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Abstract 

Background: Glycogen storage disease (GSD) type IIIa is a rare inborn error of 

metabolism characterized by a deficiency in glycogen disbranching enzymes. Nutritional 

intervention is a cornerstone in the medical care plane. Case presentation: A 2-year-old 

Jordanian male, who is known to have GSD IIIa since he was 4 months was admitted 

because of infection. The child was on a special diet (small, frequent meals of complex 

carbohydrates and protein, avoiding simple sugars and fasting is prohibited). The child 

showed good activity level and a good appetite. Method: The medical-nutritional 

intervention of GSD IIIa was evaluated by retrograde reviewing the child BMI, blood and 

biochemical tests on presentation and a month later visit. Results: The biochemical tests 

included: blood glucose, urea, creatinine, cholesterol, triglycerides, albumin, total 

bilirubin, aspartate amino transferase (AST), alanine aminotransferase (ALT) and WBCs 

were decreased after nutritional intervention, however, the RBCs blood test was 

increased. On presentation, the child's weight and height were documented as above the 

15th and at 97th percentile respectively for his age, no change after the one month later 

visit was observed. Conclusion: The biochemical and blood tests improved at the one-

month follow-up visit vs. baseline. The individualized medical-nutritional intervention is a 

cornerstone in the management of GSD IIIa as part of a comprehensive medical care 

process. 
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Background and Aims 

Glycogen storage disease type III (GSD III) 

also known as Cori disease, is a part of a rare 

group of inherited enzyme defects that affect the 

glycogen metabolism to produce glucose. It is an 

inborn error of metabolism caused by autosomal 

recessive deficiency in glycogen disbranching 

enzymes [1]. It is a disease of variable clinical 

severity affecting primarily the liver and muscle 

tissue. Internationally, the frequency and 

incidence GSD III is 1 children per 100,000 live 

births [2-4]. Deficiency of the enzyme in liver 

and muscle tissue produces a variant known as 

GSD IIIa which is more common, whereas the 

GSD IIIb is another variant caused by a 

deficiency of the enzyme in the liver only 

without muscle involvement [1,5]. 

The GSD III shows diverse clinical 

presentations. In infancy and early childhood, it 
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presents with recurrent infection, hypoglycemia, 

hepatomegaly and growth retardation is not 

unexpected
 

[5]. On the other hand, during 

adulthood, it presents only with asymptomatic 

hepatomegaly, myopathy or occult liver disease 

[6]. In a small portion of patients with GSD III 

end stage liver disease or cirrhosis may occur 

due to chronic fibrosis [7-9]. Generally, fasting 

hypoglycemia improves with age and 

hepatomegaly frequently regresses [10-11].  

Case presentation 

In this case study, acute management of the 

child is beyond the scope of this case however, 

medical-nutritional intervention of GSD IIIa was 

evaluated by retrograde reviewing the BMI, 

blood and biochemical tests on presentation and 

a month later visit for a 2-year-old Jordanian 

male who is known to have a GSD IIIa since he 

was 4 months. His parents are relatives with no 

known family history of GSD IIIa. He had been 

breastfed for 4 months. The child is on a special 

diet (small, frequent meals of complex 

carbohydrates and protein, avoiding simple 

sugars and fasting is prohibited). The child 

showed good activity level and a good appetite. 

The child's parents are eager to compresence and 

learn more about their child's case from 

nutritional point of view so they referred to 

department of clinical nutrition to know more 

about their child rare disease. 

The weight and height were reported by the 

child's parents (11.3 Kg and 98 cm) respectively. 

A series of biochemical tests that conducted 

during hospitalization including Urea, 

Creatinine, Cholesterol, Triglycerides, Albumin, 

total Bilirubin, Aspartate Aminotransferase 

(AST) and Alanine Aminotransferase (ALT). 

Moreover, the blood test included Hemoglobin, 

WBCs and RBCs. A written informed consent 

was obtained from child parents after the nature 

of the case study had been explained. 

Table 1. The blood test on presentation and one month later after nutritional intervention. 

Normal range One month later On presentation Blood test 

10-14 g/dl 13.8 g/dl   13.9 g/dl  Hemoglobin  

 (3.8-10.8) ×10
3
 /µl 10.2 x 10

3
 /µl 24.7 x 10

3
 /µl   WBCs  

(4.3-5.8) ×10
6
/µl  4.66 x 10

6
/µl 3.79 x 10

6
/µl   RBCs  

 

After retrograde reviewing of child data on 

presentation and on a month later visit, the 

child's weight and height were above the 15
th

 

and at 97
th

 percentile for his age. When 

reviewing them, they were not changed after one 

month from presentation. This indicates normal 

growth with no evidence of stunting or growth 

retardations according to the WHO growth 

charts
 

[12].
 

