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Velaglucerase alfa is a glucocerebrosidase produced by gene activation technology in a human
fibroblast cell line (HT-1080), and is indicated as an enzyme replacement therapy (ERT) for the
treatment of Gaucher disease type 1 (GD1). This multicenter, open-label, 12-month study
examined the safety and efficacy of velaglucerase alfa in patients with GD1 previously receiving
imiglucerase. Eligible patients, ≥2 years old and clinically stable on imiglucerase therapy, were
switched to velaglucerase alfa at a dose equal to their prior imiglucerase dose. Infusion durations
were 1 hour every other week. Forty patients received velaglucerase alfa (18 male, 22 female; four
previously splenectomized; age range 9–71 years). Velaglucerase alfa was generally well tolerated
with most adverse events (AEs) of mild or moderate severity. The three most frequently reported
AEs were headache (12 of 40 patients), arthralgia (nine of 40 patients), and nasopharyngitis (eight
of 40 patients). No patients developed antibodies to velaglucerase alfa. There was one serious AE
considered treatment-related: a Grade 2 anaphylactoid reaction within 30 minutes of the first
infusion. The patient withdrew; this was the only AE-related withdrawal. Hemoglobin
concentrations, platelet counts, and spleen and liver volumes remained stable through 12 months.
In conclusion, adult and pediatric patients with GD1, previously treated with imiglucerase,
successfully transitioned to velaglucerase alfa, which was generally well tolerated and
demonstrated efficacy over 12-months’ treatment consistent with that observed in the
velaglucerase alfa Phase 3 clinical trial program.

Keywords
red cells; anemia-clinical; enzyme disorders; type 1 Gaucher disease; velaglucerase alfa;
imiglucerase

Introduction
Gaucher disease type 1 (GD1) is an autosomal recessive disorder, in which defective
function of the lysosomal enzyme acid β-glucosidase (EC 4.2.1.45, GCase) leads to
progressive accumulation of glucosylceramide within the macrophages of various tissues
and organs (typically liver, spleen, and bone marrow). As a consequence, clinical signs of
hepatosplenomegaly, anemia, thrombocytopenia, and skeletal involvement develop [1]. For
the past 15 years, the standard of care for patients with symptomatic GD1 disease has been
enzyme replacement therapy (ERT) with the recombinant GCase, imiglucerase (Cerezyme®,
Genzyme Corporation, Cambridge, MA, USA), a human GCase with a point mutation
compared to the native sequence that is secreted from overexpression in transduced Chinese
hamster ovary (CHO) cells [2].

Velaglucerase alfa (VPRIV®, Shire Human Genetic Therapies, Inc. [Shire HGT], Lexington,
MA, USA) is a replacement enzyme produced by gene activation in a human fibroblast cell
line (HT-1080). This approach leads to overexpression of the endogenous GCase-encoding
gene, GBA1, and hence, a GCase that has the same amino acid sequence as that of wild-type
human GCase [3]. Velaglucerase alfa was approved in 2010 by the US Food and Drug
Administration (FDA) and the European Medicines Agency (EMA) for long-term ERT for
treatment of pediatric and adult patients with GD1.

The safety and efficacy of velaglucerase alfa in GD1 patients naïve to ERT has been studied
in three separate Phase 3 clinical trials (www.clinicaltrials.gov identifiers, NCT00430625,
NCT00553631, NCT00391625) [4]. Here, the results of switching GD1 patients from
imiglucerase to velaglucerase alfa infusions are presented, to identify its continuing efficacy
and safety in a population previously treated with imiglucerase.
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Methods
Overview and ethics

This study, registered as NCT00478647 (www.clinicaltrials.gov), was conducted between
July 2007 and June 2009 at 15 centers in Israel, Poland, Spain, the UK, and the USA. The
study was sponsored by Shire HGT. Access to the primary clinical trial data was available to
all authors. The study was conducted in compliance with the principles of the Declaration of
Helsinki, local country regulations, and the International Conference on Harmonization
Good Clinical Practice E6 guidelines. The independent ethics committee or internal review
board at each study institution approved the protocol. The participants or their parent(s) or
legal guardian(s) provided written informed consent or assent in minors before commencing
any procedures.

