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1 | INTRODUCTION

Abstract

Eliglustat is a first-line oral therapy for adults with Gaucher disease type 1 (GD1) and poor, inter-
mediate or extensive CYP2Dé6-metabolizer phenotypes (>90% of patients). We report the final
results of a Phase 2 trial and extension (NCT00358150) in previously untreated adult GD1
patients who had splenomegaly with thrombocytopenia and/or anemia and received 50 or
100 mg eliglustat tartrate (equivalent to 42 or 84 mg eliglustat) twice daily for 8 years. In total,
19 of 26 patients completed the trial. After 8 years of eliglustat, mean spleen and liver volumes
decreased by 69% and 34%, respectively. Mean hemoglobin concentration and platelet count
increased by 2.2 g/dL and 113%, respectively. All patients met at least 3 of 4 therapeutic goals
established for patients on long-term enzyme replacement therapy. Mean final values for
patients with severe splenomegaly (n = 6), moderate-to-severe anemia (n = 6), or severe throm-
bocytopenia (n = 8) were similar to patients with milder disease at baseline and within long-term
therapeutic goal thresholds. Biomarker median percent changes from baseline were -91% for
chitotriosidase, -87% for CCL18, -92% for glucosylsphingosine, and -80% for plasma glucosyl-
ceramide. Mean lumbar spine T-score increased by 0.96, moving from the osteopenic to the
normal range. Mean quality-of-life scores, mostly below normal at baseline, moved into ranges
seen in healthy adults. Eliglustat was well-tolerated; 98% of adverse events were mild or moder-
ate and 94% were considered unrelated to treatment. Clinically meaningful improvements in all
parameters continued or were maintained over 8 years, with the largest margins of improve-
ment seen in the most severely affected patients.

Gaucher disease, inherited mutations in the acid p-glucosidase gene
(OMIM 606463) result in deficient activity of the enzyme acid

Eliglustat (Cerdelga, Sanofi Genzyme) is an oral substrate reduction
therapy approved in many countries worldwide, including the United
States, Europe, and Japan, as a first-line therapy for adults with
Gaucher disease type 1 (GD1) who have poor, intermediate, or exten-

sive CYP2Dé-metabolizer phenotypes (>90% of patients’?). In

B-glucosidase (glucocerebrosidase) and pathogenic accumulation of its
substrates, primarily glucosylceramide, in the spleen, liver, bone mar-
row, and occasionally the lungs.>* If untreated, substrate accumula-
tion leads to hepatosplenomegaly, thrombocytopenia, anemia, skeletal

disease, chronic bone pain, and growth failure (in children).® Eliglustat
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works by partially inhibiting glucosylceramide synthase to reduce syn-
thesis of its major substrate, glucosylceramide, thereby restoring bal-
ance between substrate production and degradation.

The safety, efficacy, and tolerability of eliglustat therapy have
been demonstrated in Phase 3 trials of previously untreated GD1
patients, as well as patients previously treated with enzyme replace-
ment therapy (ERT) infusions, the historical standard of care. In the
ENGAGE randomized, double-blind, placebo-controlled trial, eliglustat
therapy improved hematologic, visceral, and skeletal disease parame-
ters relative to placebo in treatment-naive patients after 9 months,”
and these improvements continued with up to 4.5 years of eliglustat
therapy in the open-label trial extension.®” In the ENCORE trial of
GD1 patients whose disease had been stable after a mean of 10 years
on ERT, eliglustat was noninferior to imiglucerase ERT,® and the
majority of patients maintained stable hematologic, visceral, and skel-
etal disease parameters for up to 4 years of eliglustat therapy.’