However, infants with GSD IIIa 

usually have high risk of growth retardation [13] 

making the long-term monitoring of growth is 

important by using standard growth charts for 

age in order to detect any changes in growth 

parameters and evaluate the nutritional related 

qualitative and quantitative risk by referring to 

medical specialist. The blood tests on 

presentation and at a month later visit after 

nutritional intervention are shown in Table 1. 

The WBCs test (24.7 x 10
3
 /µl vs. 10.2 x 10

3
 /µl) 

was lower after nutritional intervention, on other 

hand, the RBCs test (3.79 x 10
6
/µl vs. 4.66 x 

10
6
/µl) was increased after intervention. 

The blood test showed normal level of 

hemoglobin indicating a good nutritional status 

as no risk of anemia. Whereas, high white blood 

cell count (leukocytosis) related to active 

infection on presentation [14] which was 

associated with hypoglycemia (62 mg/dl) that 

resolved after infection is resolved through 

medical intervention. A close blood glucose 

monitoring is required during course of illness 

and the routine immunization should be 
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warranted to know if any is missing and decrease 

risk of infection [11].  

The biochemical tests on presentation and on 

a month later visit after nutritional intervention 

are given in Table 2. The following biochemical 

tests were different after nutritional intervention: 

Random blood glucose (62 mg/dl vs. 77 mg/dl), 

Urea (50 mg/dl vs. 19 mg/dl), Creatinine (0.9 

mg/dl vs. 0.5 mg/dl), Cholesterol (260 mg/dl vs. 

143 mg/dl), Triglycerides (243mg/dl vs. 

171mg/dl), Albumin (3.7 g/dl vs. 3.3 g/dl) and 

Bilirubin total (0.67 mg/dl vs. 0.5 mg/dl). The 

Aspartate aminotransferase (AST) and Alanine 

aminotransferase (ALT) were also lower after 

nutritional intervention (790 U/L vs. 226 U/L) 

and (239 U/L vs. 133 U/L) respectively. As 

shown above, the child had hypercho-

lesterolemia and hypertriglyceridemia on 

presentation.  

Table 2. The biochemical test on presentation and one month later after nutritional intervention. 

Normal range One month later On presentation Biochemical test 

70-140 77 mg/dl 62 mg/dl Random blood glucose 

15-45 mg/dl 19 mg/dl 50 mg/dl Urea 

0.5- 1.4 mg/dl 0.5 mg/dl 0.9 mg/dl Creatinine  

< 200 mg/dl 143 mg/dl 260 mg/dl Cholesterol  

30-200 mg/dl 171 mg/dl 243 mg/dl Triglyceride  

3.4- 5 g/dl 3.3 g/dl 3.7 g/dl Albumin  

< 1.5 mg/dl 0.5 mg/dl 0.67 mg/dl Bilirubin, total 

0 – 60 U/L 226 U/L 790 U/L Aspartate aminotransferase (AST) 

0-50 U/l 133 U/L 339 U/L Alanine aminotransferase (ALT) 

 

This is consistent with other studies results, 

where 40% of those with GSD III have 

hyperlipidemia [15,16]. However, not all studies 

confirm this finding [17]. The 

hypertriglyceridemia and hypercholesterolemia 

were correlated negatively with age, and may 

reflect increased severity of hypoglycemia in this 

younger population [18-20]. The child urea and 

creatinine level were typically normal on 

presentation. Whereas, elevated hepatic 

transaminase concentrations with more than 500 

U/L aspartate aminotransferase (AST) 

concentrations were also observe [3,20]. 

Although Serum level of AST and ALT are 

markedly elevated in the first decade of life, it 

tends to decrease significantly thereafter [5]. In 

general, Hepatomegaly among individuals with 

GSD III may improve with age and usually 

resolve after puberty
 

[3]. All previous 

biochemical tests were improved after one 

month of medical-nutritional therapy which 

aimed to decrease the workload of the liver by 

providing a diet with lower simple sugar, high in 

complex carbohydrate and protein and normal 

fat with bedtime snack and cornstarch to 

enhance gluconeogenesis and prevent 

hypoglycemia. Follow up every 6 months of 

serum AST, ALT, bilirubin and albumin to 

yearly detect the extent of hepatic damage 

monitor progression of liver failure and routine 

immunizations should be offered including 

hepatitis B [3]. The plan of medical-nutritional 

intervention of GSD IIIa in general should be 

individualized, no specific therapy exists. 

However, it is mainly based on symptomatic and 

nutritional therapies. 

Conclusion 

These results emphasize the importance of 

the collaboration among multidisciplinary 
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medical care professionals including clinical 

nutritionist; to establish an individualized 

medical-nutritional intervention in children of 

GSD IIIa to ensure the patients best care and 

outcome. 

Acknowledgements. Many thanks for the 

study patient and his family for the opportunity 

to review and follow up the child medical 

record. 

Financial disclosure: none declared. 

REFERENCES 

1. Coleman RA, Winter HS, Wolf B, Gilchrist 

JM, Chen YT. Glycogen Storage Disease type III 

(glycogen debranching enzyme deficiency): correlation of 

biochemical defects with myopathy and cardiomyopathy. 