Participants
Eligible participants were males or females at age ≥2 years with diagnosed GD1 (deficient
GCase activity in leukocytes with additional genotype analysis), who had received
uninterrupted treatment with imiglucerase for a minimum of 30 consecutive months prior to
commencing the study. The previous imiglucerase dose had to be between ~15 and 60 U/kg
every other week (based on recorded values for the patient’s weight), and the same dose was
used for infusions in the 6 months before enrollment.

The main exclusion criteria were: 1) both hemoglobin concentration ≤10 g/dL and platelet
count ≤80 × 109/L as assessed by the site’s local laboratory; 2) unstable hemoglobin
concentration (exceeding a range of ±1 g/dL of the screening value) or platelet count
(exceeding ±20% of the screening value) during the 6 months before screening as assessed
by the site’s local laboratory; 3) diagnosed with (or were suspected of having) type 2 or 3
GD; 4) sensitized to imiglucerase as evidenced by an anaphylactic reaction; 5) on
intermittent treatment with imiglucerase or had received miglustat in the 6 months prior to
study entry; or 6) diagnosed with radiologically-confirmed active, clinically significant
splenic infarction or worsening bone necrosis in the 12 months prior to screening. Other
exclusion criteria included treatment with any investigational drug or device within 30 days
prior to study entry; positive test for HIV, hepatitis B or C; non–GD-related anemia at
screening; or any significant comorbidity that could affect study data.

Pregnant or lactating women were excluded. Women of child-bearing potential and men
were required to use a medically acceptable method of contraception throughout study
participation, and men were to report pregnancy of a partner.

Trial design
This 12-month, multicenter, Phase 2/3, open-label study was designed to evaluate the safety
of intravenous velaglucerase alfa in patients with GD1 previously treated with imiglucerase.
In a screening phase, patients who provided written informed consent were evaluated for
study eligibility by analysis of hemoglobin concentration and platelet count by the site’s
local laboratory. Patients who met eligibility criteria had baseline safety and efficacy
evaluations within 14 days of the screening visit. Eligible participants were assigned to
receive open-label velaglucerase alfa at a dose equal to that of their previously prescribed
imiglucerase dose. The protocol specified that velaglucerase alfa was to be administered as a
continuous 60-minute intravenous infusion, irrespective of the previous infusion time used
for imiglucerase, and was given every other week for 51 weeks for a total of 26 infusions.
There was no wash-out period, and patients received their first dose of velaglucerase alfa
14–30 days after their last imiglucerase dose.
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The first three infusions for each patient were administered at the clinical site, after which
patients who had not experienced a drug-related serious adverse event (AE) or an infusion-
related AE were eligible to receive subsequent infusions at home by qualified medical
personnel, per the discretion and direction of the investigator.

Patients were monitored throughout the treatment period for changes in clinical parameters
and the investigators had the option of increasing the patient’s dose by 15 U/kg if a
clinically significant deterioration occurred in two or more of the following four criteria over
two consecutive evaluations: 1) a decrease from baseline in hemoglobin concentration of >1
g/dL; 2) a decrease from baseline in platelet count of >20%; 3) an increase in liver volume
as indicated by organ palpation and confirmed to be >15% relative to baseline as measured
by magnetic resonance imaging (MRI); or 4) an increase in spleen volume as indicated by
organ palpation and confirmed to be >15% relative to baseline as measured by MRI. If the
clinical parameters did not return to baseline values within 3 months, the investigator had
the option of increasing the dose by additional increments of 15 U/kg. Since the study
design did not allow a dose greater than 60 U/kg, no dose increase was offered to patients
already receiving 60 U/kg. If the patient’s disease failed to respond at a maximum dose of
60 U/kg, the patient could be withdrawn, based on the investigator’s clinical judgment.

Patients who completed this study could elect to enroll in a subsequent long-term open-label
clinical trial, with continuous velaglucerase alfa treatment across the two studies. Patients
who did not elect to enroll in the long-term extension, or who did not complete the study,
were monitored for a further 30 days after their final infusion for AEs.

Safety assessments
Safety was evaluated every other week (from first infusion through 30 days after the last
infusion) through assessment of AEs and measurement of vital signs. Treatment-emergent
AEs, defined as AEs that occurred on or after the time of the first infusion, were coded using
the MedDRA coding dictionary version 9.0 and summarized by system organ class and
preferred term. Other safety assessments included physical examination and
electrocardiogram at baseline and Weeks 13, 25, 37, and 51, and clinical laboratory
assessments (safety hematology, coagulation, serum chemistry, and urinalysis) at baseline
and Weeks 13, 25, 37, 51, and 53.