As Gaucher disease requires lifelong therapy, long-term safety
and efficacy of therapies are of paramount importance. We report the
final 8-year outcomes of previously untreated adults with GD1 who
completed the open-label, Phase 2 trial of eliglustat (NCT00358150,
Sanofi Genzyme). These data represent the longest eliglustat therapy
experience to date. They build on the 1-year outcomes, in which the
primary endpoint of improvement in at least 2 of the 3 main efficacy
parameters (spleen volume, hemoglobin level, and platelet count) was
met,'° as well as the 2- and 4-year data showing sustained improve-
ments in hematologic parameters, organ volumes, disease-related bio-

markers, and measures of bone health.**"13

2 | METHODS

The full methodology, inclusion and exclusion criteria, and 1-year pri-
mary endpoint analysis of this Phase 2 trial were published previ-
ously.X® In summary, adult GD1 patients who had splenomegaly with
thrombocytopenia and/or anemia were enrolled between June 2006
and October 2007 and received 50 or 100 mg eliglustat tartrate
(equivalent to 42 or 84 mg eliglustat) twice daily, dosed according to
plasma trough levels. The primary endpoint was improvement from
baseline after 1 year of eliglustat therapy in at least 2 of the 3 main
efficacy parameters (spleen volume, hemoglobin level, and platelet
count) that met inclusion criteria for abnormal at baseline. Following
the 1-year primary analysis period, patients who entered the trial
extension period had quarterly visits. Measurements of long-term effi-
cacy parameters were assessed every 3 months (hemoglobin and
platelets), 6 months (spleen volume, liver volume, Gaucher disease
assessments for mobility, bone crisis, and bone pain), or annually (dis-
ease-related biomarkers, quality of life, and spine and femur bone
mineral density) until the trial ended on December 30, 2015 or the
patient withdrew from the trial. Blood samples for pharmacokinetic
testing were obtained at 3, 9, 12, 15, 18, 21, and 24 months, and
annually thereafter.

For this long-term analysis, efficacy endpoints included changes
from baseline to 8 years in spleen and liver volumes, hemoglobin and
platelet levels, disease-related biomarkers, skeletal disease markers,

quality-of-life indices, and Gaucher Disease Severity Scoring System

(DS3). Eight-year values were defined as the value measured closest
to 8 years during follow-up, with a window of +6 months (ie,
7.5-8.5 years). Spleen and liver volumes were measured in multiples
of normal (MN) and derived from volumetric magnetic resonance
imaging (MRI) or spiral computed tomography (CT) and reviewed by a
central MRI/CT laboratory. Hemoglobin concentrations, platelet
counts, and levels of the disease-related blood biomarkers glucosyl-
ceramide, glucosylsphingosine, chitotriosidase, and chemokine (C-C
motif ) ligand 18 (CCL18), were analyzed at central laboratories. Skele-
tal disease was assessed based on lumbar and femur bone mineral
density (g/cm?), T-scores, and Z-scores using dual-energy X-ray
absorptiometry (DXA) and MRI. Quality-of-life indices included the
8 individual domain components from the Short Form-36 Health Sur-
vey (SF-36),* the Fatigue Severity Scale,® and the validated Gaucher
DS3.14%7 |n addition, we evaluated the achievement at 8 years of
therapeutic goals established for patients on long-term ERT: spleen
volume <8 MN or 250% decrease from baseline; liver volume <1.5
MN or 230% decrease from baseline; hemoglobin 211.0 g/dL for
women and 212.0 g/dL for men; and platelet count 2120 x 107/L or
double the baseline value for patients with platelet count <60 x 10%/L
at baseline.'®

Long-term safety was assessed through continuous monitoring of
adverse events during the 8-year follow-up period. Adverse events
and serious adverse events are summarized and categorized based on
severity and relatedness to eliglustat therapy.

Baseline demographic and clinical characteristics are summarized
for all patients (n = 26) and separately for patients who completed the
trial (n = 19) as counts with proportions for categorical characteristics
and means with standard deviations (SD) for continuous characteris-
tics (medians, 25th and 75th percentiles for biomarkers). Changes in
each parameter over time are expressed as mean values with either
SDs or standard error of the mean (SEM). Baseline and 8-year values
for spleen volume, liver volume, hemoglobin, and platelet count are
also analyzed in subgroups according to baseline disease severity,
defined as: Splenomegaly: mild/moderate (spleen volume <15 MN) vs
volume >15 MN);

volume <1.25 MN) vs moderate/severe (liver volume 21.25 MN);

severe (spleen Hepatomegaly: mild (liver

Anemia: none/mild (hemoglobin 211 to <12 g/dL males; 210 to <11
g/dL females) vs moderate/severe (hemoglobin 29 to <11 g/dL males;
29 to <10 g/dL females); Thrombocytopenia: none/mild/moderate
(platelet count 260 x 10%/L) vs severe (platelet count <60 x 10%/L).

