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Glycogen storage disease (GSD) type la is rare inborn metabolic disorder, caused by glucose-6-pho-
sphatase deficiency, It characterized by hepatomegaly, hypoglycemia, lactic acidosis, hypertriglyceri-
demia, and hyperuricemia and it is usually manifested in the infantile period, In addition, it is also asso-
ciated with growth failure, pubertal delay, anemia, platelet dysfunction, osteopenia, and pulmonary
hypertension, Hepatocellular adenoma and renal dysfunction are frequent late complications, Delayed
diagnosis and inappropriate therapy lead to many complications such as growth failure, osteoporosis,
refractory gout, renal failure, hepatocellular carcinoma (HCC), and pulmonary hypertension, Here, two
Korean sisters diagnosed with GSD la, aged 33 and 36 respectively, were described and compared
to recent articles about four adults with late diagnosis of GSD la, One sister had typical manifestations
of GSD la including short stature (height, 145 cm), multiple hepatic adenoma, chronic kidney disease
stage IV, and severe osteoporosis, whereas the older sister had normal stature (162 cm), one tiny he-
patic nodule, and normal renal function, Direct sequencing of G6FPC in two sisters identified a homozy-
gous splicing mutation, ¢.645G) T, which is a prevalent mutation in Korea, Interestingly, our cases and
four adults from recent reports had asymptomatic mild hypoglycemia and various manifestations in-
cluding renal failure, HCC, fatty liver, or uncontrolled hyperlipidemia, These adult cases represent not
only heterogenous phenotype to genotype within family members with GSD la but also long-term com-
plications such as gouty arthritis, renal failure, and osteoporosis in untreated adult GSD la patients, In
addition, lactic academia and hypertriglyceridemia are good markers of GSD la to distinguish from
metabolic disease,
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Fig. 1. Abdominal ultrasound (US) finding in Patient 1 showing multiple hepatic adenomas (white
arrows) (A) and abdominal US in Patient 2 showing only tiny nodule (black arrow) and
fatty liver (B).
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Table 1. Comparison of Laboratory Findings between Patient 1 and 2

/gl g A

Parameter Unit Normal range Patient 1 Patient 2
Hb mg/dL 12.5-15 6.1 12.1
Fasting Glucose mg/dL 70-113 57 63

Uric acid mg/dL 2.5-8.0 12.3 3.3
Lactic acid mmol/L 0.5-2.2 7.1 5.4
Venous pH pH 7.5-7.45 7.23 7.36
HCOs mmol/L 22—26 8.4 26.2
AST/ALT IU/L 10-40 19/9 58/49
Triglycerides mg/dL 39-176 812 737

T. Cholesterol mg/dL 180-210 357 261
LDL—Cholesterol mg/dL <160 204 120
e—GFR mL/min/1.73m” >60 18 >60

BUN mg/dL 6—-20 58.4 14.3
Creatinine mg/dL 0.5-0.9 3.28 0.38
PIVKA-II, blood mAU/mL 0-40 12 26

AFP (ng/mL) ng/mL 0-8.1 <2.0 <2.0
25—-0H-vit.D3 ng/mL 4.8-52.8 <4 4.85
Urine microalbumin ug/mL <20 845 3

Bone desiometry 7Z—score -1.0-1.0 -3.3 -1.0

Echo CG - Trivial TR Dilated LA
Liver US - - Multiple hepatic adenoma, Small nodule, severe

LC cirrhotic change

Kidney US - - 1.5 cm mass on right Left kidney artery

kidney

aneurysm
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Fig. 2. Molecular analysis of the G6PC gene in patient 1. The patient has homozygous G6PC
mutations, ¢.648G>T (splicing).

Table 2. Comparison of Characteristics in Adult GSD Ia Patients Including Our Cases and Previous Reports

Present study Ref. 8 Ref. 9 Ref. 10 Ref. 11

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7
Nation Korea Korea Portugal Taiwan Taiwan Belgium Japan
Age of diagnosis (yr) 33 36 30 32 34 42 20
Sex F F M M F M F
Current age 33 36 51 expired alive alive alive
Delayed puberty + + + NA NA + NA
Height, cm (SDS) 145 162.4 156 175 162 170 152

(=3.35) (0.33) (=3.16) (0.29) (0.25) (=0.59) (=1.80)
Weight, kg 41 60.2 54 67 52 61 48.8
Body Mass Index 19.5 22.83 22 21.8 19.8 21.1 21.1
Fasting glucose (mg/dL) 57 63 60 65 67 64 73
Hyperuricemia GA GA GA GA GA - +
Hyperlipidemia + + + + + + +
Liver function test Normal Mild elevated NA Normal Normal Normal Normal
Anemia + - + + + - +
Lactic acidemia + + + + + + +
Platelet dysfunction epistaxis epistaxis epistaxis epistaxis  epistaxis NA
Liver status Multiple HA Fatty liver Multiple HCC Fatty liver HCC Fatty liver

HA s/p LT

Renal status PU+, CKD IV PU- PU+ NA NA PU- PU+
Pulmonary HTN - - - NA NA - NA
Osteoporosis + - + NA NA - NA
Genetic tests c.648G>T c.648G>T NA M121V M121V R170X c.648G>T

c.648G>T c.648G>T M121V M121V A192V  ¢c.648G>T
Abbreviations: GA, gouty arthritis; NA, not available; HA, hepatic adenoma; HCC; hepatic cellular carcinoma; LT,

liver transplantation; PU, proteinuria.
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