Shire HGT’s Bioanalytics department assessed serum anti-imiglucerase antibodies at
baseline, and anti-velaglucerase alfa antibodies at baseline and Weeks 7, 13, 19, 25, 31, 37,
45, and 51. Samples were screened for the presence of anti-drug antibodies using an
electrochemiluminescence assay; samples screened positive were further analyzed using an
enzymatic activity neutralizing antibody assay. These methods were described previously by
Séllos-Moura et al [5].

Efficacy
Blood samples were collected to determine hemoglobin concentration and platelet counts
(screening, baseline, Weeks 7, 13, 19, 25, 31, 37, 45, 51, and 53) at a centralized laboratory.
Plasma chitotriosidase activity and CC chemokine ligand 18 (CCL18) levels (baseline,
Weeks 13, 25, 37, 51, and 53) were analyzed by J.M.F.G. Aerts (Academic Medical Center,
Amsterdam, The Netherlands), using the method of Aguilera et al [6,7] and a modification
of the method of Boot et al [8], respectively. CCL18 was assessed by a solid-phase, two-site
time-resolved fluoroimmunometric assay (DELFIA) using a mouse anti-human CCL18
monoclonal capture antibody and biotinylated goat anti-human CCL18 polyclonal detection
antibody [8].
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Abdominal MRIs for quantification of liver and spleen volumes were performed at the trial
sites at baseline, Week 25, and Week 51. Images were collected and sent to a single
independent reviewer at Biomedical Systems (St Louis, MO, USA) who remained blinded to
the study dose and the order in which the images were taken.

Statistical analysis
The sample size of 40 patients was selected to comply with an FDA recommendation and
was not based on statistical considerations.

Data were analyzed using SAS® software (version 9.1) by the Biometrics department at
Shire HGT. The primary objective was to evaluate the safety of every other week dosing of
velaglucerase alfa in patients with GD1 who were previously treated with imiglucerase. The
number and proportion of patients experiencing treatment-emergent AEs were tabulated
overall and by dose group. Dose groups were determined by taking an average across all
infusions for a particular patient to account for minor dosing interval variance. Dose groups
consisted of 15 U/kg (≤22.5 U/kg), 30 U/kg (>22.5 U/kg but ≤37.5 U/kg), 45 U/kg (>37.5
U/kg but ≤52.5 U/kg), and 60 U/kg (>52.5 U/kg) velaglucerase alfa. No formal statistical
tests were performed on safety results.

The four secondary efficacy endpoints were the absolute change from baseline to 12 months
in hemoglobin concentration and the percentage change from baseline to 12 months in
platelet count, and spleen and liver volumes normalized by body weight. The pre-specified
hypotheses were that the mean changes from baseline (that is, at the end of imiglucerase
treatment) to 12 months remained within the pre-specified clinically significant cutoffs:
within 1 g/dL for hemoglobin concentration, within 20% for platelet count, and within 15%
for spleen and liver volumes. A two-sided 90% confidence interval (CI) for the change from
baseline for each parameter was used to test the pre-specified hypotheses. If the two-sided
90% CI fell within the corresponding pre-specified clinically meaningful range, the
parameter was considered no different from baseline to the end of 12 months of
velaglucerase alfa exposure.

All analyses were performed on an intent-to-treat (ITT) basis, defined as all patients who
received at least one full or partial velaglucerase alfa infusion. For hemoglobin
concentrations and platelet counts, baseline was defined as the average of the screening and
baseline values. If only one of these values was available, it was used as baseline. Where
values were missing for the four secondary efficacy endpoints, a pre-specified imputation
strategy was applied. After applying last observation carried forward for post-baseline
measurements, if data were still missing (including at baseline), the median value in the
corresponding age group (2–17 years; ≥18 years) was used. Sensitivity analyses were
performed on each of the four secondary efficacy endpoints excluding patients with either a
missing baseline or Month 12 value.