3 | RESULTS

31 |

Of 26 GD1 patients enrolled and treated with eliglustat in this trial,

Patients

22 completed the 1-year primary analysis and 20 entered the trial
extension. Median time on eliglustat therapy for all patients was
8.5 years (range 1 day to 9.3 years). One patient was withdrawn after
2 years on eliglustat and the remaining 19 patients completed the trial
after 7.5-9.3 years on treatment, depending on the date that each
patient enrolled. Among these 19 patients, 4 received final twice-daily

doses of 50 mg, 14 received 100 mg, and 1 received 150 mg. In total
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TABLE1 Baseline demographics and clinical characteristics

All patients (n = 26)

Sex, n (%)
Male 10 (38)
Female 16 (62)
Ethnicity, n (%)
Caucasian, Ashkenazi Jewish 7(27)
Caucasian, non-Jewish 16 (62)
Hispanic 3(11)

Age at start of eliglustat (years)

Age at diagnosis (years)

34 + 13 (19, 60)
24 + 15 (6, 59)

BEWwWiLeEy1=

Patients who completed the trial (n = 19)

9 (47)
10 (53)

3(16)

14 (74)

2(11)

34 + 12 (19, 56)
24 + 14 (6, 52)

Hemoglobin (g/dL)
Platelet count (x107/L)
Spleen volume (MN)

Liver volume (MN)

11.1 £1.7 (8.1, 14.6)
66.4 £+ 20.1 (39.0, 105.59)
20.0 + 12.8 (8.2, 59.79)
1.8 £0.6 (0.8, 3.9)

11.3 £1.5(8.8, 14.6)
68.7 +21.2 (39.0, 105.5)
16.8 + 9.5(8.2,49.2)
1.7 £0.5(0.81, 2.47)

Chitotriosidase (normalized),>< (nmol/hr/mL)
n=24
Chemokine ligand 18 (CCL18), (ng/mL)
n=24
Plasma glucosylceramide (ug/mL)"
n=25
Glucosylsphingosine (ng/mL)"
n=24

Total Gaucher DS3 score

8543 (2081, 23 759)

3385 (1070, 6563)

12.0(5.9,21.7)

597 (146, 1570)

5.0+ 22(14,9.0

8084 (3924, 23 759)
n=17

3560 (1280, 6563)
n=18

12.15(5.9, 21.7)
n=18

587 (146, 1570)
n=17

4.9 +24(1.4,9.0)

Abbreviations: DS3, Disease Severity Scoring System; MN, multiples of normal.
Unless otherwise noted, continuous characteristics are presented as mean values + standard deviations (minimum, maximum) or median (minimum, maxi-

mum) and categorical characteristics as n (%).

2 Exceptions were granted for some patients with baseline platelet counts and spleen volumes outside the range established for inclusion criteria.
b Excludes 2 patients with absent chitotriosidase (CHIT) activity due to a homozygous null mutation in the CHIT1 gene.
¢ Normal ranges: chitotriosidase: <15-181 nmol/h/mL, chemokine ligand 18: 17-246 ng/mL, glucosylceramide: <2.0-6.6 pg/mL, glucosylsphingosine:

<5 ng/mL.

7 of the 26 enrolled patients prematurely discontinued the trial: 3 due
to adverse events, 1 of which was considered related to treatment;
3 due to pregnancy (2 during the first year, 1 after completion of the
primary analysis period), and 1 for administrative reasons (patient was
not able to continue in the trial under an amended protocol since the
study site had not yet approved the amendment extending the trial
beyond 2 years). As shown in Table 1, baseline demographic and clini-
cal characteristics were similar for the 26 patients who entered the
trial and the 19 patients who completed 8 years of eliglustat therapy.
All but one patient had an extensive CYP2D6 metabolizer phenotype;
the remaining patient (a trial completer) had a poor metabolizer

phenotype.

