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ABSTRACT… Objective: To determine the clinical, biochemical and radiological findings in children with glycogen storage 
disease (GSD) presenting to National Institute of Child Health, Karachi, Pakistan. Study Design: Cross-sectional study. 
Setting: Department of Hepatology and Gastroenterology, National Institute of Child Health, Karachi. Period: January 2021 
to June 2022. Material & Methods: A total of 40 children of either gender (male or female) aged ≤ 13 years diagnosed 
with GSD (confirmed on liver biopsy) were included. Clinical, biochemical and radiological findings were included. Data 
analysis was performed using SPSS Ver. 26.0. Results: In a total of 40 children with GSD, 22 (55.0) were boys. There were 
24 (60.0%) children who had age between 1 to 3 years. The mean age, weight and height were 2.8±1.7 years, 10.3±3.5 
kg and 79.9±11.6 cm respectively. Abdominal distension and hepatomegaly were the most common presentation reported 
in 40 (100%) children each while 37 (92.5%) children reported increased appetite. Biochemical investigations revealed that 
ALT 2 time above upper limit normal, hypertriglyceridemia and hyperuricemia were noted among 37 (92.5%), 32 (80.0%) 
and 16 (40.0%) children respectively. Liver biopsy had revealed GSD among all cases. Conclusion: Abdominal distension, 
hepatomegaly and increased appetite were the most common clinical presentation among children with GSD. Biochemical 
investigations revealed that ALT 2 time above upper limit normal, hypertriglyceridemia and hyperuricemia were the most 
frequent among children with GSD. 
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INTRODUCTION 
Glycogen storage diseases (GSD) are genetic 
disorders of carbohydrate metabolism caused by 
abnormalities of enzymes that regulate either the 
synthesis or degradation of glycogen.1,2 In patients 
with GSD, glycogen is abnormal in quantity and 
quality.2 Given the rare and extensive nature of 
the GSD, their multiple clinical and radiological 
traits may seem challenging. Early recognition 
of GSD is imperative given the availability of new 
treatment options to prevent irreversible damage.3 

In a study, clinical characteristics showed that 
abdominal distension was observed in 83.3% 
patients, short stature 64.2%, recurrent wheezing 
44.4%, diarrhea 40.3%, vomiting 27.8%, and 
seizures 22.8% patients.4 Furthermore, laboratory 
characteristics showed that hypertriglyceridemia 

was observed in 100%, transeminasemia in 
77.5%, anaemia in 38.9%, hypercholesterolemia 
in 33.3%, metabolic acidosis in 16.6%, and 
hyperuricemia in 11.7% children with GSD.4 In 
another study, radiological characteristics of 
children with GSD showed like nephromegaly 
with increased echogenicity in all 5 (100%) 
children, medullay nephrocalcinosis and stones 
was observed in 3 (60%) children with GSD.5

The determination of most frequent clinical and 
laboratory characteristics is an indispensable core 
for the early recognition of rare disease like GSD.6-

8 Moreover, the current study also investigated 
radiological features of these children. This study 
was thought to ultimately help the clinician with 
both diagnosis and prognosis of children with 
GSD. Objective of this study was to determine the 
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clinical, biochemical and radiological findings in 
children with GSD presenting to National Institute 
of Child Health, Karachi, Pakistan. 

MATERIAL & METHODS
This cross-sectional study was conducted at 
Department of Hepatology and Gastroenterology, 
National Institute of Child Health, Karachi, 
Pakistan from January 2021 to June 2022. This 
study was conducted after getting approval 
from Institutional Ethical Committee (IERB No. 
36/2020, dated: 26-11-2020).

