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ABSTRACT

Pompe disease (PD) is a rare, autosomal recessive neuromuscular disorder caused by a deficiency in acid a-glucosidase. In the
Phase 3 COMET trial (NCT02782741), respiratory function was examined in participants with late-onset PD randomized to
receive enzyme replacement therapy with alglucosidase alfa (ALG; standard of care) or avalglucosidase alfa (AVA; intervention)
in the primary analysis period (PAP). The open-label extended treatment period (ETP) provided long-term data on AVA treat-
ment. This post hoc analysis evaluated respiratory outcomes in participants who received ALG in the PAP (Weeks 0-49) and
switched to AVA in the ETP (Weeks 49-145). Participants were categorized according to improvement in upright forced vital ca-
pacity percent-predicted (FVC) at Week 49. Forty-four participants were included, of whom 20 (45.5%) had AFVC > 0% predicted
at Week 49. Among AFVC>0% predicted participants, FVC improved during the PAP (estimated slope [SE]: 4.0 (1.1) %/year,
p<0.01), and was maintained following switch to AVA in the ETP (0.1 (0.8) %/year, p=0.86). For participants with AFVC <0%
predicted during the PAP (n=24; estimated slope [SE]: —3.4 (1.0) %/year, p <0.01), FVC stabilized following switch to AVA (0.3
(0.7) %/year, p=0.70). Slopes in measures of respiratory airflow and inspiratory/expiratory muscle strength were consistent with
these findings. Similar results were observed using AFVC >3% predicted as a measure of clinically meaningful change. This
analysis demonstrates clinically meaningful maintenance in measures of lung volume (FVC) and airflow (forced expiratory vol-
ume in 1 s) after switching therapy from ALG to AVA that persists for >2years and is independent of prior outcomes with ALG.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
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Summary

« This research report describes the long-term clinical
benefits on respiratory function of switching from al-
glucosidase alfa to avalglucosidase alfa in adults with
late-onset Pompe disease.

1 | Introduction

Pompe disease (PD) is a rare, autosomal recessive neuromus-
cular disorder caused by a deficiency in acid a-glucosidase
(GAA) [1-3], an enzyme that degrades lysosomal glycogen [4].
This deficiency leads to the progressive accumulation of gly-
cogen in various tissues, causing cellular dysfunction, mus-
cular damage, and functional disabilities [1, 2]. Respiratory
muscle dysfunction and failure are commonly observed in pa-
tients with PD [5].

Enzyme replacement therapy (ERT) with alglucosidase alfa
(ALG) has been the standard of care in PD since 2006 [1, 6],
and has improved outcomes by reducing lysosomal accumula-
tion of glycogen and slowing disease progression [1]. However,
the disease can eventually progress in people with PD after
several years of treatment with ALG [1, 7], and several studies
have demonstrated variability in individual responses to ERT
[7, 8]. Multiple factors may impact responses to ERT, including
age and extent of disease progression when starting therapy
[4, 9, 10]. While treatment guidelines serve as a resource, the
heterogenous nature of PD means it is important to individu-
alize care [7]. Thus, there remains an unmet need in the man-
agement of PD [1]. Due to the progressive nature of PD and the
linkage between decline in lung function to development of
respiratory failure, respiratory function stability can be con-
sidered a positive outcome [5].

Avalglucosidase alfa (AVA) is an ERT specifically designed
for enhanced targeting of the mannose-6-phosphate (M6P)
receptor-mediated uptake, the essential pathway for lyso-
somal cellular uptake and trafficking [6]. Increased bis-M6P
residues results in increased delivery of the drug to the muscle
cells and improved glycogen clearance compared with ALG
(1,6, 11].

In the Phase 3 COMET trial (NCT02782741) [12], respiratory
function was examined in participants with late-onset PD
(LOPD) who were randomized to receive either ALG or AVA
in the primary analysis period (PAP). Treatment with ALG
resulted in a least-squares (LS) mean (standard error [SE]) im-
provement in upright forced vital capacity percent-predicted
(FVC) of 0.5% (0.9) at Week 49 [6]. In the open-label extended
treatment period (ETP), LS mean change (SE) in FVC from
study baseline was 1.2% (1.3) for the patients switching from
ALG to AVA [13].

Here, we report analyses that capitalized on the availability of
comprehensive respiratory function data pre- and post-switch
from ALG to AVA in COMET. Specifically, the objective of this
analysis was to examine respiratory function outcomes in pa-
tients who switched from ALG during the PAP to AVA during

the ETP, categorized by lung function outcomes while receiv-
ing ALG.