3.2 | Long-term efficacy

Improvements in spleen volume, liver volume, hemoglobin concentra-
tion, and platelet count, from baseline to 1 and 2 years of treatment
continued or were maintained during 8 years of eliglustat therapy.
Mean and individual patient values for each parameter are shown in
Figure 1. After 8 years of eliglustat, mean (& SD) spleen and liver vol-
umes decreased by 69% (from 16.8 & 9.5 to 4.9 & 3.2 MN) and 34%
(from 1.7 £ 0.5 to 1.1 £ 0.3 MN), respectively. Hemoglobin concen-
tration and platelet count increased by 2.2 + 1.7 g/dL (from 11.3 +
1.5to 13.5 + 1.2 g/dL) and 113% (from 68.7 4 21.2 to 135.3 & 56.6

x 10%/L), respectively. All patients achieved at least 3 of the 4 long-
term therapeutic goals established for patients on ERT.® Overall,
100% of patients met the spleen volume goal, 95% met the liver vol-
ume goal, 95% met the hemoglobin goal, and 63% met the platelet
goal (Supporting Information Figure SA). All 19 trial patients showed
clinically significant improvements, with larger margins of improve-
ment seen in patients with the most severe baseline disease
(Supporting Information Figure SB). Mean final values achieved for
patients with severe baseline splenomegaly, moderate to severe hepa-
tomegaly, moderate to severe baseline anemia, or severe baseline
thrombocytopenia were similar to those in patients with milder dis-
ease at baseline (Figure 2) and were within long-term therapeutic goal
thresholds. Mean spleen volume for patients with severe baseline
splenomegaly (n = 6) decreased by 80% (from 26.8 to 5.7 MN) and by
63% (from 12.2 to 4.5 MN) for patients with mild or moderate base-
line splenomegaly (n = 13). Mean liver volumes for patients with mod-
erate to severe baseline hepatomegaly (n = 15) decreased by 37%
(from 1.81 to 1.12 MN) and by 22% (from 1.08 to 0.85 MN) for
patients with absent or mild baseline hepatomegaly (n = 4). Mean
hemoglobin values increased by 3.5 g/dL (from 9.6 to 13.1 g/dL)
among patients with moderate to severe baseline anemia (n = 7) and
by 1.4 g/dL (from 12.3 to 13.7 g/dL) in patients with absent or mild
baseline anemia (n = 12). Mean platelet counts increased by 164%
(from 50 to 128 x 10%/L) for patients with severe baseline
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FIGURE1 Changes from baseline in spleen volume, liver volume, hemoglobin concentration, and platelet count during 8 years of eliglustat

therapy

thrombocytopenia (n = 8) and by 75% (from 83 to 140 x 10°/L) for
patients with absent, mild, or moderate baseline thrombocytopenia
(n=11).

As shown in Figure 3A, mean lumbar spine T-scores increased
during the first 3-4 years of eliglustat therapy and these improve-
ments were maintained or continued through 8 years. In patients
who completed 8 years of eliglustat therapy and had measurements

at baseline and Year 8, mean (£SD) total lumbar spine bone mineral

density increased by 0.12 + 0.15 g/cm? (13%), mean Z-score
increased by 0.89 (from —1.17 £+ 0.97 to —0.29 + 1.09) and mean
T-score by 0.96 (from —1.55 + 1.05 to —0.59 + 1.29), moving from
the osteopenic to the normal range. Mean (+SD) femur bone min-
eral density was in the normal range at baseline and increased by
0.03 + 0.10 g/cmz, mean Z-score increased by 0.24 (from 0.40 +
0.55 to 0.64 + 0.69) and mean T-score by 0.21 (from 0.13 + 0.69
to 0.33 £ 0.91). After 8 years of eliglustat therapy, most patients
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showed improvements in lumbar spine (Figure 3B) and femur
(Figure 3C) T-scores. Patients with normal lumbar spine T-scores at
baseline remained in the normal range, and lumbar spine T-scores
remained normal or improved in 16 of 19 patients (84%). Two
patients had persistent osteopenia, one of which was a postmeno-
pausal woman; another postmenopausal woman had persistent
osteoporosis. A third postmenopausal woman had a T-score in the
osteoporosis range at baseline, which improved to the osteopenic
range. All patients with normal femur T-scores at baseline remained
in the normal range after 8 years; among the 5 patients with femur

