Case Report

Glycogenic hepatopathy, an underdiagnosed cause of
relapsing hepatitis in uncontrolled type 1 diabetes mellitus
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Glycogenic hepatopathy is a rare condition that causes
significant hepatomegaly and elevated liver enzyme
levels in uncontrolled type 1 diabetic patients. It
develops due to excessive accumulation of glycogen
in the hepatocytes. It is typically reversible with good
glycemic control and rarely progresses to mild fibrosis,
but not cirrhosis.
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Hepatomegaly with  or  without elevated
transaminases levels is a common condition in
patients with uncontrolled type 1 diabetes mellitus
(DM). Glycogenic hepatopathy (GH) is a rare disease
that develops due to excessive accumulation of
glycogen in the hepatocytes, leading to hepatomegaly
and elevated transaminases levels in patients with
uncontrolled type 1 DM.! Glycogenic hepatopathy is a
benign and reversible condition with good prognosis, in
contrast to non-alcoholic fatty liver disease (NAFLD),
which is more common in type 2 DM and may lead to
liver fibrosis. Although GH is well-described, it is still
underdiagnosed. In this report, we describe the clinical,
biochemical, and histopathological features in a Saudi

girl with GH.

Case Report. A 6-year-old girl with a 4-year
history of type 1 DM on insulin therapy (Insulin
glargine [Lantus®] 7 units at bedtime and Insulin aspart
[NovoRapid®] 5 units premeal), she presented with
hepatomegaly and elevated liver enzymes since 6 months.
Her glycemic control was suboptimal, with persistently
elevated glycated hemoglobin Alc (HbAlclevel 11%) for
the prior 2 years (normal range [NR]: 3.9-6.7%). There
was no history of jaundice, itching, change in urine or
stool color, fever, rash, bowel complaint, contact with
sick patients, exposure to animals, travel, or use of
drugs/herbals. Her past history was unremarkable, with
normal developmental history. The family history was
unremarkable for liver disease. Physical examination
showed normal growth parameters (weight 17 kg
(10% percentile, height 109 cm (5th-10th percentile).
She had hepatomegaly (liver span 14 cm), but no
stigmata of chronic liver disease. Examination of other
systems was unremarkable. The initial test results
were as follows: alanine aminotransferase (ALT), 205
(NR 20-65 units/L), aspartate aminotransferase, (AST)
367 (NR 10-31 units/L), gamma-glutamyl transferase
(GGT), 500 (NR 5-55 units/L), and alkaline
phosphatase (ALP), 221 (NR 175-476 units/L). Liver
synthetic function (bilirubin, albumin, and coagulation
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profile) and lipid profile were normal. Work up for
infectious causes (hepatitis B virus, hepatitis C virus,
cytomegalovirus, and Epstein-Barr virus) were negative.
Thyroid stimulating hormone (TSH), celiac screen,
ammonia, lactate, and metabolic screenings were all
normal. In addition, investigations for autoimmune
hepatitis and Wilson’s disease were unremarkable.
Ultrasound of the abdomen showed hepatomegaly (17.9
cm) with normal echogenicity and no focal lesions; the
spleen and kidneys were unremarkable.

With strict glycemic control, the patients liver
enzymes returned to normal levels, without further
intervention. Four month later, she presented with
diabetic ketoacidosis (DKA) and acute hepatitis
(ALT: 1,408 units/L, AST: 856 units/L, GGT: 1,007
units/L, ALP: 408 units/L), but normal liver synthetic
functions. Biopsy showed preservedliverarchitecture, but
the hepatocytes exhibited marked cytoplasmic swelling
and prominent plasma membranes. No inflammation
or fibrosis was found. Sinusoidal compression by the
swollen hepatocytes lent a “paved” appearance to the
liver parenchyma. Additionally, numerous hepatocytes
exhibited glycogenized nuclei and abundant periodic
acid-Schiff (PAS) stain-positive cytoplasmic glycogen
deposits, which were not visible after digestion with
diastase to confirm glycogen deposition (Figure 1A-C).