2 | Methods
2.1 | Study Design and Participants

The study design and eligibility criteria for COMET have been
published [6, 12]. Briefly, participants were randomized to re-
ceive either ALG or AVA in the PAP, and those that entered the
open-label ETP were all treated with AVA. The present post hoc
analysis assessed participants who switched therapy from ALG
in the PAP (up to Week 49) to AVA in the ETP (Weeks 49-145);
Week 145 of the ETP was considered as the last visit for sample
size consideration. The cut-off date for data used in this analysis
was 31 May 2023, corresponding to the study completion.

2.2 | Outcomes Assessed

Respiratory outcomes assessed in this post hoc analysis in-
cluded: respiratory function measured by FVC in the upright
position, forced expiratory volume in 1s (FEV1), maximal in-
spiratory pressure (MIP), and maximal expiratory pressure
(MEP). All data for the respiratory outcomes and changes in
these outcomes are expressed as percent-predicted unless oth-
erwise stated. Participants were categorized according to their
absolute change from baseline in FVC at Week 49 of the PAP
using two definitions for improvement: first, > 0% predicted, to
reflect any improvement; second, > 3% predicted, to reflect the
smallest improvement in FVC that a participant perceives as
meaningful (see below). The 0% threshold is important from a
clinical perspective, as any improvement in respiratory func-
tion may be considered a positive response to therapy given
the presence of respiratory involvement prior to ERT start
(FVC at baseline in the ALG arm of COMET: Median [range]:
62.5[39-84]), and the expected decline in respiratory function
characteristic of LOPD progression [14, 15]. In a sensitivity
analysis, the 3% threshold was used as it corresponded to the
within-participant clinically meaningful threshold (CMT),
derived by applying both anchor-based (using patient-reported
outcomes as anchors) and distribution-based analyses to the
COMET data [16]. These analyses followed methodological
guidelines [17, 18].

Urine samples obtained in a fasting state for the assessment of
urinary glucose tetrasaccharide (HEX,) concentrations were
collected at baseline (prior to ALG infusion) and longitudinally
throughout the study to understand the effect of the switch to
AVA on this glycogen burden biomarker.

Anti-drug antibodies (ADAs) were also monitored to assess any
association between change in FVC and development of ADAs
(see Supporting Information, Appendix for details).

2.3 | Statistical Modeling

Participants in the modified intention-to-treat (mITT) popula-
tion who had received ALG in the PAP with at least one FVC
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value in each of the PAP and ETP were included in the analysis;
data up to Week 145 of the ETP were included. Participants with
missing change in FVC at week 49 were categorized as not meet-
ing the definitions for improvement.

Piecewise linear mixed effects modeling was performed on
the raw FVC expressed as percent-predicted, using all time-
points from baseline to Week 145. This model included a
continuous effect of time (weeks) and allowed separate pre-
and post-switch slopes for the time variable. This model also
included AFVC status at Week 49 using the two definitions
of improvement in FVC (>0% and >3% predicted), with
random intercept and slope at participant level. Separate
models (%/year) were fit for the participant groups defined
by AFVC status at Week 49 using the definitions listed above,
with corresponding 95% confidence intervals (CI) and p-
values (p). Similar statistical modeling was used for the analy-
sis of raw FEV1, MIP, and MEP, analyzed according to AFVC
at Week 49.

Analyses on HEX4 concentrations and ADA were descrip-
tive only.

No imputation of missing data was performed. All statistical
analyses were conducted using SAS version 9.4.

3 | Results

3.1 | Study Participants and Baseline
Characteristics

In the COMET trial, 49 participants with LOPD were random-
ized to receive ALG in the PAP [6]. Of these, 44 were included
in the current study based on their agreement to enroll in the
ETP, during which treatment was switched to AVA (Table S1).
Of the 44 participants, 20 (45.5%), and 14 (31.8%) demon-
strated AFVC>0% and AFVC> 3%, respectively, at the end of
the PAP (n=1 missing from the ALG cohort at Week 49). Key

TABLE1 | Baseline characteristics of mITT population who received ALG during the PAP, stratified by AFVC at Week 49 (0% threshold).

ALG Participants
demonstrating

Baseline characteristics AFVC>0% (n=20)

ALG Participants
demonstrating

AFVC<0% (n=24) Overall (N=44)

Age (years)

Median (range) 44.0 (26-70)
Sex, n (%)

Male 11 (55)

Female 9 (45)
Race, n (%)

White 20 (100)

Black or African American 0
Time from disease diagnosis (years)

Median (range) 0.7 (0-27)
Time from first disease symptoms (years)

Median (range) 10.6 (1-35)
FVC upright, % predicted

Median (range) 58.3(39-80)
FEV1, % predicted

Median (range) 57.5 (42-83)

MIP, % predicted
Median (range) 50.8 (18-107)
MEDP, % predicted
Median (range) 58.4 (20-126)
6MWT, % predicted

Median (range) 54.7 (23-82)