T-scores in the osteopenia range at baseline, all improved and

2 were in the normal range after 8 years of eliglustat therapy. There
were no new fractures, osteonecroses, lytic lesions, or bone infarc-
tions during 8 years of eliglustat therapy (with the exception of a
possible new infarct reported in 1 patient at 4 years, which subse-
quently resolved'?), and existing lesions remained stable. There
were no clinically significant changes in bone pain. At baseline,
3 patients reported bone pain, all very mild or mild; at 8 years,
1 patient reported very mild bone pain. There were no bone crises
in any patient for the duration of the trial.

Mean quality-of-life and disease severity measures improved

over the first 3-4 years of eliglustat therapy with sustained values
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shading, respectively.

for the remainder of the trial with minor fluctuations (data not
shown). All 8 individual SF-36 domain scores (6 of which were
abnormal at baseline) were normalized relative to 1998 US nor-
mative values'* after 8 years (Supporting Information Table SA).
Among the 16 patients with baseline and 8-year values, the mean
(£SD) Fatigue Severity Score (1 = least severe, 7 = most severe)
had decreased by 24% from 444 + 1.79 to 3.28 + 1.62 at
8 years. Among the 16 patients with baseline and 8-year values,
the mean (£SD) total Gaucher DS3 Score (0 = best, 19 = worst)
decreased by 40% from the moderate range (4.71 £ 2.62) to the
borderline-to-mild range (2.83 + 1.81). Individual patient Gaucher
DS3 scores at baseline and 8 years are shown in Supporting

Information Figure SB.

33 |

The primary storage lipids (glucosylceramide and glucosylsphingosine)
and established biomarkers (chitotriosidase and CCL18) of Gaucher

Long-term biomarker response

disease were highly elevated at baseline. The marked reductions
observed at 1 year continued or were maintained through 8 years of
eliglustat therapy (Figure 4). After 8 years, median percent changes
from baseline were -91% for chitotriosidase, -87% for CCL18, -92%
for glucosylsphingosine, and -80% for plasma glucosylceramide. The
median plasma glucosylceramide level normalized within 6 months of
starting eliglustat therapy and remained in the low-normal range for

the duration of the trial.

3.4 | Long-term safety

This long-term trial represents a total of 169 patient-years of eliglustat
exposure. In total, 98% of adverse events were mild or moderate and
94% were considered unrelated to eliglustat. Adverse events are sum-
marized in Supporting Information Table SB. There were no
treatment-emergent deaths reported during the trial. One patient died
from complications (hypovolemic shock due to spleen laceration) fol-

lowing a laparoscopic cholecystectomy approximately 7 months after
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she had stopped eliglustat therapy and had withdrawn from the trial
at the end of the 1-year primary analysis due to pregnancy. The death
was considered by the investigator to be unrelated to eliglustat. In
total 5 patients reported 8 serious adverse events, including one that
was considered by the investigator to be possibly related to eliglustat
(@ short run of asymptomatic nonsustained ventricular tachycardia
[NSVT]) and assessed as serious due to prolonged hospital stay on day
1 for a protocol-mandated 36-h cardiac telemetry for safety monitor-
ing (from 12 h before through 24 h after the first dose), which was
uneventful.!® The 7 unrelated serious adverse events in the other
4 patients were as follows: ovarian cyst ruptured (severe); abortion
spontaneous (severe) and 2 events of radiation exposure during preg-
nancy (mild) in the same patient; radiation exposure during pregnancy
(moderate); and inguinal hernia (severe) and cholecystitis (severe) in
the same patient. As reported previously,'® 3 patients withdrew from
the trial due to 4 adverse events: 1 patient after 1 year for a moderate
event of osteonecrosis retrospectively identified as present at base-
line (considered unrelated to treatment) and 2 patients after day 1 for
3 events of asymptomatic NSVT detected during protocol-mandated
36-h ECG monitoring on day 1, 1 of which (also noted above) was
considered possibly related to eliglustat by the investigator. In both
patients, plasma eliglustat levels were undetectable at the time of the
event.