Data were summarized separately at 3-month follow-up time points. Mean within-patient
absolute changes and within-patient percentage changes from baseline were presented for
hemoglobin concentrations and platelet counts, and mean within-patient percentage changes
were presented for plasma biomarkers and organ volumes normalized to body weight.
Corresponding 90% CI were provided to assist interpretation.

The evaluations of changes from baseline to Month 12 in plasma chitotriosidase activity and
CCL18 levels were tertiary objectives and were considered exploratory. Patients deficient in
chitotriosidase were excluded from the analyses of chitotriosidase activity.
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Results
Patient characteristics and disposition

Of the 41 participants enrolled in the study, 40 (98%) received at least one full or partial
dose of study drug and were included in the ITT analysis, and 38 patients (93%) completed
the study (on-line supporting information Fig. A). One participant withdrew from the study
prior to receiving study drug and two participants discontinued: one because of an
anaphylactoid reaction during the first infusion with velaglucerase alfa (patient number 33);
and one at Week 31 for personal reasons (patient number 14). All 38 patients who
completed the study have enrolled in the study extension phase (not reported here).

The summary of patient characteristics at baseline is shown in Table I, with individual
patient data in Table A of the on-line supporting information. Approximately a quarter of the
patients were younger than 18 years. The median period of prior imiglucerase use was 67
months; a protocol exception was allowed for one patient (number 31), enabling him to
participate after having had only 22 consecutive months of previous treatment with
imiglucerase. Although all patients had stable hemoglobin concentration and platelet counts,
not all patients were at normal levels at baseline; eight patients, for example, had platelet
counts <100 × 109/L.

The patients were well distributed across the range of prior imiglucerase doses: 14 patients
received imiglucerase at a dose ≤22.5 U/kg, 12 patients received imiglucerase at a dose
>22.5 to ≤37.5 U/kg, seven patients received a dose >37.5 to ≤52.5 U/kg, and seven patients
received a dose >52.5 U/kg. The velaglucerase alfa doses received are shown in Table A of
the on-line supporting information. No analysis of patient characteristics among the four
dose groups was performed, although the patients previously receiving the highest
imiglucerase doses appeared to be younger than other patients. No dose adjustments were
made during the study, and no patient was withdrawn because the investigator wished to
increase the dose above 60 U/kg.

No patients were administered pre-infusion medication during the course of the study,
although one patient was administered a pre-infusion medication (dexchlorpheniramine
maleate) while on imiglucerase before her participation in this study.

During the study, 25 of 40 eligible patients (63%) received home infusions at least once, 10
patients (71%) in the 15 U/kg group, six (50%) in the 30 U/kg group, five (71%) in the 45
U/kg group, and four (57%) in the 60 U/kg group.

Safety
Velaglucerase alfa was generally well tolerated, with most AEs of mild (14 of 40 patients)
or moderate (15 of 40 patients) severity (Table II). The three most frequently reported AEs
were headache (12 of 40 patients), arthralgia (nine of 40 patients), and nasopharyngitis
(eight of 40 patients). Seven severe AEs were reported in five patients, none of which were
deemed related to velaglucerase alfa. There were no life-threatening AEs.

Five serious AEs were reported in four patients. One patient (patient number 33)
experienced a Grade 2 anaphylactoid reaction beginning approximately 30 minutes after the
start of her first infusion of velaglucerase alfa, deemed probably related to velaglucerase
alfa. The patient had not received pre-infusion medication while on imiglucerase, and was
negative for anti-imiglucerase antibodies. The patient had no known food or drug allergies,
and tested negative for anti-imiglucerase and anti-velaglucerase alfa antibodies prior to
administration of study drug. During the infusion, the patient reported itching, and
erythematous hives and swelling on the left side of the neck and cheek area were observed.
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The infusion was stopped as per the protocol, and normal saline was infused. The patient
then complained of an unusual swelling or closing sensation in her throat, along with chills,
stomach discomfort, and feeling anxious. Diphenhydramine and hydrocortisone were
administered, and the itching, redness, and throat discomfort resolved after approximately 1
hour; however, the patient’s left cheek remained swollen in the submandibular area. The
patient was instructed by the supervising physician to take diphenhydramine and to return to
the center the next day for follow-up. Diphenhydramine was electively discontinued by the
patient, who recovered without sequelae. The patient was tested for anti-velaglucerase alfa
antibodies prior to, 24 hours after, and approximately 2 weeks after receiving velaglucerase
alfa, and tested negative for anti-velaglucerase alfa antibodies at all time-points. The AE led
to study discontinuation; no other patients discontinued due to an AE.