48.5(19-77) 47.5(19-77)
13 (54) 24 (55)

11 (46) 20 (45)
23 (96) 43 (98)
14 12)

0.7 (0-18) 0.7 (0-27)
8.5 (0-38) 10.0 (0-38)
63.2 (42-84) 62.5 (39-84)
62.6 (42-82) 60.7 (42-83)

51.5(23-234) 50.8 (18-234)

76.3 (28-201) 68.8 (20-201)

55.8 (23-102) 55.8 (23-102)

Note: Participants with missing change from baseline in FVC were considered in the group of patients with a change from baseline <0%.
Abbreviations: 6MWT, 6-min walking test; ALG, alglucosidase alfa; FVC, upright forced vital capacity; MEP, maximal expiratory pressure; MIP, maximal inspiratory
pressure; mITT, modified intention-to-treat; PAP, primary analysis period; SD, standard deviation; AFVC, change in FVC at Week 49 of the PAP.
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characteristics at baseline (start of PAP) were comparable be-
tween those achieving AFVC>0% at Week 49 and those with
AFVC <0% (Table 1); comparability was also seen between the
groups defined by the 3% threshold (Table S2).

3.2 | Trajectory of Respiratory Function During
PAP and ETP Based on AFVC Status at Week 49

Spaghetti plots of FVC values were generated at the individ-
ual level at all timepoints and can be viewed in Figure S1 (0%
threshold) and Figure S2 (3% threshold). One FVC outlier value
at Week 97 for one participant was excluded, because the change
from FVC at baseline (39.3%) to Week 97 (11.4%) was determined
to be clinically implausible and recovered to a level similar to the
pre-Week 97 value at the next measurement.

Linear mixed effects modeling estimated slopes for evolution of
respiratory function for groups characterized by AFVC status
using the 0% and 3% thresholds are shown in Table 2. Among
participants with AFVC>0%, the estimated slope (SE) in FVC
during the PAP was 4.0 (1.1) %/year (p <0.01). Following switch
to AVA in the ETP, FVC was maintained with an estimated
slope (SE) not significantly different from zero: 0.1 (0.8) %/year
(p=0.86). For participants with AFVC <0%, the estimated slope
(SE) in FVC while receiving ALG during the PAP was —3.4 (1.0)
%/year (p <0.01). Following switch to AVA in the ETP, FVC was
stabilized with an estimated slope (SE) not significantly differ-
ent from zero: 0.3 (0.7) %/year (p=0.70).

The pattern of response for FEV1 matches the data shown for
FVC, whereby changes in airflow during treatment with ALG
were maintained after switch to AVA during the ETP. The pat-
terns of response for MIP and MEP differed but, importantly,
participants with AFVC<0% showed stability in these mea-
sures of respiratory muscle strength following switch to AVA
during the ETP (Table 2). Analysis of LS mean values of FVC,
FEV1, MIP, and MEP over time (up to Week 145) are presented
in Figure 1 and reinforce the modeled respiratory function
slope data.

Overall, comparable results were observed in the sensitivity
analysis using the 3% threshold (Table 2, Figure S3). Specifically,
for participants with AFVC>3%, FVC and FEV1 increased
with a trend towards increased MEP during treatment with
ALG; these improvements were maintained or continued to in-
crease after switching to AVA in the ETP. For participants with
AFVC < 3%, declines in FVC, FEV1, and MIP were observed
during ALG therapy, which stabilized after switching to AVA
during the ETP.

3.3 | Immunogenicity in Participants Defined by
AFVC Status at Week 49

Analysis of the median anti-ALG ADA peak titer in participants
treated with ALG during the PAP was identical when com-
paring cohorts demonstrating AFVC>0% versus AFVC <0%
(1:3200 in both groups) (Table S3). Analysis of individual par-
ticipant data showed that the proportion with anti-ALG ADA
peak titers>1:12800 was higher in those with AFVC<0%

(n=10, 41.7%) than AFVC > 0% (n=6, 30.0%). Similar patterns
were observed when assessing participants demonstrating
AFVC > 3%, whereby the proportion with anti-ALG ADA peak
titers > 1:12 800 was higher in participants with AFVC <3%
(n=12,40.0%) than AFVC >3% (n=4, 28.6%) (data not shown).
Analysis of ADA data during the ETP revealed that there were
no participants with anti-AVA ADA peak titers>1:12800
(Table S3).

3.4 | Pharmacodynamics in Participants Defined
by AFVC Status at Week 49

Median (range) percent-change from baseline in urinary HEX,
levels at Week 49 was —22.5% (—=51.2%-102.8%) in participants
with AFVC>0% and —12.6% (—50.5%-93.6%) in those with
AFVC<0% (Figure S4A). Following the switch to AVA in the
ETP, HEX, levels continued to decline up to Week 145 in both
groups (Figure S4A). This trend was also observed when using
the 3% threshold (Figure S4B).