Overall 5, patients reported 6 adverse events that were severe.
All were considered unrelated to eliglustat: ovarian cyst ruptured
(1 patient), hiatus hernia (1 patient), thrombocytopenia (1 patient),
spontaneous abortion (1 patient), and inguinal hernia and cholecys-
titis (1 patient). Overall, 20 adverse events considered related to
treatment were reported in 10 patients; 18 of these events were
mild and 2 were moderate. Each related adverse event was
reported once in 1 patient except for abdominal pain, diarrhea, and
abnormal nerve conduction studies, which were reported twice in

2 patients.

4 | DISCUSSION
Final 8-year data from this open-label Phase 2 trial confirm and
extend the safety and efficacy of eliglustat reported at the 1-, 2-, and

10-13 and are consistent with 9-month, 18-month,

4-year time points,
and 4.5 year data from the Phase 3 ENGAGE placebo-controlled trial,
also in treatment-naive patients.>”” The long-term stability observed
in this trial is also consistent with the Phase 3 ENCORE trial, in which
the same hematologic and visceral parameters remained stable for up
to 4 years among patients who had switched from long-term ERT to
eliglustat.? All patients in this 8-year Phase 2 trial achieved at least
3 of the 4 long-term therapeutic goals established for patients on
ERT,*® and no patient showed clinical decline over the course of the
trial (Supporting Information Figure SB). Of note, the largest margins
of improvement were seen in patients with the most severe disease at
baseline, with these patients attaining final values for all clinical
parameters that were similar to patients whose disease was less
severe at baseline. Overall, the clinical values achieved after 8 years of
eliglustat therapy are comparable to those seen after 10 years of imi-
glucerase therapy among a large cohort of non-splenectomized
patients enrolled in the International Collaborative Gaucher Group
Gaucher Registry.*?

The therapeutic goal thresholds used for comparison in this
study®® have been the mainstay of assessing treatment effects in
Gaucher disease for more than a decade. These thresholds, which
were developed based on real-world clinical outcomes data from the
International Collaborative Gaucher Group Gaucher Registry, are
aimed primarily at alleviating florid disease manifestations of anemia,
thrombocytopenia, hepatosplenomegaly, skeletal pathology, and
impaired growth (in children). Recently, a consensus panel of experts,
with input from patients, developed a revised set of management
guidelines that expands upon these parameters to include improve-

ment in patient-reported outcomes, such as quality of life, fatigue and
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social participation, as well as refractory elements of Gaucher disease,
complications, and co-morbidities.?® The thresholds for improvement
in hemoglobin and hepatosplenomegaly remain essentially unchanged;
whereas the platelet goal for nonsplenectomized patients was low-
ered from 2120 x 10°/L (achieved by 63% of patients in our study) to
2100 x 10%/L (achieved by 74% of patients in our study). In addition,
17 of 19 patients (89%) achieved platelet counts >80 x 10?/L, which
is considered sufficient to prevent surgical, obstetric, and spontaneous
bleeding. Persistent thrombocytopenia in some nonsplenectomized
patients with severe baseline thrombocytopenia has been reported
after 4, 5, or even 10 years of ERT, but the etiology remains
unclear.r??%22 |n our earlier analysis of 4-year platelet data from this
trial, mean platelet counts did not correlate significantly with severity
of thrombocytopenia, splenomegaly, or splenic filling defects at base-
line; however, they did correlate with mean trough plasma concentra-
tions of eliglustat.?®

The increase in mean and individual lumbar spine and femur T-
scores during the first 3-4 years of eliglustat therapy is in keeping with
the therapeutic goals developed for GD1 patients on ERT, which call
for increasing bone density within 3-5 years of starting treatment.!®
Long-term maintenance or continued improvement in these bone
measures through 8 years is comparable to the long-term stability
seen in the Phase 3 ENCORE trial, in which least square mean lumbar
spine Z-score was not only stable but slightly improved (P < .0001)
during 4 years after patients switched to eliglustat following a mean
of 10 years of prior ERT.? Similar to imiglucerase therapy, in which
attainment of normal or near-normal bone mineral density can take up
to 8 years on average,?® the mean lumbar spine T-score in this Phase
2 trial population moved from the osteopenic to the normal range
after 4 years and remained normal during the remaining 4 years of the
trial.

