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Treatment Strategies for Pompe Disease:Treatment Strategies for Pompe Disease:
A Paradigm for Molecular MedicineA Paradigm for Molecular Medicine

Barry J. Byrne, MD, PhD
Director, Powell Gene Therapy Center

Hung Do, PhD
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Initial Presentation of Pompe Disease:
Fatal Cardiomyopathy in Infancy
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Background: Spectrum of DiseaseBackground: Spectrum of Disease

• Mutations in GAA gene with 
lysosomal accumulation of glycogen
– Loss of myofibrils and generalized 

weakness
– 40% of wt activity is protective

• Heart disease: glycogen 
accumulation leading to increased 
cardiac mass and heart failure

• Muscloskeletal: severe weakness 
with early loss of motor milestones

• Respiratory disease: progressive 
loss of independent ventilation

– 22/38 subjects in ERT studies are now 
using assisted ventilation or have died

– All patients have a functional deficits
in respiratory function

Respiratory

Feeding/GI

Cardiac

Musculoskeletal

Speech &
Hearing



InfantileInfantile--Onset Pompe Natural History Study: Onset Pompe Natural History Study: 
KaplanKaplan--Meier Plot of Time to Death*Meier Plot of Time to Death*
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Median age at death:  8.7 months

Survival at 12 mos.: 25.7%
Survival at 18 mos.: 14.3%
Survival at 24 mos.: 9.0%
Survival at 36 mos.: 7.1%

*Based on n=163 with available data Kishnani et al., 2005
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GlycogenGlycogen

Defect in glycogen
degradation due to

GAA deficiency



Untreated Pompe disease
Early Disease

State
?Irreversible

muscle damage
Reversible

muscle damage
Damaged

muscle

Healthy lysosome 

Lysosome (plus glycogen accumulation)

Healthy muscle fibre 

Damaged muscle fibre

Released glycogen/enzymes

Fat deposits

The natural course of Pompe disease is a progression 
from healthy muscle to muscle damage

TREATMENT BASICS

GAA-/- Mouse Model: Essential tool
in evaluation of therapeutic strategies

Raben et al., 1998



Product Development Product Development HistoryHistory
2003: Infant Natural 

History Studies 
completed

2005: Successful 
Infant Studies & LOPOS 

Completed

2005: Diagnostic
Breakthrough on Blood 

Testing (Chamoles)

2006: Myozyme®
Approved by EMEA and FDA

2007: Newborn 
Screening

Pilot Successful 
in Taiwan

2007: Importance of Mutation
Status

2007: Successful 
LOTS study Completed

2007: MTAP/ATAP Initiated in US
as Bridge to FDA Approval of 

Scale-up 

2004: Launched the 
Pompe Registry & 
Initiated Expanded 

Access Program



Product Development HistoryProduct Development History

March 2009: EMEA Approval of the 
Large Scale Process in Geel, Belgium

Early 2010:  LOTS Published in 
NEJM and Prescribing Information 

Updated in Europe

May, 2010:  FDA approval of for 
Lumizyme®

2007: High Dose/Dose 
Frequency Study completed

2009 : Immune Tolerance 
Studies Initiated for CRIM NEG 
infants and those with high titers

June, 2010:   First US 
Patient receives 

Lumizyme®

Myozyme (for children <8 yrs and exUS 

adults)Lumizyme (>8 yrs in US)
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Increasing Capacity to Meet 
Needs Worldwide

160 L
Framingham, MA USA

2000 L
Allston, MA USA

4000 L
Geel, Belgium

Bioreactor
Manufacturing

Scale

Licensed in US
and provides treatment 

for 
Children. Used in infant 

clinical studies.

Previously licensed 
outside of US. 

Intermediate scale is now 
obsolete and is no longer 

in production. Used in the 
older children & adults 

clinical studies 
(e.g. LOTS)

Licensed ex-US and 
provides treatment for all 
patients worldwide except 

children in the US, including 
adults treated in ATAP.  

Pending approval in the US 
and will be named 

Lumizyme.

AGLU 1602:
Overall Survival at 18 Months of Age (1 yr ERT)

Clinical Trial Patients
Untreated Historical Cohort 

18/18 trial patients
[100%]

1/62 untreated controls
[2%; 95% CI:  0% - 6%]

95% Confidence Intervals



AGLU 1602:
Survival Free of ANY Ventilation at 18 Months

12/18 trial patients
[67%; 95% CI:  45% - 88%]

1/62 untreated controls
[2%; 95% CI:  0% - 6%]

Clinical Trial Patients
Untreated Historical Cohort 
95% Confidence Intervals
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• Pompe disease is a continuum of clinical phenotypes, 
ranging from rapidly progressive infantile-onset to more 
slowly progressive, late-onset disease.

• All patients share a common pathophysiology: 
deficiency in GAA, leading to glycogen accumulation
in the lysosome.

• Early diagnosis is the key to optimal patient 
management.

• Current management consists of multidisciplinary
supportive measures.

• Pivotal study of ERT completed and next generation 
therapies are under study.

Pompe Disease

Summary
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