4 | Discussion

Stabilization of respiratory muscle function is an important
treatment goal in LOPD due to the progressive and often irre-
versible lung function decline that can lead to the need for ven-
tilation support and respiratory failure [19]. While some studies
report stabilization of lung function for up to 5years among
those who initiate ALG treatment, other publications indicate
that individuals may experience a gradual decline in vital ca-
pacity, particularly beyond 5years [20]. This risk of further re-
spiratory decline even with ALG treatment indicates a potential
unmet need that might be addressed by alternative treatment
options.

The COMET trial demonstrated clinical benefits of initiating
AVA versus ALG in ERT-naive participants with LOPD [6]. This
post hoc analysis of COMET data, including the ETP, shows that
participants switching treatment from ALG to AVA experience
beneficial outcomes regardless of prior treatment outcomes with
ALG. Specifically, the improvement in respiratory function
among participants with any improvement in FVC during the
PAP was maintained after switching to AVA, while those who
declined in FVC during the PAP experienced stabilization or
improvement after switching to AVA. Similarly, levels of urine
HEX,, a biomarker of glycogen burden, continued to decrease in
the ETP. While it is possible that similar stabilization results may
have been obtained if patients had remained on ALG, disease
progression while receiving ALG has previously been reported
in numerous studies and may, in part, be due to suboptimal up-
take of ERT into skeletal muscle [21]. AVA was specifically de-
signed to enhance uptake by skeletal muscle. This difference in
design between ALG and AVA and the concordance of results
across different respiratory outcomes (FVC, FEV1, MIP, and
MEP) and across different definitions for meaningful change
in lung function during ALG treatment (> 0% capturing clinical
perspective and > 3% capturing participant perspective) suggests
that participants are likely to experience meaningful benefits
after switching from ALG to AVA. Since the need for ventilatory
support is closely linked to the level of respiratory dysfunction
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TABLE 2 | Estimated slopes of respiratory outcome measures in mITT population who received ALG during the PAP, stratified by AFVC at Week
49 (0% and 3% thresholds).

0% threshold for AFVC 3% threshold for AFVC
Participants Participants Participants

Slope of demonstrating demonstrating demonstrating
respiratory AFVC>0% at AFVC<0% at Participants demonstrating AFVC<3% at
outcome Week 49 (N=20) Week 49 (N=24) AFVC>3% at Week 49 (N=14) Week 49 (N=30)
Slope of FVC in PAP (%/year)

Estimate (SE) 4.0(1.1) —3.4(1.0) 4.6 (1.3) -2.1(0.9)

95% CI 1.9,6.1 —-5.3,-14 21,71 -3.8,-0.4

p <0.01 <0.01 <0.01 0.02
Slope of FVC in ETP (%/year)

Estimate (SE) 0.1(0.8) 0.3(0.7) 0.3(0.9) 0.2 (0.6)

95% CI -14,1.6 -1.1,1.6 -1.6,2.1 -1.1,1.4

p 0.86 0.70 0.77 0.81

Slope of FEV1 in PAP (%/year)

Estimate (SE) 4.3(1.2) -3.8(L.1) 4.6(L.5) —2.2(1.0)
95% CI 1.9,6.8 -6.0, -1.5 1.6, 7.6 —-4.2,-0.2
p <0.01 <0.01 <0.01 0.03

Slope of FEV1 in ETP (%/year)

Estimate (SE) -0.9(0.9) 0.48 (0.8) -1.0(L1) 0.2(0.7)
95% CI -2.6,0.8 -1.1,2.0 -3.2,1.1 -1.2,1.6
p 0.27 0.54 0.33 0.78

Slope of MIP in PAP (%/year)

Estimate (SE) 3.5(4.1) -10.1 (3.8) 3.2(5.0) -71(3.4)
95% CI —4.5,11.6 -17.6, 2.7 -6.5,13.0 -13.8,-0.5
p 0.39 <0.01 0.51 0.03

Slope of MIP in ETP (%/year)

Estimate (SE) 3.5(2.6) 3.2(2.4) 42(3.2) 2.9(2.1)
95% CI -1.6,8.6 -1.5,7.8 -2.1,10.5 -1.2,7.1
p 0.18 0.18 0.19 0.16

Slope of MEP in PAP (%/year)

Estimate (SE) 6.8 (3.8) 0.8 (3.5) 8.2(4.5) 1.3(3.1)
95% CI -0.6,14.2 -6.0,7.6 -07,17.1 —47,7.4
p 0.07 0.81 0.07 0.66

Slope of MEP in ETP (%/year)

Estimate (SE) 6.4(2.5) 31(2.3) 8.2(3.1) 3.0(2.0)
95% CI 1.3,11.4 -1.5,7.7 2.1,14.3 -1.1,7.0
p 0.01 0.18 <0.01 0.15

Note: Participants with missing change from baseline in FVC were considered in the group of patients with no improvement.

