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Pompe disease:

History

• JC Pompe  described original 
clinical phenotype in 1932

• Classified as Glycogen storage 
disorder By Cori in 1954

• Discovered by Hers in 1963 to 
be due to a deficiency in acid α
glucosidase (  acid maltase)

• Encoded by GAA on C17q25

• Currently>80 deleterious 
mutations described



Pathology

• Acid α glucosidase is a lysosomal 

enzyme 

• Action:  cleaves glycogen 1,4 and 

1,6 alpha-glycosidic linkages  

producing glucose cytoplasm

Role-

1)Removal of autophaogytosed 

glycogen

2) ? Physiological role



:

• Liver and heart lysosomal α glucosidase activity is low at birth, 
but increases at 3–4 h and then decreases progressively 

• Autophagic vacuoles are not distributed randomly throughout 
the cytoplasm, but are deployed predominantly at the junction of 
cytoplasmic  glycogen areas with glycogen free areas

• Four hours after birth, autophagic activity is found to be 
increased↑ number, size and total volume of autophagic 
vacuoles

• This process is interrupted by parenteral glucose/ insulin infusion
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WT fibre v Pompe KO fibre in adult 

mouse (Fukuda T et al MOLECULAR THERAPY Vol. 14, No. 6, December 2006)



clinical

• Overall Incidence 1 in 40,000 though racial 

variations 

• Incidence of Infantile Pompe  1 in 138,000

• Glycogen accumulates in all organs but major 

affected heart and skeletal muscle 



Cclinical Presentation:

Median age of presentation 2-
3 months

Median age of hospitalization 
4months

Median age of death 7.5 
months

Motor: 40 %

Resp: 25%

Cardiac: 25%

Poor weight gain/ other  5%



Chest x- ray and ECG



Routine biochemistry:

Routine biochemistry:

Levels of CK, CK-MB, LDH, AST, and ALT 
generally appeared to be increased

AST/ ALT/LDH increase with age

CK median value = 690 IU NB can be 
normal  12.5 % of cases  of infantile  
presentation

No cases had normal levels of all the 
combined enzyme assays at the same 
time.
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Principles of  ERT in LSDs



Recombinant human acid -glucosidase
Major clinical benefits 

P.S. Kishnani et al  neurology 2007 





Problems with ERT

• Technical/dangerous

• Intrusive 

• Expensive

?effective



Efficacy with ERT :

Timing of onset  of ERT is crucial 

• Raben 2002

• Used a tetracycline-regulated transactivator  responsive 
promoter linked to GAA to turn production on and off

• 20-30% would completely clear glycogen cardiac tissue at 
one month

• only partial clearance was achieved 6 months of age when 
the enzyme >150%

• Clinically  hamden et al 2008



skeletal

Poor skeletal muscle response:

• low abundance of the CI-MPR in skeletal 
muscle increase dose 20 times that of other 
ERT

 antibodies



Antibody response to rhGAA 

A Joseph et al Ex Immun 2008 P.S. Kishnani et al  neurology 2007 



Importance of CRIM status

• In Pompe up to 30% of patients may be CRIM negative 

• No difference in the clinical or biochemical characteristics  of  
the CRIM-negative patients when  compared to the CRIM-
positive patients.

• However outcome of CRIM –ve patients currently  v poor



Antibody levels modifyed by the 
addition of methotrexate





Development of new phenotypes 
on treatment



The future