The other reported serious AEs were swelling of the face and urticaria (patient number 19),
arthralgia, and allergic reaction to alteplase, all of which were considered unrelated to study
drug, and resolved without sequelae, with the patients continuing in the study and their
doses of velaglucerase alfa unchanged.

Immunogenicity
Since the patients had previously been treated with imiglucerase, baseline samples from all
patients were tested for the presence of anti-imiglucerase antibodies. Among 41 patients
enrolled in the study, 38 baseline samples tested negative for anti-imiglucerase antibodies
and three baseline samples tested positive. Using calibration curves generated using a mouse
monoclonal antibody that binds to imiglucerase and velaglucerase alfa with similar
affinities, the anti-imiglucerase antibody concentrations in these three baseline samples were
determined to be 191,100 ng/mL IgG for patient number 16, 363 ng/mL IgG for patient
number 25, and 5860 ng/mL IgG for patient number 35. These baseline samples were also
tested for the presence of antibodies that can bind velaglucerase alfa. As expected, all the
samples that tested negative for imiglucerase also tested negative for velaglucerase alfa.
Among the three baseline samples that tested positive for imiglucerase, one sample (patient
number 25) tested negative for velaglucerase alfa and two samples tested positive, with
antibody concentrations determined to be 48 ng/mL and 28 ng/mL, for patient 16 and patient
35, respectively.

After the start of the velaglucerase alfa dosing, samples collected from Weeks 7, 13, 19, 25,
31, 37, 45, and 51 were tested for the presence of anti-velaglucerase alfa antibodies.
Samples from all patients who tested negative at baseline continued to test negative through
the duration of the study. Samples from patient number 16 tested positive, with low antibody
concentrations (60 ng/mL on average across all time points), similar to that at baseline. This
was interpreted as residual anti-imiglucerase antibodies that had weak cross reactivity to
velaglucerase alfa, since the concentration was similar before and after dosing with
velaglucerase alfa, and the concentrations were much lower than that of anti-imiglucerase
antibodies (191,100 ng/mL). Samples from patient number 35 tested positive in five out of
eight time point samples, with low and decreasing antibody concentrations (15 ng/mL on
average among the five samples that tested positive), and became negative toward the end of
the study. Again, this was interpreted as residue anti-imiglucerase antibodies that had weak
cross reactivity to velaglucerase alfa, which decreased through the duration of the study and
finally became negative.

Clinical parameters
Clinical parameters (hemoglobin concentrations, platelet counts, and spleen and liver
volumes) were sustained through 12-months of velaglucerase alfa treatment, as
demonstrated by pre-specified efficacy criteria for clinically significant change. Individual
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patient data are displayed in Table A of the on-line supporting information. For hemoglobin
concentrations, the mean change from baseline was −0.1 g/dL (90% CI −0.3, 0.1), which
was within the pre-defined efficacy criterion of ±1 g/dL (Fig. 1). For platelet counts, the
mean percentage change from baseline was +7.0%, (90% CI 0.5, 13.5), and was within the
predefined efficacy criterion of ±20% (Fig. 1). For the 36 patients with intact spleens, the
mean percentage change from baseline in spleen volume was −5.6% (90% CI −10.8, −0.4),
and was within the pre-defined efficacy criterion of ±15% (Fig. 1). For liver volume, the
mean percentage change from baseline was 0.0%, (90% CI −2.6, 2.6), and was within the
pre-defined efficacy criterion of ±15% (Fig. 1). For each parameter, similar results were
seen across the four dose groups (data not shown). Sensitivity analyses excluding patients
with missing values showed no difference in the results (data not shown).

Both plasma biomarkers (chitotriosidase activity and CCL18 levels) were at least stable with
a potential trend toward reduction over the 12-month treatment period (Fig. 1).

Discussion
Velaglucerase alfa has been previously shown to be generally well tolerated in patients with
GD1 who were naïve to ERT [4]. In comparison with treatment-naïve patients, transitioning
patients between therapeutic proteins raises additional theoretical concerns regarding safety;
hence this clinical trial was undertaken to rigorously assess the safety of switching from
imiglucerase to velaglucerase alfa infusions. The results demonstrate that patients can be
safely transitioned to intravenous velaglucerase alfa from imiglucerase at the same number
of units (15–60 U/kg) every other week.