Abbreviations: CI, confidence interval; ETP; open-label extended treatment period; FEV1, forced expiratory volume; FVC, upright forced vital capacity; MEP, maximal
expiratory pressure; MIP, maximal inspiratory pressure; mITT, modified intention-to-treat; PAP, primary analysis period; SE, standard error. AFVC, change in FVC at
Week 49 of the PAP.
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FIGURE1 | (A)FVC,(B)FEVL,(C) MIP, and (D) MEP. LS Means values over time (up to Week 145) in mITT population who received ALG during
the PAP, stratified by AFVC (% predicted) from study baseline to Week 49 (0% threshold), based on piecewise linear mixed model. ALG, alglucosi-
dase alfa; FEV1, percent-predicted forced expiratory volume; FVC, percent-predicted upright forced vital capacity; LS, least squares; MEP, percent-
predicted maximal expiratory pressure; MIP, percent-predicted maximal inspiratory pressure; mITT, modified intention-to-treat; PAP, primary

analysis period; SE, standard error; AFVC, absolute change in FVC at Week 49 of the PAP. Participants with missing change from baseline in FVC

were considered in the group of patients with a change from baseline <0%.

[20], the stabilization of FVC observed following the switch to
AVA in this analysis would be expected to delay the need for
either nocturnal or daytime respiratory support.

The present data showing stabilization of respiratory function
following the switch from ALG to AVA represents a key im-
provement over prior data on long-term treatment outcomes
in Pompe disease, where 13-year longitudinal real-world data
on ALG from the Pompe Registry showed a progressive de-
cline in FVC (-0.54% to —1.0% predicted/yr) that started after
6 months of therapy [20]. Additional studies of up to 16-year
duration confirm a slow decline in FVC during ALG therapy
(slope —1.0% to —4.6% predicted/yr) [3, 22, 23]. In contrast,
long-term data for AVA outcomes show stability of respiratory
function for a 3-year duration in COMET [13] and an 8-year
duration for the Neol/Neo-Ext studies [24]. Lastly, while there
are limited data for patients who switch from ALG to AVA,
two small studies also confirm stability of respiratory func-
tion for up to 6.5years following the switch to AVA [21].

The ADA profile was similar across the two AFVC groups in the
PAP, except for the incidence of titers >1:12800. Switching to
AVA from ALG had minimal effect on the ADA profile.

4.1 | Limitations

This is a post hoc analysis of a small group of patients with
selected inclusion criteria. Of note, five participants random-
ized to receive ALG during the PAP did not enter the ETP.
Furthermore, during the ETP, 14 enrolled participants discon-
tinued the study, including five due to adverse events and eight
who were lost to follow-up, including one who officially with-
drew from the study. Reasons for participant dropouts are un-
clear, and it is possible that missing data may have introduced
bias into this analysis. However, the piecewise linear mixed
effects modeling used to analyze the longitudinal trends in re-
spiratory function minimizes this risk. Results from a broader
group of patients and collected in real-world settings may be
helpful in confirming the generalizability of these findings.
Additionally, the small sample size means conclusions cannot
be drawn as to whether there is a correlation between AFVC
and the development of ADA.

Prior definitions for meaningful change in AFVC (>0% and
>3%) were used in the present post hoc analysis. It is possible
that participant perception of meaningful improvement varies
according to baseline lung function. Given the sample size in
COMET, further stratification by baseline FVC values was not
deemed feasible, and this potential for differing thresholds was
not considered in the current analysis.

5 | Conclusions

Data from this post hoc analysis of people with LOPD enrolled
in the COMET trial show clinically meaningful maintenance
in measures of lung volume (FVC) and airflow (FEV1) after
switching therapy from ALG to AVA that persists for at least
2years and is independent of individual participants' level of
benefit from prior treatment with ALG. The stabilization of re-
spiratory function observed with long-term treatment with AVA
could potentially improve outcomes in people with LOPD by de-
laying the onset of respiratory failure and the need for mechani-
cal ventilatory assistance. These results may be useful for people
with LOPD and their healthcare providers to inform decision-
making on treatment options.