Ann Intern Med 116: 896-900, 1992. 

2. Aoyama Y, Ozer I, Demirkol M et al. Molecular 

features of 23 patients with glycogen storage disease type 

III in Turkey: a novel mutation p.R1147G associated with 

isolated glucosidase deficiency, along with 9 AGL 

mutations. J Hum Genet 54: 681-686, 2009. 

3. Kishnani PS, Austin SL, Arn P et al. Glycogen 

Storage Disease Type III diagnosis and management 

guidelines. Genetics in Medicine 12: 7, 2010. 

4. Laforêt P, Weinstein DA, Smit GPA. The 

glycogen storage diseases and related disorders. In: 

Saudubray J-M, van den Berghe G, Walter JH (Ed) Inborn 

metabolic diseases: diagnosis and treatment. Springer, 

Heidelberg. 2012; 115–140. 

5. Sentner CP.  Hoogeveen IJ.  Weinstein DA et 

al. Glycogen storage disease type III: diagnosis, genotype, 

management, clinical course and outcome. J Inherit Metab 

Dis 39: 697–704, 2016 

6. Wolfsdorf JI, Holm IA, Weinstein DA. 

Glycogen storage diseases: phenotypic, genetic, and 

biochemical characteristics, and therapy. Endocrinol 

Metab Clin North Am 28: 801-823, 1999. 

7. Haagsma EB, Smit GP, Niezen-Koning KE, 

Gouw AS, Meerman L, Slooff MJ. Type IIIb glycogen 

storage disease associated with end-stage cirrhosis and 

hepatocellular carcinoma. The Liver Transplant Group. 

Hepatology 25: 537-540, 1997. 

8. Siciliano M, De Candia E, Ballarin S et al. 

Hepatocellular carcinoma complicating liver cirrhosis in 

type IIIa glycogen storage disease. J Clin Gastroenterol 

31: 80-82, 2000. 

9. Matern D, Starzl TE, Arnaout W et al. Liver 

transplantation for glycogen storage disease types I, III, 

and IV. Eur J Pediatr 158: S43-S48, 1999. 

10. Coleman RA, Winter HS, Wolf B, Chen YT. 

Glycogen debranching enzyme deficiency: long-term 

study of serum enzyme activities and clinical features. J 

Inherit Metab Dis 15: 869-881, 1992. 

11. Zimakas PA, Rodd CJ. Glycogen storage 

disease type III in Inuit children. CMAJ 172: 355, 2005. 

12. de Onis M, Garza C, Onyango AW, Martorell 

R (Eds). WHO child growth standards. Acta Paediatr 450: 

1–101, 2006. 

13. Wolfsdorf JI, Holm IA, Weinstein DA. 

Glycogen storage diseases: phenotypic, genetic, and 

biochemical characteristics, and therapy. Endocrinol 

Metab Clin North Am 28: 801-823, 1999. 

14. Accessed at: https://www.mayoclinic.org/ 

diseases-conditions/pediatric-white-blood-cell-

disorders/symptoms-causes/syc-20352674 

15. Talente GM, Coleman RA, Alter C et al. 

Glycogen storage disease in adults. Ann Intern Med 

120:218–226, 1994. 

16. Smit GP, Fernandes J, Leonard JV et al. The 

long-term outcome of patients with glycogen storage 

diseases. J Inherit Metab Dis 13: 411– 418, 1990. 

17. Keddad KRS, Baussan C, Chalas J et al. Blood 

lipids and rheological modifications in glycogen storage 

disease. Clin Biochem 29: 73–78, 1996. 

18. Bernier AV, Sentner CP, Correia CE et al. 

Hyperlipidemia in glycogen storage disease type III: effect 

of age and metabolic control. J Inherit Metab Dis 31: 729, 

2008.  

19. Wolfsdorf JI, Holm IA, Weinstein DA. 

Glycogen storage diseases. Phenotypic, genetic, and 

biochemical characteristics, and therapy. Endocrinol 

Metab Clin North Am 28: 801–823, 1999. 

20. Charpentier C, Saudubray J. Clinical 

phenotypes: diagnosis/algorithms. In:Valle D, Beaudet A, 

Vogelstein B, Kinzler K, Antonarakis S, Ballabio A, (ed). 



 

 

Romanian Journal of Diabetes Nutrition & Metabolic Diseases / Vol. 24 / no. 4 / 2017 313 

Scriver’s online metabolic & molecular bases of inherited 

disease. New York, NY: McGraw-Hill; 2009. 

21. Talente GM, Coleman RA, Alter C et al. 

Glycogen storage disease in adults. Ann Intern Med 120: 

218–226, 1994. 

22. Coleman RA, Winter HS, Wolf B, Chen YT. 

Glycogen debranching enzyme deficiency: long-term 

study of serum enzyme activities and clinical features. J 

Inherit Metab Dis 15: 869–881, 1992. 

 

 


