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Letter to the Editor
Acute pancreatitis in a patient with
glycogen storage disease type 1a
To the Editor,

A female child, 13 months of age, presented to our insti-
tution and was of short stature (68.2 cm;e2.5 standard
deviation [SD]) and low weight (7655 g,e1.5 SD). She had
hypertriglyceridemia (triglyceride (TG): 1100 mg/dL, total
cholesterol (TC): 237 mg/dL) with mild hepatomegaly and
did not present with hypoglycemia. We initially suspected a
lipid metabolism disorder. At 19 months, the child was
admitted to our institution again because of a viral infec-
tion. She had hypoglycemia (64 mg/dL), hyperlactatemia
(84.7 mg/dL), hyperuricemia (13.5 mg/dL), hyper-
triglyceridemia (1124 mg/dL), and exacerbated hepato-
megaly. The oral glucose tolerance test revealed blood
sugar/lactate levels of 52/45.9, 301/34.6, 432/49.7, 217/
58.5, and 116/53.6 mg/dL at 0, 30, 60, 90, and 120 min
after oral glucose loading. We suspected glycogen storage
disease (GSD) Ia. After discharge, she was frequently given
pastries because she liked them, and her mother was
pleased to see her eating. At 22 months, she presented to
our institution again with abdominal pain and vomiting.
Laboratory tests revealed hyperlipidemia (TG: 3791 mg/dL,
TC: 505 mg/dL), increased white blood cell counts (max:
26,900/mL), high blood C-reactive protein (max: 33.2 mg/
dL), and lipase (455 U/L) levels (Fig. 1A). Her abdominal
computed tomography revealed a slightly irregular outline
of the pancreas. She was diagnosed with acute pancreatitis
and treated with fasting, infusions with 10% glucose, and
medical therapy including nafamostat and famotidine. At
23 months, she was definitively diagnosed with GSD Ia by
the homozygous c.648G > T mutation in the G6PC gene, and
we advised a restricted-sugar diet, except glucose, and
allopurinol and pitavastatin calcium therapy. Her hyper-
triglyceridemia gradually improved.

We previously published an update on the status of pa-
tients with hepatic GSD in Japan that included 65 pa-
tients with GSD Ia.1 Patients with GSD Ia presented with
hepatic disorders (97%), hepatomegaly (92%), hyperlipid-
emia (94%), hyperlactatemia (92%), hyperuricemia (88%),
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and/or hypoglycemia (69%). The frequency of patients with
hyperlipidemia and without symptomatic hypoglycemia was
31% (20/65). Only one patient with GSD Ia developed acute
pancreatitis. Eighty-one percent (29/36) of patients with
GSD Ia had c.648G > T homozygous mutations, and 17% (6/
36) were compound heterozygotes with c.648G > T muta-
tions in the G6PC. Most Japanese patients with GSD Ia had a
c.648G > T mutation. Akanuma et al.2 reported that the
c.648G > T mutation was detected in 88 of 102 mutant
alleles in 51 Japanese patients with GSD Ia. Therefore, the
GSD Ia with c.648G > T mutation is a mild type of GSD Ia.
Frequent consumption of breast milk can contribute to the
prevention of hypoglycemia symptoms in GSD Ia patients. In
Japan, the onset of GSD Ia in most cases is >6 months,1

which could be attributed to factors such as the mild type
of GSD Ia with c.648G > T mutation and frequent con-
sumption of breast milk during infancy.

The underlying mechanism for the development of
pancreatitis in GSD Ia is not known. Factors such as hypo-
glycemia, lactic acidosis, hyperuricemia, and hyperlipid-
emia are known contributors to the onset of pancreatitis.3

We considered that this patient developed acute pancrea-
titis because of severe hyperlipidemia, which was exacer-
bated by frequent consumption of pastries containing both
lactose and sucrose. Galactose and fructose cannot be
converted to glucose in hepatocytes of patients with GSD
Ia, thereby accelerating the synthesis of both fatty and uric
acids.4 Diets that do not restrict galactose and fructose
lead to deteriorated liver disease, hepatomegaly, and fatty
liver. Therefore, restricting sugar, except glucose, in the
diets of these patients, is important.

The effect of hyperlipidemia on acute pancreatitis
is controversial.5,6 However, a blood triglyceride level
�1000 mg/dL is a risk factor for acute pancreatitis. We
demonstrated elevated blood TG and TC levels in nine pa-
tients with GSD Ia who were followed at Kumamoto Univer-
sity Hospital (Fig. 1B,C). Four patients presented with
reversible hypertriglyceridemia (�1000 mg/dL), two inter-
mittently developed hypertriglyceridemia (�2000 mg/dL),
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Figure 1 (A) Clinical course of developing acute pancreatitis
in GSD Ia. Blood (B) TG and (C) TC levels in nine patients with
GSD Ia. Blood TG and TC levels between patients with good and
poor medical compliance were significantly different. Even TG
levels in cases 2, 3, and 4 were controlled under 1000 mg/dL
during the medication and dietary compliance period. GSD:
glycogen storage disease, TG: triglyceride, TC: total choles-
terol, UA: uric acid.
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and none developed acute pancreatitis. Blood TG and TC
levels are different in each case, and considerable differ-
ences exist in blood lipid levels during the follow-up period
even in the same patient. Blood lipid levels reflect the basic
pathogenic state of the liver in patients with GSD Ia.
Although sustained hypoglycemia enhances lipid synthesis in
the liver, and blood TG and TC levels increase, excessive
intake of carbohydrates can also increase lipid synthesis in
the liver.

Therefore, patients with poorly managed GSD Ia some-
times develop hypertriglyceridemia (�1000 mg/dL) and
severe hypertriglyceridemia (�3000 mg/dL), which are
significant risk factors for acute pancreatitis.
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