Author Contributions

P.S.X.,0.H.B,,K.I.B.,,R.E.-A,, V.G, and N.S.R. made substantial con-
tributions to study conception and design. P.S.K., J.D.M., and M.B.
made substantial contributions to the acquisition of data. P.S.X., J.M.,
L.0., O.H.B., K.I.B,, R.E.-A., V.G., and N.S.R. made substantial con-
tributions to analysis of data. P.S.X., .M., L.O., J.D.M., SW., K.I.B.,
V.G., and N.S.R. made substantial contributions to the interpretation
of data. All authors were involved in drafting the work or revising it
critically for important intellectual content and provided their final
approval of the version to be published. All authors have agreed to
be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appro-
priately investigated and resolved.

Acknowledgments

The authors would like to thank all the participants, their families, and
the investigators and staff from participating sites involved in this trial.
‘We would also like to thank Christine Taniou from Aixial Group, funded
by Sanofi, for assistance with the statistical analysis. Medical writing and
editorial support, under the direction of the authors, was also provided
by Ghina Yaacoub, MSc, of Ashfield MedComms, an Inizio company, and
funded by Sanofi in accordance with Good Publication Practice guidelines.

Consent

This article reports post hoc analyses of the Phase 3 trial COMET trial
(NCT02782741), for which informed consent was obtained.

Conflicts of Interest

Jérome Msihid: Employee of Sanofi and may hold stock and/or stock
options in the company. Jordi Diaz-Manera: Received funding for re-
search from Sanofi, Boehringer, Sarepta, Astellas, Spark, and Amicus.
Received honoraria as speaker or for consultancy from Sanofi, Sarepta,
Lupin, Astellas, Spark, and Amicus. Kenneth I. Berger: Employee
of Sanofi and may own stock or options in the company. Lasair
O’Callaghan: Employee of Sanofi and may own stock or options in the
company. Matthias Boentert: Received speaker honoraria and financial

7 of 9

85U8017 SUOWILIOD BAEa.D 3|qedl|dde au Aq peusenob a e sejole YO ‘@S JO'SanJ 10y Areiqi8ul|uO /8|1 UO (SUORIPUOD-PUB-SWBI W00 A8 |IMAeIq 1jaul|UO//:SdNL) SUORIPUOD puUe swe | 8y} &8s *[920z/60/2T] Uo A%iqiTauluo A8|im 2 ewouoiny jeeysieAlun Aq 6002 'ZPWI/Z00T 0T/I0p/woo A8 i Ariq1juljuo//sdny Wwouy pepeojumod ‘S ‘520z ‘ZTE8Z6TZ



compensation for advisory board activities from Sanofi, Amicus, ITF,
and Biogen. Has received a research grant from DGM (Deutsche
Gesellschaft fiir Muskelkranke). Neeraj Singh Rawat: Employee of
Sanofi and may own stock or options in the company. Olivier Huynh-Ba:
Employee of Sanofi and may own stock or options in the company. Priya
S. Kishnani: Received research/grant support from Sanofi Genzyme
and Amicus Therapeutics. She has received consulting fees and hon-
oraria from Sanofi Genzyme, Amicus Therapeutics, and Asklepios
Biopharmaceutical Inc. (AskBio). She is a member of the Pompe and
Gaucher Disease Registry Advisory Board for Sanofi Genzyme, Pompe
Disease Advisory Board for Amicus Therapeutics, and Advisory Board
for Baebies. She has held equity in Asklepios Biopharmaceuticals and
may receive milestone payments related to that equity in the future.
Rachida Essadi-Addou: Employee of Sanofi and may hold stock and/or
stock options in the company. Stephan Wenninger: Received research
grant by the DGM—Deutsche Gesellschaft fiir Muskelkranke e.V. and
Sanofi-Aventis Germany GmbH. He has served on advisory boards for
Alexion Pharma, UCB Pharma GmbH, AMICUS Therapeutics, CSL
Behring, Sanofi Genzyme GmbH, and ARGENX Therapeutics. He
received funding for travel or speaker honoraria from Sanofi-Aventis
Germany GmbH; SH Glykogenose Gesellschaft; AbbVie Germany
GmbH; Recordati Pharma GmbH; Diaplan GmbH; CSL Behring GmbH;
Alexion Pharma GmbH; Desitin Germany; Akcea GmbH; AMICUS
Therapeutics; and ARGENX Therapeutics. Victor Gallego: Employee of
Sanofi and may own stock or options in the company.

Data Availability Statement

Qualified researchers may request access to participant-level data and
related study documents. Participantlevel data will be anonymized, and
study documents will be redacted to protect the privacy of trial partici-
pants. Further details on Sanofi's data-sharing criteria, eligible studies,
and process for requesting access can be found at: https://www.vivli.
org.

References

1. C. Carter, T. Boggs, L. E. Case, and P. Kishnani, “Real-World Out-
comes From a Series of Patients With Late Onset Pompe Disease Who
Switched From Alglucosidase Alfa to Avalglucosidase Alfa,” Frontiers
in Genetics 15 (2024): 1309146.