Because all patients had received imiglucerase infusions regularly for at least 22 months,
they may represent a selected group able to tolerate ERT. This is difficult to assess, as the
study design did not capture AEs the patients experienced while on imiglucerase before
enrollment in the trial; however, published clinical trial data indicate that ERT with
imiglucerase has been generally well tolerated [9–11]. In addition, the AE profile of
velaglucerase alfa was similar to imiglucerase [12,13].

An important aspect of safety with all therapeutic proteins, including imiglucerase, is the
development of immune responses. Development of anti-GCase antibodies (primarily non-
neutralizing IgG antibodies) has been reported in ~15% of patients receiving long-term
imiglucerase, ~50% of whom reported symptoms of hypersensitivity [14]. To date, long-
term experience (>48 months) with velaglucerase alfa is available for only 10 adult patients
enrolled in a Phase 1/2 extension study, none of whom developed an antibody response to
velaglucerase alfa, and thus general conclusions about hypersensitivity rates cannot be
accurately assessed until data are available for more patients [4].

In the current 12-month trial, which enrolled patients who had previously received
imiglucerase, no patients developed de novo antibodies to velaglucerase alfa. Among the 40
patients dosed with velaglucerase alfa, 37 patients tested negative for the presence of anti-
velaglucerase alfa antibodies at all sampling time points throughout the study. For one of the
three patients whose baseline samples contained anti-imiglucerase antibodies, all time point
samples also tested negative for the presence of anti-velaglucerase alfa antibodies. These
data suggest the imiglucerase epitopes recognized by anti-drug antibodies developed in this
patient appeared to be unique to imiglucerase. For the remaining two of the three patients
whose baseline samples contained anti-imiglucerase antibodies, some of the time points
samples tested positive for anti-velaglucerase alfa antibodies, though with much lower
apparent concentrations (based on calibration curves) than for anti-imiglucerase. Since the
apparent anti-velaglucerase alfa concentrations in these two patients were either similar
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before and after the dosing with velaglucerase alfa started, or gradually declined, we believe
these were residual anti-imiglucerase antibodies that cross reacted to velaglucerase alfa. It
would appear that the antibody affinities to these potentially shared epitopes were not
similar, since using highly sensitive, equivalent methods to assay anti-velaglucerase alfa and
anti-imiglucerase antibodies, the apparent antibody concentration for anti-imiglucerase and
for anti-velaglucerase alfa were very different (for patient number 16, 191,100 ng/mL for
anti-imiglucerase and 48 ng/mL for anti-velaglucerase alfa; and for patient number 35, 5860
ng/mL for anti-imiglucerase and 28 ng/mL for anti-velaglucerase alfa). As specified in the
protocol, after baseline, the presence of anti-imiglucerase antibodies was not tested for and it
is unknown whether the three patients that tested positive for anti-imiglucerase at baseline
continued to be positive for anti-imiglucerase during the remaining period of time. Although
long-term data are not available for imiglucerase, immunosurveillance in patients receiving
long-term alglucerase (placenta-purified glucocerebrosidase with modified mannose
residues) suggests that it would be unusual for a patient to be persistently IgG positive at
high titer, since most antibody-positive patients have been reported to become tolerant by 24
months of continuous therapy [15]. Negligible cross-reactivity was unexpected for a
polyclonal IgG mixture, given the similar (but not identical) sequences of the proteins [16].
Further research into possible differences in immunogenicity between the two enzymes
could provide interesting insights into the differences that underlie these immunologic
reactions, but it should be noted that seroconversion is rarely associated with disease
recrudescence and only then with directly inactivating antibodies [17,18].

During the 12-month velaglucerase alfa study period, all patients maintained stable
hemoglobin concentrations and platelet counts and stable key outcome measures of disease,
with no requirements for increases in velaglucerase alfa dose. Each clinical efficacy
parameter evaluated (hemoglobin concentration, platelet count, and spleen and liver
volumes) showed no clinically or statistically significant differences on average between the
start of the trial (that is, at the end of imiglucerase therapy) and after 12 months of
velaglucerase alfa therapy. Given that patients were stable at baseline, improvement in
clinical outcomes would not be predicted within 12 months, and the study was neither
designed nor powered to detect improvements in clinical outcomes. Nevertheless, the
tertiary outcomes of Gaucher-related biomarkers, platelet counts and spleen volume,
suggested trends toward further improvement.