The long-term safety data from this trial extend the safety and
tolerability profile of eliglustat reported among treatment-naive
patients during 1.5 years in the Phase 3 ENGAGE trial,” ERT switch
patients during 4 years in the Phase 3 ENCORE trial,” and mostly ERT
switch patients in the EDGE trial comparing once- vs twice-daily dos-

ing of eliglustat.*

These 4 trials represent a total of 393 eliglustat-
treated patients and 1400.3 patient-years of eliglustat exposure, with
a mean duration of 3.6 years on eliglustat.>®> Nineteen of the
20 patients who entered the Phase 2 trial extension after the 1-year
primary analysis completed the trial, with just one withdrawal at
2 years for administrative reasons.

This 8-year analysis provides new insights into long-term bio-
marker responses to eliglustat. The established Gaucher disease bio-
markers, chitotriosidase and CCL18, both of which were highly
elevated at baseline, were reduced by >85%. As seen in other trials of
eliglustat, levels of the primary substrate glucosylceramide normalized
within several months and remained in the low-normal range for the
duration of the trial. Levels of the substrate glucosylsphingosine were
reduced by 92%. This minor substrate of acid p-glucosidase is increas-
ingly recognized as a highly specific and sensitive biomarker of
Gaucher disease with direct involvement in disease pathogenesis.?6~2?
These findings suggest that eliglustat therapy may reverse the patho-

logical glycosphingolipid accumulation in Gaucher disease.

This is the first trial to show long-term, clinically significant
improvements in quality of life and Gaucher disease severity with eli-
glustat therapy in previously untreated GD1 patients with moderate
to severe baseline disease. In total, 6 of the 8 SF-36 domain scores
were abnormal at baseline, and after 8 years of eliglustat therapy, all
8 scores were in the normal range established for the United States
general population.** The SF-36 domain score improvements were
similar to those reported with imiglucerase ERT.** Similarly, the mean
Fatigue Severity Score was elevated at baseline (4.44), similar to that
reported for patients with multiple sclerosis (4.8) and systemic lupus
erythematosus (4.7), and decreased to 3.28, near the range observed
in healthy adults (2.3-3.001>%%). Mean total scores for the validated
Gaucher Disease Severity Score moved from the moderate to the
mild-to-borderline disease range after 8 years of eliglustat. In the
ENCORE trial, these same measures remained stable and in the nor-
mal range for 4 years after patients switched from long-term ERT to
eliglustat.?

Although this article provides important insights into how
patients on eliglustat fare over the long term, our analysis does have
limitations. This small open-label trial in previously untreated adults
with GD1 did not include a comparator arm, such as placebo-treated
or ERT-treated patients. It served as a precursor to the larger, confir-
matory Phase 3 trials, including the randomized, double-blind,
placebo-controlled ENGAGE trial of 40 previously untreated GD1
patients® and the ENCORE trial of eliglustat compared with imiglucer-
ase in 159 patients who switched from long-term ERT.2 It should be
noted that the study findings reflect outcomes for patients with intact
spleens and relatively mild skeletal involvement at treatment initiation.
The study was initiated before widespread use of the bone marrow
burden score and, therefore, does not include this important assess-
ment of skeletal disease involvement.

In summary, clinically meaningful improvements in hematologic, vis-
ceral, bone, and biomarker parameters were achieved in previously
untreated patients with GD1 as early as the first year of treatment with

t.2° These improvements continued or were maintained over the

eliglusta
course of 8 years of eliglustat therapy. Quality-of-life measures also
showed clinically significant improvements after 8 years of eliglustat. Eli-
glustat was generally safe and well tolerated with only 1 withdrawal due

to an adverse event considered possibly related to eliglustat.
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