
Glycogen storage disease type IIIa (GSD IIIa)  
is an autosomal recessive disorder caused by defi-
ciency of glycogen debranching enzyme.1 When the 
debranching enzyme is defective, glycogen break-
down is incomplete. 

The disorder usually involves both liver and 
muscle and is termed glycogen storage diseases type 
IIIa. However, in about 15% of patients, the disease 
appears to involve only the liver and is classified as 
type IIIb. Hypoglycemia, hepatomegaly and progres-
sive myopathy are prominent clinical findings. The 
presence of a wide variety of mutations in the AGL 
gene causing disease has been described in the liter-
ature.2-4 This new mutation we found in the AGL 
gene has not been yet published. In this case, we 
aimed to present our case of a 44-year-old Turkish 
male diagnosed as glycogen storage disease type IIIa, 
accompanied by this new mutation with hyper-
glycemia  associated with type 2 diabetes mellitus 
without hypoglycemia. 

 CASE REPORT 
A 44-year-old male patient was admitted to our clinic 
with complaints of inability to walk, dry mouth, poly-
dipsia and polyuria. There is no known family history 
of diabetes mellitus and glycogen storage disease. 

Physical exam showed hepatomegaly, muscle 
weakness and atrophy of the distal extremities. The 
patient’s height was 165 cm and weight 50 kg.When 
he was 20 years old, he was diagnosed with glyco-
gen storage disease (GSD) by muscle biopsy due to 
myopathy but at that time the type of the disease was 
not determined.The patient first noticed muscle 
weakness of the distal extremities at the age of 20. 
The symptoms gradually increased, and he could no 
longer walk without walking stick. 

In blood tests, glucose: 262 mg/dl, ALT: 74 U/L, 
AST: 50 U/L creatinine kinase (CK): 898 U/L 
HBA1c: 10.3% was detected. The laboratory results 
of the patient are shown in Table 1. 

Turkiye Klinikleri J Case Rep. 2020;28(3):173-6

173

Glycogen Storage Disease Type IIIa Presenting with  
Hyperglycemia: A Novel Mutation 
    Mehmet GÜVENa,     Mehmet ŞİMŞEKb,     Müslüm GÜNEŞc,     Selahattin TEKEŞd 
aŞırnak State Hospital, Clinic of Endocrinology and Metabolism, Şırnak, TURKEY 
bDicle University Faculty of Medicine, Department of Endocrinology and Metabolism, Diyarbakır, TURKEY 
cÇınar State Hospital, Department of Internal Medicine, Diyarbakır, TURKEY 
dDicle University Faculty of Medicine, Department of Medical Biology and Genetics, Diyarbakır, TURKEY

ABS TRACT Glycogen, the storage form of glucose in cells; plays a vital role in cellular function by providing the energy required for most 
metabolic processes. Defects in glycogen metabolism cause an accumulation of glycogen in the tissues.The glycogen storage diseases were 
categorized numerically in the order in which the enyzmatic defects were identified. Glycogen storage disease type IIIa is an inherited glyco-
gen storage disease that is an autosomal recessive transition affecting liver and muscles. It occurs as a result of mutation in the gene of glyco-
gen debranching enzyme (AGL gene). Hypoglycemia is a common condition. In this case, we presented a case of  glycogen storage disease 
type IIIa with a new mutation in the AGL gene presenting with hyperglycemia.  
 
Keywords: Glycogen storage disease type IIIa; hyperglycemia; a novel mutation

DOI: 10.5336/caserep.2020-74932 CASE REPORT

Correspondence: Mehmet GÜVEN 
Şırnak State Hospital, Clinic of Endocrinology and Metabolism, Şırnak, TURKEY 

E-mail: dr.mguven@gmail.com 
 

Peer review under responsibility of Turkiye Klinikleri Journal of Case Reports. 
 

Re ce i ved: 16 Mar 2020          Received in revised form: 21 Jun 2020         Ac cep ted: 25 Jun 2020          Available online: 21 Aug 2020 
 

2147-9291 / Copyright © 2020 by Türkiye Klinikleri. This is an open 
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Turkiye Klinikleri Journal of Internal Medicine 
Türkiye Klinikleri Journal of Case Reports

https://orcid.org/0000-0002-0752-8815
https://orcid.org/0000-0002-1291-1229
https://orcid.org/0000-0001-6433-573X
https://orcid.org/0000-0001-6405-1112
https://creativecommons.org/licenses/by-nc-nd/4.0/


Due to the newly diagnosed diabetes mellitus, 
we decided to start low dose insulin therapy. The pa-
tient was injected insulin lispro 3x4 units and insulin 
glargine 1x12 units.  

EMG (electromyography) for the lower extrem-
ities was applied to the patient who had difficulty in 
walking and had elevated muscle enzymes. Sensori-
omotor polyneuropathy was observed on EMG. Ab-
dominal ultrasonography revealed enlargement of 
liver. The muscle biopsy performed 24 years ago due 
to the patient’s inability to walk was consistent with 
the GSD but the patient has been never followed 
since then. Molecular genetic analysis was performed 
for the patient to determine the type of GSD. A ho-

Mehmet GÜVEN et al. Turkiye Klinikleri J Case Rep. 2020;28(3):173-6

174

Laboratory values Result Reference range 

Glucose (mg/dl) 262 70-100 

Creatinine ( mg/dl) 0,67 0,5-1,4 

Na (mmol/L) 138 135-145 

K (mmol/L) 4,2 3,5-5,1 

Ca (mg/dl) 8,8 8,4-10,2 

Phosphorus (mg/dl) 3,8 2,5-4,5 

ALT (U/L) 74 0-45 

AST (U/L) 50 0-35 

CK (U/L) 898 40-165 

LDH (U/L) 288 125-220 

HbA1c (%) 10,3 4-5,6 

C-peptide (ng/mL) 1,24 1,1-4,4 

TABLE 1:  Laboratory values of the patient.

