
WHEN TO CONSIDER GLYCOGEN STORAGE DISEASE TYPE III (DEBRANCHING ENZYME DEFICIENCY)1

First metabolic and liver manifestations
generally in the first months of life
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1 = Glycogen Storage Disease III (GSD III) = amylo-1.6-glucosidase deficiency.
2Refer to the emergency protocol for hypoglycaemia: https://www.filiere-g2m.fr/urgences and Hypoglycaemia help sheet: https://filiere-g2m.fr/media/attachments/2024/12/19/diagnostic-fiche-
hypoglycemie.pdf
3 No correlation between the severity of liver and muscular damage.
4 Histological examination unnecessary and currently not recommended as part of the diagnostic process.
5 Other glycogen storage diseases, other causes of hypoglycaemia 2, hepatomegaly, growth retardation, etc.

Hypoglycaemia 2

on fairly short fasting times (<4 
hours) with improved fasting 
tolerance as age increases

Malaises, possible
convulsionsand any signs of 
clinical hypoglycaemia

Low fasting tolerance with 
frequent requests to eat, including 
at night

Growth abnormality

Growth retardation

Liver damage

Hepatomegaly
(tends to reduce with age)

Possible progression to fibrosis 
with a risk of portal hypertension 
(PHT), even cirrhosis and the 
development of liver cell carcinoma

Possible muscle damage, generally not the telltale sign
Generally progresses to an improvement in initial metabolic symptoms, then to 

peripheral muscle damage

Peripheral muscle damage 
3

Present in 85% of cases, 
associated with liver disease, may 
start in childhood

Childhood: fatigue, even Gowers’ 
sign

Adults: Muscle weakness 
generally moderate and non-
progressive, predominantly in the 
lower limbs and in the proximal 
region, as well as distally (manual 
dexterity affected, reduced grip 
strength, even amyotrophy of the 
hands)

Possible progression (rare) to 
disabling myopathy

Cardiac impairment
Inconstant, variable 
intensity, onset from very 
young age

Hypertrophic 
cardiomyopathy with left 
ventricular hypertrophy 
(LVH)

Most frequently 
asymptomatic, or dyspnoea 
on exertion, related to heart 
failure with preserved 
ejection fraction
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Glycogen storage disease type III?

Hypoglycaemia with ketosis and concomitant 

hyperlactataemia, partial glucagon response

Postprandial hyperlactataemia

Hypertriglyceridaemia, +/- Hypercholesterolaemia

Normal uric acid levels

Laboratory tests: Elevated transaminases 
(decreasing trend after the age of 10, possible 
mixed liver and muscular increase)

Abdominal ultrasound: hyperechogenic 
hepatomegaly (steatosis)
Follow-up: monitor for fibrosis, PHT, cirrhosis, 
adenomas, liver cell carcinoma

Liver histology4 (if performed): hepatocyte 
distention, glycogen overload, variable fibrosis

Laboratory: CPK often chronically 
elevated and possibly the sole sign of 
muscular damage (particularly in 
childhood), no rhabdomyolysis

Muscular histology4 (if performed): 
glycogen overload, vacuolation of 
muscle fibres

Echocardiography: LVH usually 
symmetrical

Abnormal ECG: signs of LVH

MRI: LV fibrosis

Specialist medical opinion and reference laboratory

Specialist workup
(preferably as an in-patient in a specialist department after an episode of 

hypoglycaemia, with initiation of nutritional and overall treatment)

Glycaemia / lactate cycle + Workup to eliminate potential differential diagnoses
5

Debranching enzyme activity assay
(most often in the leukocytes, deficient activity)

+/- measurement of glycogen in red blood cells when fasting (increase)

Genetic analysis (AGL gene)

Seek specialist advice quickly from a Centre of Excellence:
Rare Disease Centre of Reference / Competence:
https://www.filiere-g2m.fr/annuaire/
https://www.filnemus.fr/
https://www.filfoie.com/

Start the parallel treatment urgently; refer to the emergency protocols
for each symptom and/or disease: https://www.filiere-g2m.fr/urgences

Specialist treatment to be coordinated by specialist centre Genetic 
counselling, family investigation in a specialist centre

For more information: PNDS: French National Authority for Health - GSD 
III for Glycogen Storage Disease Type III (has-sante.fr)
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