Inclusion criteria were all children of either gender 
(male or female) aged ≤ 13 years diagnosed with 
GSD presenting to us during the study period. 
Exclusion criteria were children with other storage 
disorders. Parents or caregivers of children 
unwilling to be part of this study were also not 
included. GSD was described as a metabolic 
disorder caused by enzyme deficiencies affecting 
either glycogen synthesis, glycogen breakdown 
or glycolysis (glucose breakdown), typically 
within muscles and/or liver cells. It was confirmed 
on liver biopsy. 

Clinical presentation like abdominal distension, 
hepatomegaly, short stature, dolls facies, diarrhea, 
convulsion, vomiting and appetite along with 
biochemical findings like hypertriglyceridemia, 
transaminasemia, hypercholesterolemia, 
hyperuricemia and hypoglycemia were noted. 
Radiological findings like hepatomegaly, 
nephromegaly and renal stones were also 
noted. Short stature was labeled as height SDs 
<-2 for particular age and sex. Doll’s facies was 
labeled as facial appearance with a round facial 
form, full cheeks, a short nose, and a relatively 
small chin. Hypertriglyceridemia was defined 
as presence of triglycerides level of >200 
mg/dl. Normal transaminasemia levels were 
defined as aspartate transaminase [AST] <40 
IU/L or alanine transaminase [ALT] <35 IU/L. 
Hypercholesterolemia was described as total 
cholesterol level >200 mg/dL. Metabolic acidosis 
was labeled as pH <7.35 and bicarbonate 
<24 mEq/L. Neutropenia was labeled as the 
absolute neutrophil count (ANC) of <1500/mm3. 
Nephromegaly was labeled as maximal renal 

length above the 95th percentile on ultrasound 
(confirmed on the basis of medical record). 
Increased echogenicity was defined as fatty 
infiltration of the liver producing a diffuse increase 
in echogenicity.

Data analysis was performed using SPSS Ver. 26.0. 
Mean and standard deviation were calculated 
for quantitative data whereas frequency and 
percentages were calculated for demographic 
features, clinical presentation, biochemical and 
radiological findings. 

RESULTS
In a total of 40 children with GSD, 22 (55.0%) were 
boys. There were 24 (60.0%) children who had 
age between 1 to 3 years. The mean age, weight 
and height were 2.8±1.7 years, 10.3±3.5 kg and 
79.9±11.6 cm respectively. Table-I is showing 
baseline characteristics of children studied.

Characteristics Number (%)

Gender
Boys 22 (55.0%)
Girls 18 (45.0%)

Age (years)
<1 7 (17.5%)
1-3 24 (60.0%)
>3 9 (22.5%)

Consanguinity
Yes 36 (90.0%)
No 4 (10.0%)

Table-I. Demographic characteristics of children with 
glycogen storage disease (n=40)

Abdominal distension and hepatomegaly were 
the most common presentation reported in 40 
(100%) children each while 37 (92.5%) children 
reported increased appetite. Figure-1 is showing 
frequency of common clinical presentations 
among children with GSD.
Biochemical investigations revealed that 
ALT 2 time above upper limit normal, 
hypertriglyceridemia, hyperuricemia were noted 
among 37 (92.5%), 32 (80.0%), and 16 (40.0%) 
children respectively. The mean hemoglobin, 
total leukocyte and platelet counts were 10.3±1.7 
g/dl, 11900±3900/mm3 and 353000±142000 uL 
respectively. Neutropenia was observed among 
10 (25.0%) cases. Liver biopsy findings included 
large hepatocytes with abundant glycogen and 
PAS positive stain. Furthermore, liver fibrosis 
(stage-2) was diagnosed in 20 (50.0%) children. Figure-1. Frequency of common clinical presentations 
among children with glycogen storage disorders (n=40)



Glycogen storage disease

Professional Med J 2023;30(10):1324-1327.1326

3

Biochemical Abnormalities Frequency (%)
Hypertriglyceridemia 32 (80.0%)
Hypercholesterolemia 11 (27.5%)
ALT (>2xULN) 37 (92.5%)
CPK (>170U/L) 3 (7.5%)
Hyperuricemia (>5mg/dl) 16 (40.0%)
Hypoglycemia 4 (10.0%)
Neutropenia 10 (25.0%)
Urinary ketones 12 (30.0%)
Metabolic acidosis 15 (37.5%)

