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Glycogen storage diseases are a group of heterogeneous metabolic disorders that
result from a defect in enzymatic pathway of either glycogen synthesis or glycogen
degradation. Here we are reporting a case of glycogen storage diseases type 1 with
renal stone as initial manifestation of disease at 2 months of age. There were case
reports of recurrent renal calculi in older age group with this disease and considered to
be arisen due to metabolic derangements. Although the exact mechanism of renal
stones in glycogen storage disease is not clear, in this unique case occurrence of renal
stones at 2 months of age suggests that the pathogenesis of renal calculi is probably
multifactorial or a part of disease.

Introduction
Glycogen storage diseases (GSDs) are a group of heterogeneous
metabolic disorders that result from a defect in enzymatic
pathway of either glycogen synthesis or glycogen degradation.
Type-1 glycogen storage disease is also known as von Gierke’s
disease caused by deﬁciency of glucose-6-phosphatase (G6PD)
enzyme. G6PD deﬁciency results in accumulation of glycogen
in hepatocytes and proximal renal tubules that results in
hepatomegaly and nephromegaly, respectively. Usually, disease presents with hepatomegaly, fasting hypoglycemia, lactic
acidosis, hypertriglyceridemia, hyperuricemia, and/or growth
retardation. Hypoglycemia may be ﬁrst manifestation of disease at the time of weaning.1 Here we are reporting a case of
glycogen storage diseases type 1 with renal stone as initial
manifestation of disease at 2 months of age.

Case
A 10-month-old male baby born full term with 3.5 kg birth
weight, ﬁfth in birth order to consanguineous marriage,
presented with complaints of recurrent renal calculi since 2
months of age, intermittent hematuria and also passage of
stone with urine once. The neonatal period was uneventful.
There was history of two episodes of abnormal movements at
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6 months of age, which subsided by its own, and progressive
abdominal distension was observed since 8 months of age.
There was history of an elder female sibling’s death suddenly
at 3 months of age after excessive crying for few hours at night.
The cause of her death was not known as she died before
reaching hospital. The other four elder siblings were apparently normal. On examination, it was observed that the infant
had doll-like facies, and protuberant abdomen, and moderate
hepatomegaly. On anthropometry, his weight was on 50th
percentile and height was below 3rd percentile. The infant
also had mild motor developmental delay. Laboratory investigation revealed hypoglycemia, hyperlactatemia (¼7), mildly
elevated liver enzymes (AST ¼ 130IU/L [normal <34 IU/L],
ALT ¼ 100 IU/L [normal: 10–49 IU/L],) and deranged lipid
proﬁle (TGs ¼ 1,722 mg/dL [normal <150 mg/dL], cholesterol ¼ 275 mg/dL [normal <170 mg/dL]). However, there
was only mild compensated metabolic acidosis (pH ¼ 7.4,
bicarbonate ¼ 19 mmol/L [normal ¼ 22–28 mmol /L], chloride ¼ 98 mmol/L [normal ¼ 98–106 mmol/L]). The anion
gap was normal. Serum potassium, calcium, magnesium,
phosphate, and parathormone levels were within normal
limits. Spot urine calcium creatinine ratio was elevated
(0.75) suggesting hypercalciuria. Twenty-four hours of urinary
oxalate levels were in normal range. Stone analysis revealed
mixed stone of carbonate, magnesium, and oxalate.
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Fig. 1 Ultrasound showing renal calculi in right kidney.

Ultrasound abdomen showed hepatomegaly and bilateral
renal calculi with edematous kidney (►Fig. 1). Swollen
hepatocytes with abundant glycogen were seen on liver
biopsy. The diagnosis of glycogen storage disease type 1a
was conﬁrmed by exome analysis which showed homozygous two base pair deletion variant (c.863_864delTC) in exon
5 of the Glucose-6-Phosphatase Catalytic Subunit (G6PC)
gene that results in a frameshift and premature mutation.
The infant was discharged on corn starch, allopurinol, citrate,
thiazide, and dietary advice to prevent hypoglycemia. However, the patient did not have any further episode of symptomatic hypoglycemia but had one episode of hematuria. A
repeat Ultrasound abdomen after 3 months showed same
size of stones in bilateral kidney (►Fig. 1).

Discussion
Renal stones were the initial presenting feature of type-1
glycogen storage disease in early infancy in this case. Renal
stones in infancy is a rare condition and is caused by
deranged metabolism state mainly metabolic acidosis and
distal renal tubular acidosis. The most common diseases
associated with nephrocalcinosis in infancy are distal renal
tubular acidosis, Bartter’s syndrome, primary hyperoxalurias, primary hypercalciuria, and drug toxicity. There are
case reports of recurrent renal calculi in older age group;
however there were no reports in early infancy. Renal
complications have been commonly reported in type-1
GSD as G6PD enzyme is also expressed in kidneys and is
associated with excessive glycogen deposits and abnormal
metabolic state because of chronic acidosis. Recurrent
hypoglycemia leads to excessive production of G6PD that
cannot be broken to glucose and goes in other cycle and
increases production of lactate, uric acids, and triglycerides. Commonly reported complications are glomerular
hyperﬁltration, microalbuminuria, nephrolithiasis, and
glomerulosclerosis, however renal amyloidosis and Fanconi’s syndrome were also seen.2 It has also been found that
silent glomerular hyperﬁltration develops in almost all
patients in second decade of life which further progresses
to microalbuminuria and later overt proteinuria as age
advances. Renal stones were among one of the common
complications in older children and it was considered that
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adequate dietary measures aimed to correct metabolism
by avoiding hypoglycemia can prevent stone formation.3
Multiple contributing factors like hyperuricemia, chronic
acidosis, hypercalciuria, renal tubular acidosis and hypocitraturia are implicated in pathogenesis; however, exact
mechanism of nephrolithiasis is not clear in GSD. About
98% of all the calcium ﬁltered by kidneys is reabsorbed by
the tubules, maximum in the proximal tubule (65%) followed by the thick ascending loop of the loop of Henle
(20–25%) and distal tubule (8–10%). Hence, any disturbance in tubular function can lead to hypercalciuria.
Urinary citrate works as a calcium chelator and thus
reduces the interaction of calcium and oxalate, and also
binds to surface of crystals and thus preventing their
adhesion to renal epithelial cells. There are case reports
that showed hypercalciuria and hypocitraturia increases
with age and distal renal tubular acidosis has been implicated in development of nephrolithiasis,4 citrate supplementation for preventing renal calciﬁcation was found
successful in some cases.5 It was also reported that with
aging, the prevalence of renal involvement increases.6 In
one case report, multiple metabolic abnormalities including hypercalciuria, hyperoxaluria, hypocitraturia, and
hypomagnesuria were found in a 5–year-old child with
nephrocalcinosis secondary to GSD type 1.7 Our patient did
not have any features of renal tubular acidosis, hyperuricemia, or hyperoxaluria; however, mild acidosis and hypercalciuria were present. As stone analysis revealed mixed
stone of carbonate, magnesium, and oxalate, chronic acidosis may be implicated in the pathogenesis of stone
formation in this case. Despite attainment of good metabolic control after discharge, renal stones did not regress
despite allopurinol and citrate treatment. This unique case
suggests that the pathogenesis of renal calculi is presumably multifactorial or a part of disease.
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