2. P. S. Kishnani, A. A. Beckemeyer, and N. J. Mendelsohn, “The New
Era of Pompe Disease: Advances in the Detection, Understanding of the
Phenotypic Spectrum, Pathophysiology, and Management,” American
Journal of Medical Genetics. Part C, Seminars in Medical Genetics 160C
(2012): 1-7.

3.J. M. de Vries, N. A. M. E. van der Beek, W. C. J. Hop, et al., “Effect
of Enzyme Therapy and Prognostic Factors in 69 Adults With Pompe
Disease: An Open-Label Single-Center Study,” Orphanet Journal of Rare
Diseases 7 (2012): 73.

4. P. S. Kishnani, D. Corzo, N. D. Leslie, et al., “Early Treatment With
Alglucosidase Alpha Prolongs Long-Term Survival of Infants With
Pompe Disease,” Pediatric Research 66 (2009): 329-335.

5.D. W. Stockton, P. Kishnani, A. van der Ploeg, et al., “Respiratory
Function During Enzyme Replacement Therapy in Late-Onset Pompe
Disease: Longitudinal Course, Prognostic Factors, and the Impact of
Time From Diagnosis to Treatment Start,” Journal of Neurology 267
(2020): 3038-3053.

6.J. Diaz-Manera, P. S. Kishnani, H. Kushlaf, et al., “Safety and Effi-
cacy of Avalglucosidase Alfa Versus Alglucosidase Alfa in Patients With
Late-Onset Pompe Disease (COMET): A Phase 3, Randomised, Multi-
centre Trial,” Lancet Neurology 20 (2021): 1012-1026.

7.C. Bolano-Diaz and J. Diaz-Manera, “Therapeutic Options for the
Management of Pompe Disease: Current Challenges and Clinical Ev-
idence in Therapeutics and Clinical Risk Management,” Therapeutics
and Clinical Risk Management 18 (2022): 1099-1115.

8. L. Harlaar, J. Y. Hogrel, B. Perniconi, et al., “Large Variation in Ef-
fects During 10 Years of Enzyme Therapy in Adults With Pompe Dis-
ease,” Neurology 93 (2019): e1756-e1767.

9. A. A. Khan, L. E. Case, M. Herbert, et al., “Higher Dosing of Alglu-
cosidase Alfa Improves Outcomes in Children With Pompe Disease: A
Clinical Study and Review of the Literature,” Genetics in Medicine 22
(2020): 898-907.

10. A. K. Desai, C. Li, A. S. Rosenberg, and P. S. Kishnani, “Immunolog-
ical Challenges and Approaches to Immunomodulation in Pompe Dis-
ease: A Literature Review,” Annals of Translational Medicine 7 (2019):
285.

11.Y. Zhu, J. L. Jiang, N. K. Gumlaw, et al., “Glycoengineered Acid
Alpha-Glucosidase With Improved Efficacy at Correcting the Metabolic
Aberrations and Motor Function Deficits in a Mouse Model of Pompe
Disease,” Molecular Therapy 17 (2009): 954-963.

12. ClinicalTrials.gov NCT02782741, Study to Compare the Efficacy
and Safety of Enzyme Replacement Therapies Avalglucosidase Alfa and
Alglucosidase Alfa Administered Every Other Week in Patients With
Late-Onset Pompe Disease Who Have Not Been Previously Treated
for Pompe Disease (COMET), https://clinicaltrials.gov/study/NCTO02
782741.

13.R. D. Henderson, B. Schoser, P. S. Kishnani, et al., “Efficacy and
Safety of Avalglucosidase Alfa in Participants With Late-Onset Pompe
Disease After 145 Weeks' Treatment: Phase 3 COMET Trial,” BMJ Neu-
rology Open 5, no. Suppl 1 (2024): 2595.

14. K. I. Berger, S. Kanters, J. P. Jansen, et al., “Forced Vital Capacity
and Cross-Domain Late-Onset Pompe Disease Outcomes: An Individ-
ual Patient-Level Data Meta-Analysis,” Journal of Neurology 266 (2019):
2312-2321.

15. A. Hamed, S. Kanters, A. Stewart, et al., “Modeling of Changes in
Forced Vital Capacity and Late-Onset Pompe Disease Related Out-
comes,” Molecular Genetics and Metabolism 120 (2017): S62.

16. K. I. Berger, C. Ivanescu, J. Msihid, et al., “Defining Clinically
Meaningful Thresholds for Forced Vital Capacity in Patients With Neu-
romuscular Disorders: Lessons Learned From the COMET Study in
Pompe Disease,” Journal of Neuromuscular Diseases (2025), https://doi.
0rg/10.1177/22143602251332829.