Table-II. Frequency of biochemical abnormalities 
among children with glycogen storage disorders 

(n=40)

DISCUSSION
GSD is considered to be a rare group of inherited 
disease described by enzyme defects that further 
disturb glycogen synthesis and degradation 
cycle. In the present study, liver biopsy showed 
that all 40 cases were GSD. Local study done by 
Bilal H et al from Lahore Pakistan revealed that 
79.7% children were having GSD type-1.9 The 
literature has shown that GSD tyope-1 is the most 
common GSD while GSD type-III is known to be 
the second most frequent GSD globally.4

We found that 55.0% children with GSD were 
boys. The literature does not show certain 
inclination towards a specific gender in GSD10 but 
a recent local study published from Ahmed S et al 
showed that 74.5% children with GSD were boys 
so our findings are pretty consistent with the local 
literture.11 A study done by Moraru E et al found 
equal proportion of boys and girls among GSD 
type-1 children studied.12 The mean age of our 
study cases was 2.8±1.7 years. Our findings are 
comparable with what was found by Bilal H et al 
where they noted mean age of children with GSD 
type-1 to be 2.09±1.65.9 Usually, GSD is thought 
to exhibit in the infancy period and it commonly 
presents in the form of abdominal distension, 
hepatomegaly, short stature, doll’s facies and 
recurrent diarrhea as has been reported in the 
literature.13,14

Abdominal distension and hepatomegaly and 
abdominal distention were the most common 
presentation reported in 100% children each and 
our findings are pretty consistent what has been 

reported in the literature.9,13,14 Some of the rare 
clinical presentations include pancreatitis, renal 
calculi or hepatic nodules.15,16 In the present study, 
one child presented with renal stones. Along 
with clinical findings, biochemical and laboratory 
findings are considered to be very helpful 
especially for identifying metabolic disorders 
like hypertriglyceridemia, hypercholesterolemia 
and hypoglycemia as many of the children 
with GSD may present asymptomatic.14 In the 
present work, ALT 2 time above upper limit 
normal, hypertriglyceridemia and hyperuricemia 
were noted among 92.5%, 80.0% and 40.0% 
children respectively. Bilal H et al reported 
hypertriglyceridemia, hypercholesterolemia 
and hypoglycemia to be present in 92.9%, 
63.3% and 14% children respectively.9 Literature 
reports hyperuricemia to be present in about 
20-30% children in the 1st decade of life while 
its risk increases more in the 2nd decade. In this 
study, hyperurecemia was reported in 40.0% 
children which is relatively high to what has 
been reported by others in the past.4,9 Initiation 
of metabolic crises among children with GSD 
may start exhibiting in the form of hypoglycemia 
that can further progress into metabolic acidosis, 
convulsions and ultimately result in death if these 
conditions are not identified, addressed and 
managed timely. Liver biopsy is known to be the 
best method for labeling GSD especially in the 
developing countries but clinical and biochemical 
assessment can further prove helpful. In the 
developed world, access to enzymes essays and 
genetic studies has almost made liver biopsy 
obsolete.

The present study is one of the few local studies 
conducted among children with GSD so it adds to 
what little is known about this rare entity. We were 
unable to note treatment details and outcomes 
in the current set of patients. Further prospective 
trials are necessary to further enlighten us about 
the various insights of GSD.

CONCLUSION
Abdominal distension, hepatomegaly and 
increased appetite were the most common 
clinical presentation among children with 
GSD. Biochemical investigations revealed 
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that ALT 2 time above upper limit normal, 
hypertriglyceridemia and hyperuricemia were the 
most frequent among GSD children. 
Copyright© 10 July, 2023.
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