Review of the baseline clinical characteristics highlights that although patients were stable
on treatment, some had not achieved recommended therapeutic targets for Gaucher disease
[19]. It could be speculated that some patients enrolled in the current trial were a selected
group of “poor responders” to imiglucerase therapy, since patients achieving treatment goals
and not experiencing intolerable AEs with imiglucerase may have little motivation to enroll
in clinical trials. However, it is known that only a minority of patients with GD1 receiving
long-term imiglucerase therapy achieve all therapeutic targets [20], and the broad range of
patients enrolled in this multicenter trial was generally representative of typical patients with
GD1, supporting the generalizability of the current results.

The need for treatment options for patients with GD became evident during the global
imiglucerase shortage in 2009–2010 [21], and which has continued into 2012. In 2009
velaglucerase alfa provided an alternative to imiglucerase. In the USA, patients received
velaglucerase alfa via a specifically designed treatment protocol [22], which may provide
further clinical trial data on the safety of transitioning from imiglucerase to velaglucerase
alfa. In addition, recent guidance issued by the European Working Group on Gaucher
Disease concluded that, where applicable, administration of alternative treatments such as
velaglucerase alfa should continue in patients who have made a successful switch from
imiglucerase [23], and potential real-world analyses of the long-term effects of switching
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would provide further information for clinicians considering velaglucerase alfa as a
therapeutic option.

Conclusions
The results of this 12-month, multicenter trial demonstrate that adult and pediatric patients
with GD1 can be safely transitioned from intravenous imiglucerase to the same number of
units of velaglucerase alfa, while sustaining clinical parameters. In addition, velaglucerase
alfa showed a favorable adverse event profile among enzyme replacement therapies, and no
patients developed antibodies to velaglucerase alfa.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Change in hematological parameters, organ volume, and biomarkers relative to baseline
during 12 months’ treatment with velaglucerase alfa. Mean change from baseline (90% CI)
through 12 months’ treatment with velaglucerase alfa for hemoglobin concentrations
(indicated as absolute change; A) and platelet counts (indicated as percentage change; B).
Mean percentage change from baseline (90% CI) through 12 months’ treatment with
velaglucerase alfa for spleen volume (C) and liver volume (D). Mean percentage change
from baseline (90% CI) through 12 months’ treatment with velaglucerase alfa for
chitotriosidase activity (E) and CCL18 levels (F). One patient deficient in chitotriosidase
was excluded from the analysis of chitotriosidase activity.
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TABLE I

Patient Characteristics at Baseline

ITT population (n = 40)

Age, years, median (range) 37 (9–71); 22.5% <18

Gender, n (%) 18 (45) male/22 (55) female

Clinical parameters, median (range)

 Hemoglobin concentration, g/dL 13.8 (10.4–16.5)

 Platelet count, × 109/L 162 (29–399)

 Spleen volume, MNa 2.5 (1.0–16.0)

 Liver volume, MNb 0.8 (0.6–1.6)

Biomarkers, median (range)

 Chitotriosidase activity, nmol/mL/h (n = 39)c,d

  Wild-type (n = 26) 3072 (404–30,785)

  Heterozygotes (n = 13) 2651 (54–6929)

 CCL18 level, ng/mL 325 (49–1582)

Prior imiglucerase use, months, median (range) 67.0 (22.0–191.5)

Anti-imiglucerase antibody-positive prior to receiving velaglucerase alfa, n (%) 3 (8)

ITT, intent-to-treat; MN, multiples of normal.

a
In 36 patients with spleen intact; four patients had undergone a splenectomy prior to enrollment. A normal spleen volume is 0.2% of body weight.

b
A normal liver volume is 2.5% of body weight.

c
One patient had two copies of the 24 bp duplication and was therefore deficient in chitotriosidase activity.

d
Subjects heterozygous for the chitotriosidase gene typically have lower levels of chitotriosidase activity than subjects with the wild-type

genotype; thus data for these subgroups are given separately.
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