A

!

Genetic panel testing for glycogen storage diseases
known mutations was negative. Ultimately, a diagnosis
of GH was made. With good glycemic control, both
liver size and liver enzymes were significantly reduced;
however, the transaminases levels kept fluctuating
according to the glycemic control as they increase to the
level of hundreds during the periods of poor glycemic
control (as indicated by HBA1C level) and then regress
to normal/near normal levels with good glycemic
control.

Discussion. Hepatomegaly with or without raised
transaminase levels is common in patients with DM.
Glycogen-induced hepatomegaly in type 1 DM was
described first by Mauriac in 1930, as a component
of a syndrome characterized by hepatomegaly, growth
retardation, cushingoid appearance, and delayed
puberty. Mauriac syndrome has become rare with
the advent of better insulin regimens and improved
multidisciplinary care.? However, there have recently
been increasing numbers of case reports describing
this condition in both children and adults with type
1 diabetes, but without other components of Mauriac
syndrome."? There have also been some cases reported
in patients with type 2 DM1.* The term glycogenic
hepatopathy has been proposed by Torbenson et al' to

Figure 1 - Histopathological section of the liver showing: A) Hepatocytes with clear and fine granular cytoplasm (white arrow) (hematoxylin and eosin
stain x400), B) Periodic acid-Schiff (PAS) stain showing large amount of dark red-colored glycogen in hepatocytes (PAS stain x200), and C)
Complete digestion of glycogen after adding diastase stain and reappearance of clear hepatocytes (white arrow) (PAS stain and diastase x400).
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represent a pattern of glycogen accumulation within
hepatocytes, which is characterized by elevated serum
transaminases and/or hepatomegaly, in patients with
uncontrolled DM. The exact incidence and prevalence
of the condition are not well known, as the condition
is underrecognized. The clinical symptoms and signs
of GH are nonspecific, and include abdominal pain,
hepatomegaly, and marked transaminases elevation
resembling acute and relapsing hepatitis. Liver synthetic
functions are typically preserved.

The hepatic glycogen level is maintained by the
balance between glycogenesis and glycogenolysis in the
liver. In diabetic patients with poor glycemic control,
blood glucose and insulin levels often demonstrate
significant fluctuations, with hypo- and hyperglycemic
attacks.

In the presence of hyperglycemia, glucose passively
diffuses  into  hepatocytes  (insulin-independent
mechanism), and is subsequently converted to glucose-
6-phosphate, which is then converted to glycogen under
the influence of insulin; these changes are exaggerated in
the presence of hyperglycemia and over-insulinization,
which are believed to represent the primary mechanism
in the development of GH*¢ In addition to GH,
there are several differential diagnoses that need to be
considered in any patient with DM and hepatomegaly;
these include NAFLD, glycogen storage disease (GSD),
and autoimmune disorders, such as celiac disease and
autoimmune hepatitis, both of which may be associated
with DM. While NAFLD is the most likely diagnosis in
obese patients with type 2 DM, GH is more common
in patients with poorly controlled type 1 DM. It is
difficult to distinguish GH from NAFLD neither on
the basis of clinical presentation nor by liver ultrasound.
So far, liver biopsy is the only diagnostic tool that can
differentiate between the 2 conditions.

