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ABSTRACT

We report a rare case of diabetes in the setting of glycogen storage disease type la. The underlying
pathogenesis for developing diabetes in these patients is unclear, and there is always fear of iatrogenic
hypoglycemia which leads to unclear guidelines in the management of such patient. In this particular
case we started a combination of sodium-glucose co-transporter 2 inhibitor and short acting regular

insulin subcutaneously every 4 hours according to sliding scale, which was successful.
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INTRODUCTION

Glycogen storage diseases are rare
genetic disorders of glycogen synthesis,
degradation, or metabolism. it has been
categorized according to the recognition of
the responsible enzyme defect © due to
mutations of the glycogen debranching
enzyme  (Amylo-1,6-glucosidase)  gene,
located at chromosome band 1p21.2.

It has myriad of clinical presentation

like exercise intolerance, myalgias,
hepatomegaly, rhabdomyolysis,
myoglobinuria, acute renal failure and
cardiomyopathy.  ©®  Signs include

Hepatosplenomegaly ~ (sometimes  liver
adenoma can be seen on CT abdomen) and
muscle weakness, but the feature that is
shared among different types of Glycogen
storage disease is hypoglycemia because of
inability to produce endogenous glucose, so
the development of diabetes with glycogen
storage disease is extremely rare. We
document this case of Glycogen Storage
disease who presented with severe
uncontrolled hyperglycemia.

The diagnosis is confirmed by
demonstration of debrancher enzyme

deficiency on enzymatic assay. No specific
treatment for GSDs, but diet therapy with
nocturnal nasogastric tube feeding and
cornstarch improves symptoms (especially
hypoglycemia), reduces the liver size, and
prroves overall growth and development

CASE PRESENTATION

27-year-old, male known case of
glycogen storage disease type la and
diabetes mellitus type 1l on metformin tab
500 mg OD, presented to ER with fever and
watery diarrhea for 5 days associated with
vomiting for 2 days. His lab showed renal
impairment, creatinine was 187 mmol/l
BUN was 23 mmol/I. His arterial blood gas
revealed high anion gap metabolic acidosis,
PH 6.90 with lactate of 21, so diagnosed as
severe Diabetic Keto Acidosis (DKA) with
severe lactic acidosis. He was admitted to
ICU for close observation and further
management. We stopped metformin and
DKA protocol started with insulin infusion
0.1 units /kg/hr but the patient developed
hypoglycemia after four hours. So, insulin
dose decreased to 0.05 units/kg/hr, even
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though the acidosis improved but again the
patient  suffered two  episodes of
hypoglycemia. Therefore, insulin infusion
held and human regular short acting insulin
(HRI) started subcutaneously according to
sliding scale, with empagliflozin (sodium-
glucose co-transporter 2 inhibitor) Inhibitors
10 mg Tab OD. After few hours, PH
became 7.0 but his lactate was still high 12.
During his course in ICU patient became
confused and agitated so electively
intubated and connected to Mechanical
ventilation. After CRRT started his lactate
improved and became 8.1. CT abdomen
requested to rule out bowel ischemia it was
normal. With dialysis, fluid management
and empagliflozin in addition to HRI, the
patient condition continued to improve; on
his 4™ day in the ICU his arterial blood gas
was showing normal PH and normal lactate.
so he was successfully weaned from
mechanical ventilation and discharged to the
ward the next day.

DISCUSSION

Glycogen storage disease type 1
(GSD-I) is a rare genetic condition that
develops due to an inborn error of
metabolism causing deficient activity of the
enzyme, glucose 6-phosphatase ) that
hydrolyzes glucose-6 phosphate (G6P) into
biochemically  active glucose hence
gluconeogenesis ~ happens.  Therefore,
absence of this process will lead to
hypoglycemia.
It is autosomal recessive disease, with an
incidence of 1 out of 100,000 births. &9

It is expected for a patient who is
known to have Glycogen storage disease to
present with hypoglycemia associated with
other clinical features like rhabdomyolysis,
myoglobinuria, acute renal failure and
cardiomyopathy and lactic acidosis. ¢ but
hyperglycemia can be a feature as well.
There are two case reports we found of
patients with different subtypes of GSD who
later developed DM., contributing factors

dysfunction that can occur; while some
patients have no functional G6PC, others
might have partial specially type la. *? In
this case, there might be remnant enzymatic
activity, in addition of other environmental
factors that contributed to metabolic
syndrome which documented by study by
Melis et al. to be associated with type la
GSD. ® and this could lead to the dilemma
of treating the hyperglycemia carefully
without risking a common incidence of
hypoglycemic episodes that is caused by
nature of the disease and its overresponse
reaction to insulin. Other explanation that
could contribute to the incidence of
hyperglycemia is the fact that type 1 GSD
patients showed delayed insulin secretion
response when they eat which result in post-
prandial hyperglycemia. “Y Unfortunately,
no clear protocols exist in managing such
patient, and use of insulin could pose a risk
of hypoglycemia. Therefore, clinicians
depend on other hypoglycemic agents. In
our case the patient was receiving
metformin which lowers blood glucose in
multiple ways, including suppression of
hepatic gluconeogenesis, increased
peripheral insulin-mediated glucose uptake,
decreased fatty acid oxidation, and
increased intestinal glucose consumption.
@) Byt metformin can cause lactic acidosis
@ specially in the presence of renal
impairment like in our patient, even if the
patient doesn’t have renal impairment, while
therapy with metformin may improve the
patient blood glucose, GSD already has a
propensity for lactic acidosis, so it is
additional risk of euglycemic diabetic
ketoacidosis with the wuse of such
medication. In our case, the best option was
to stop metformin and insulin infusion and
to start sodium-glucose co-transporter 2
inhibitor ~ in  addition to insulin
subcutaneously in sliding scale dose every
four hours with close observation of glucose
level.

were pancreatic insufficiency  and CONCLUSION

insulinopenia, *®*Y this can be explained by Glycogen Storage Disease is a rare

The wide spectrum of enzymatic disorder.  Furthermore, its  unusual
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presentation with diabetes is confusing and
this could lead to disastrous treatment
results if we are not familiar with the
subtypes of the disease. So, close
observation is a necessity and more research
needs to be done in order to come up with a
clear guideline in the management of such
cases.
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