 
children could not be made owing to the small number of 
patients.

There were a number of limitations to this study, for 
example, the inclusion of patients receiving agalsidase alfa 
AF either once weekly or every other week. Patients receiv-
ing the once-weekly regimen were included in the study to 
reflect real-world variations in dose as well as continued 
evaluation of patients included in earlier studies with agal-
sidase alfa; however, the low number of patients receiving 
once-weekly agalsidase alfa AF precluded separate analysis. 
Although this study confirms that agalsidase alfa AF admin-
istered every other week is well tolerated in patients with 
Fabry disease, it was not possible to confirm if the weekly 
0.2-mg/kg regimen would change the safety profile of the 
drug relative to the approved 0.2-mg/kg every-other-week 

Table 2   Treatment-emergent adverse events (TEAEs)

Percentages are based on the number of patients in the safety set for 
each treatment group

Parameter Total
(n = 167)

Patients, n (%) TEAEs, n

Any TEAE 163 (97.6) 4446
Any severe TEAE 92 (55.1) 348
Any serious TEAE 74 (44.3) 284
Any serious life-threatening TEAE 6 (3.6) 10
TEAE leading to treatment discontinu-

ation
7 (4.2) 7

TEAE leading to death 3 (1.8) 3
Any study drug-related TEAE 79 (47.3) 412
Any study drug-related severe TEAE 13 (7.8) 25
Any study drug-related serious TEAE 3 (1.8) 32
Any infusion-related TEAE 40 (24.0) 212
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regimen. Previous studies have indicated comparable effi-
cacy with once-weekly and every-other-week treatment 
regimens [25], clinical outcomes data were not collected 
during this study thus no correlation could be explored 
between clinical outcomes and ERT dosing, or likewise, 
between clinical outcomes and ADAs, NAbs, or TEAEs. 

Furthermore, owing to a large amount of missing ADA and 
NAb data over time in the study population, trends over time 
in these two parameters could not be sufficiently interpreted. 
Last, as only two patients in the study switched from agalsi-
dase beta to agalsidase alfa AF, it was not possible to com-
pare patients receiving different forms of ERT.

Fig. 3   Proportion of patients with positive or negative antidrug antibody (ADA) status (A) and neutralizing antibody (Nab) status (B) over time. 
Baseline was defined as the time at which data were collected prior to the first administration of the study drug
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5 � Conclusions

Long-term treatment with bioreactor-produced agalsidase 
alfa AF was generally well tolerated and did not reveal any 
new safety signals in this population of Canadian adults 
and children with Fabry disease above the already-known 
safety profile of agalsidase alfa RB. The TEAE profile was 
consistent with the clinical manifestations of the disease, 

with few patients discontinuing treatment because of 
TEAEs. Antidrug antibody and neutralizing antibody sta-
tus did not affect the proportion of patients with infusion-
related reactions. Although IgE ADAs were detected in 
one patient, there were no associated IRRs. Overall, this 
study confirms that the safety profile of agalsidase alfa AF 
is similar to that previously reported with agalsidase alfa 
RB in patients with Fabry disease.

Fig. 4   Persisting antidrug antibody [ADAs] (n = 29) and neutralizing 
antibodies [Nabs] (n = 16) by previous enzyme replacement therapy 
status. For patients with more than one positive or negative result 
for ADA/NAb, patients with persisting ADAs/NAbs were defined as 
those with a positive antibody titer at the time of testing and at the 

previous sampling. Other treatment included agalsidase alfa (roller 
bottle [RB] or animal component-free) and agalsidase beta, those 
who had received agalsidase alfa RB and agalsidase alfa animal com-
ponent-free, and those whose enzyme replacement therapy status was 
unknown
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