The clinical presentation of markedly elevated liver
enzymes in the background of poorly controlled type
1 DM is highly suggestive of GH. Genetic testing, as
performed in our case, can help to rule out GSD. Liver
biopsy is the gold standard test for GH diagnosis. The
main histological features of GH are marked glycogen
accumulation, leading to pale, swollen hepatocytes,
with typically minimal inflammation, steatosis, and
fibrosis.! A recent report by Fitzpatrick et al.” described
the histopathology findings in 31 young patients
(median age of 15 years) with GH; they reported a
high percentage of inflammation (42%) and fibrosis
(73%), but these were generally mild. There is still a
need for larger-scale and long-term studies to explore
the consequences of fibrosis over time. Some case
reports described the utility of radiological imaging

studies such as computed tomography (CT scan) and
magnetic resonance imaging (MRI) in establishing the
diagnosis of GH depending primarily on the interval
changes in the liver density and its correlation with the
clinical picture; however, further larger-scale studies
are needed to confirm the findings from these reports,
and to establish their sensitivity and specificity for this
condition.®’

Glycogenic hepatopathy is a benign condition
that is potentially reversible within 2 to 14 weeks,
both clinically and biochemically, with good glycemic
control.'”® The degree of glycemic control required
to achieve this result has not been well described, but
aggressive insulin therapy is not necessarily required.'®
Parmar et al,® reported a case in which an improvement
of just 0.6% in HbAlc led to symptomatic relief of
abdominal pain and a decline in liver enzymes.

In conclusion, Although it is a well-known
complication of poorly controlled type 1 DM, GH is still
an underdiagnosed cause of elevated transaminase levels
and hepatomegaly in these patients. Physicians should
be aware of this condition and should consider it in the
differential diagnosis of hepatomegaly with elevated
liver enzymes during the workup of type 1 DM patients.
Early diagnosis and subsequent implementation of
good glycemic control will ultimately lead to an
excellent prognosis. Larger-scale and long-term studies
are still needed to clarify the incidence and prevalence
of the condition, and to tests the utility of noninvasive
diagnostic modalities such as MRI in the diagnosis of
this condition.

Acknowledgment. 7he authors gratefully thank Dr. Ammar
Al Rikabi, Department of Pathology, King Khalid University Hospiral,
King Saud University, Riyadh, Kingdom of Saudi Arabia for his
assistance in providing and reading the histopathological slides.

References

1. Torbenson M, Chen YY, Brunt E, Cummings OW, Gottfried
M, Jakate S, et al. Glycogenic hepatopathy: an underrecognized
hepatic complication of diabetes mellitus. Am J Surg Pathol
2006; 30: 508-513.

2. MauriacP. Grosventre, hepatomegalie, troble dela croissance chez
les enfants diabetiques: traits depuis plusieursannesparl’insuline.
Gaz Hebl Sci Med Bordeaux. 1930; 26: 402-410.

3. Ikarashi Y, Kogiso T, Hashimoto E, Yamamoto K, Kodama K,
Taniai M, et al. Four cases of type 1 diabetes mellitus showing
sharp serum transaminase increases and hepatomegaly due to
glycogenic hepatopathy. Hepatol Res2016. [Epub ahead of print]

4. Tsujimoto T, Takano M, Nishiofuku M, Yoshiji H, Matsumura
Y, Kuriyama S, et al. Rapid onset of glycogen storage
hepatomegaly in a type-2 diabetic patient after a massive dose
of long-acting insulin and large doses of glucose. Intern Med

2006; 45: 469-473.

Saudi Med J 2017; Vol. 38 (1) 91

WWW.Smj.org.sa


https://doi.org/10.1097/00000478-200604000-00012
https://doi.org/10.1097/00000478-200604000-00012
https://doi.org/10.1097/00000478-200604000-00012
https://doi.org/10.1097/00000478-200604000-00012
https://doi.org/10.1111/hepr.12713
https://doi.org/10.1111/hepr.12713
https://doi.org/10.1111/hepr.12713
https://doi.org/10.1111/hepr.12713
https://doi.org/10.2169/internalmedicine.45.1548
https://doi.org/10.2169/internalmedicine.45.1548
https://doi.org/10.2169/internalmedicine.45.1548
https://doi.org/10.2169/internalmedicine.45.1548
https://doi.org/10.2169/internalmedicine.45.1548

5.