FIGURE 1: The figure shows the sites of enzymatic defects resulting in clinical glycogenoses.6



mozygous class 2 c.3258_3259DelAGinsCC muta-
tion was detected in the AGL gene exon 24. This 
change has not been previously reported in the liter-
ature and the patient was diagnosed with glycogen 
storage disease type IIIa. The patient’s blood glucose 
level was regulated and the patient was discharged 
with supportive treatment. 

 DISCUSSION 

Glycogen storage disease type IIIa is an autosomal 
recessive transition as a result of a mutation in the 
AGL gene.5 This disease is characterized by the de-
velopment of dysfunction of the organs as a result of 
glycogen storage in the muscle and liver due to the 
glycogen debranching enzyme defect.  

Glyogenolysis by which glycogen is broken down 
by the action of enzyme phosphorylase to the glucose 
molecules. Depolymerization of glycogen by phos-
phorylase halts when glycogen branches have been re-
duced to two to four linked glucose molecules. 
Glycogen debranching enzyme has two catalytic activ-
ities. One of this is the cleavage of a dextrin branch 
from the remaining glycogen molecule (amylo-1,6-glu-
cosidase activity). The other one is the transfer of the 
dextrin to the free end of a dextran polymer (oligo-1,4-
1,4-glucanotransferase activity).The transferred dextrin 
may then be further depolymerized by phosphorylase.6 

Clinical features and enzyme activities are 
highly variable in affected patients. The enzyme  
defects of glycogen storage diseases are shown in 
Figure 1. 

Due to the glycogen debranching enzyme defect, 
patients may develop hypoglycemia, hepatomegaly, 
growth retardation and progressive myopathies. 

Hypoglycemia, in particular, is a life-threaten-
ing complication and frequent episodes of hypo-
glycemia cause growth retardation in childhood. 
Hypoglycemia is controlled by frequent carbohydrate 
meals and a form of continuous carbohydrate supply 
overnight.7 The tendency toward normoglycemia as 
the patient grows older is considered to be due to a 
decrease in insulin output. He was learned to feel 
very hungry from time to time in childhood, but de-
creased as he grows older. But he had no severe hy-
poglycemia episodes since diagnosed GSD. 

Hypoglycemia is common in GSD. However, 
hyperglycemia was detected in this case due to the 
diagnosis of diabetes mellitus. Hyperglycemia, on the 
other hand, has been rarely reported in patients with 
GSD IIIa. Diabetes mellitus in GSD IIIa is diffucult 
to treat due to predisposition to hypoglycemia. After 
careful consideration, we decided to start low dose 
insulin therapy. After the insulin therapy, the patient 
did not develop hypoglycemia. 

Depending on the affected organ, elevation in 
liver and muscle enzymes can be seen. Our patient 
who was admitted to our hospital complained of mus-
cle weakness. Level of creatinine kinase (CK) and 
liver enzymes were high. Serum CK levels can be 
useful for muscle involvement; however, normal CK 
levels do not rule out muscle enzyme deficiency.8 Our 
patient had previously (24 years ago) been diagnosed 
with GSD in Gülhane Military Medical Academy in 
Turkey but not diagnosed with disease type. GSD 
Type IIIA diagnosis was considered because of mus-
cle and liver involvement. The decrease in liver size 
can be misleading as progressive liver cirrhosis and 
hepatic failure can occur, and some individuals de-
velop end-stage liver cirrhosis.9 However hepatic fail-
ure was not observed.  

Clinically relevant myopathy with slowly pro-
gressive muscle weakness typically develops later.10 
Myopathy usually becomes prominent in the third or 
fourth decades of life, manifesting as slowly pro-
gressive muscle weakness involving the proximal 
muscles, that is, the larger muscle groups of the 
shoulders and hips. He first noticed muscle weakness 
of the distal extremities at the age of 20. Then his 
symptoms gradually increased, and he could no 
longer walk without walking stick. 

The human AGL gene located on chromosome 1 
(1p21) has 35 exons and covers about 85 kb of ge-
nomic DNA.11 A wide variety of AGL gene muta-
tions have been described which cause disease today. 
Molecular genetic analysis of the AGL gene was per-
formed by DNA sequencing to determine the type of 
GSD of this patient. The AGL gene exon 24 was de-
tected homozygous class2 c.3258_3259Del AGin-
sCC mutation. This type of mutation was a new type 
that was not previously described in the literature. In 
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this case of Turkish race, the cause of glycogen stor-
age disease type IIIa with hyperglycemia may be due 
to this new mutation. As new patients with this mu-
tation are found, the association may perhaps be bet-
ter explained. 

As a result, this new mutation type detected in 
the Turkish population and the presence of hyper-
glycemia without underlying chronic liver disease in 
the patient is a rare condition for GSD type IIIa. 
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