17. Food and Drug Administration, Patient-Reported Outcome Mea-
sures: Use in Medical Product Development to Support Labeling Claims,
2009, https://www.fda.gov/media/77832/download.

18. Food and Drug Administration, Guidance for Industry, Food and
Drug Administration Staff, and Other Stakeholders - Patient-Focused
Drug Development: Incorporating Clinical Outcome Assessments Into
Endpoints for Regulatory Decision-Making, 2023, https://www.fda.
gov/media/166830/download.

19. R. Lachmann and B. Schoser, “The Clinical Relevance of Outcomes
Used in Late-Onset Pompe Disease: Can We Do Better?,” Orphanet
Journal of Rare Diseases 8 (2013): 160.

20. K. I. Berger, Y.-H. Chien, A. Dubrovsky, et al., “Changes in Forced
Vital Capacity Over <13 Years Among Patients With Late-Onset Pompe
Disease Treated With Alglucosidase Alfa: New Modeling of Real-World
Data From the Pompe Registry,” Journal of Neurology 271 (2024):
5433-5446.

21. M. M. Dimachkie, R. J. Barohn, B. Byrne, et al., “Long-Term Safety
and Efficacy of Avalglucosidase Alfa in Patients With Late-Onset
Pompe Disease,” Neurology 99 (2022): e536-e548.

22.N.A.Vander Beek, M. L. Hagemans, A. J. Reuser, et al., “Rate of Dis-
ease Progression During Long-Term Follow-Up of Patients With Late-
Onset Pompe Disease,” Neuromuscular Disorders 19 (2009): 113-117.

23.J. H. Wokke, D. M. Escolar, A. Pestronk, et al., “Clinical Features
of Late-Onset Pompe Disease: A Prospective Cohort Study,” Muscle &
Nerve 38 (2008): 1236-1245.

8of 9

JIMD Reports, 2025

85U8017 SUOWILIOD BAEa.D 3|qedl|dde au Aq peusenob a e sejole YO ‘@S JO'SanJ 10y Areiqi8ul|uO /8|1 UO (SUORIPUOD-PUB-SWBI W00 A8 |IMAeIq 1jaul|UO//:SdNL) SUORIPUOD puUe swe | 8y} &8s *[920z/60/2T] Uo A%iqiTauluo A8|im 2 ewouoiny jeeysieAlun Aq 6002 'ZPWI/Z00T 0T/I0p/woo A8 i Ariq1juljuo//sdny Wwouy pepeojumod ‘S ‘520z ‘ZTE8Z6TZ


https://www.vivli.org
https://www.vivli.org
https://clinicaltrials.gov/study/NCT02782741
https://clinicaltrials.gov/study/NCT02782741
https://doi.org/10.1177/22143602251332829
https://doi.org/10.1177/22143602251332829
https://www.fda.gov/media/77832/download
https://www.fda.gov/media/166830/download
https://www.fda.gov/media/166830/download

24.B. Byrne, P. G. Carlier, J. Vissing, et al., “NEO1/NEO-EXT Stud-
ies: Long-Term Muscle Quantitative Magnetic Resonance Imaging and
Functional Efficacy in Adults With Late-Onset Pompe Disease (LOPD)
on Avalglucosidase Alfa Treatment,” Molecular Genetics and Metabo-
lism 141 (2024): 107783.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

90f9

85U8017 SUOWILIOD BAEa.D 3|qedl|dde au Aq peusenob a e sejole YO ‘@S JO'SanJ 10y Areiqi8ul|uO /8|1 UO (SUORIPUOD-PUB-SWBI W00 A8 |IMAeIq 1jaul|UO//:SdNL) SUORIPUOD puUe swe | 8y} &8s *[920z/60/2T] Uo A%iqiTauluo A8|im 2 ewouoiny jeeysieAlun Aq 6002 'ZPWI/Z00T 0T/I0p/woo A8 i Ariq1juljuo//sdny Wwouy pepeojumod ‘S ‘520z ‘ZTE8Z6TZ



	Efficacy of Switching Therapy From Alglucosidase Alfa to Avalglucosidase Alfa on Respiratory Function in Participants With Late-Onset Pompe Disease: A Post Hoc Analysis From the COMET Trial
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Study Design and Participants
	2.2   |   Outcomes Assessed
	2.3   |   Statistical Modeling

	3   |   Results
	3.1   |   Study Participants and Baseline Characteristics
	3.2   |   Trajectory of Respiratory Function During PAP and ETP Based on ΔFVC Status at Week 49
	3.3   |   Immunogenicity in Participants Defined by ΔFVC Status at Week 49
	3.4   |   Pharmacodynamics in Participants Defined by ΔFVC Status at Week 49

	4   |   Discussion
	4.1   |   Limitations

	5   |   Conclusions
	Author Contributions
	Acknowledgments
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