92

Glycogen hepatopathy in type 1 diabetes ... A/ Sarkhy et al

Giordano S, Martocchia A, Toussan L, Stefanelli M, Pastore
E Devito A, et al. Diagnosis of hepatic glycogenosis in poorly
controlled type 1 diabetes mellitus. World J of diabetes 2014; 5:
882-888.

. Parmar N, Atiq M, Austin L, Miller RA, Smyrk T, Ahmed K.

Glycogenic Hepatopathy: Thinking Outside the Box. Case Rep
Gastroenterol 2015; 9: 221-226.

. Fitzpatrick E, Cotoi C, Quaglia A, Sakellariou S, Ford-Adams

ME, Hadzic N. Hepatopathy of Mauriac syndrome: a
retrospective review from a tertiary liver centre. Arch Dis Child

2014; 99: 354-357.

8.

9.

10.

Sweetser S, Kraichely RE. The bright liver of glycogenic
hepatopathy. Hepatology 2010; 51: 711-712.

Murata E Horie I, Ando T, Isomoto E, Hayashi H, Akazawa
S, et al. A case of glycogenic hepatopathy developed in a
patient with new-onset fulminant type 1 diabetes: the role of
image modalities in diagnosing hepatic glycogen deposition
including gradient-dual-echo MRI. Endocrine journal 2012;
59: 669-676.

Cha JH, Ra SH, Park YM, Ji YK, Lee JH, Park SY, et al. Three
cases of glycogenic hepatopathy mimicking acute and relapsing
hepatitis in type I diabetes mellitus. Clin Mol Heparol 2013; 19:
421-425.

Ilustrations, Figures, Photographs

All figures or photographs should be submitted in a high resolution (minimum
300 DPI) electronic version saved in jpeg or tiff format. Original hard copies of
all figures may be requested when necessary. Photographs will be accepted at the
discretion of the Editorial Board. All lettering, arrows, or other artwork must be
done by an artist or draftsman. If arrows are used please ensure they appear in
a different color to the background color, preferably black with a white border,
or white with a black border. If arrows distinguish different items on the figure
then different arrow styles should be used ie. long, short, wide, narrow. Written
informed consent for publication must accompany any photograph in which the
subject can be identified. Written copyright permission, from the publishers, must
accompany any illustration that has been previously published.

Saudi Med ] 2017; Vol. 38 (1)

WWW.Smj.org.sa


https://doi.org/10.4239/wjd.v5.i6.882
https://doi.org/10.4239/wjd.v5.i6.882
https://doi.org/10.4239/wjd.v5.i6.882
https://doi.org/10.4239/wjd.v5.i6.882
https://doi.org/10.1159/000437048
https://doi.org/10.1159/000437048
https://doi.org/10.1159/000437048
https://doi.org/10.1136/archdischild-2013-304426
https://doi.org/10.1136/archdischild-2013-304426
https://doi.org/10.1136/archdischild-2013-304426
https://doi.org/10.1136/archdischild-2013-304426
https://doi.org/10.1002/hep.23402
https://doi.org/10.1002/hep.23402
https://doi.org/10.1507/endocrj.EJ12-0081
https://doi.org/10.1507/endocrj.EJ12-0081
https://doi.org/10.1507/endocrj.EJ12-0081
https://doi.org/10.1507/endocrj.EJ12-0081
https://doi.org/10.1507/endocrj.EJ12-0081
https://doi.org/10.1507/endocrj.EJ12-0081
https://doi.org/10.3350/cmh.2013.19.4.421
https://doi.org/10.3350/cmh.2013.19.4.421
https://doi.org/10.3350/cmh.2013.19.4.421
https://doi.org/10.3350/cmh.2013.19.4.421

	Title
	Authors
	Abstract
	Affiliation
	Correspondence
	Disclosure
	Introduction
	Case Report
	Figure 1
	Discussion
	Acknowledgment
	References

