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Abstract

Even though glycogen overloading of the liver was first described as 
a component of Mauriac syndrome in 1930, glycogenic hepatopathy 
(GH) is still an under-recognized complication of type 1 diabetes mel-
litus (T1DM). GH diagnosis is challenging as it is clinically difficult 
to distinguish GH from steatohepatitis or glycogen storage disease, 
and liver biopsy is essential for confirmatory diagnosis. GH is usually 
a transient condition with unknown long-term complications. We pre-
sent a case of GH with persistent marked hepatomegaly over 5 years 
despite normalization of liver enzymes in a patient with uncontrolled 
T1DM.
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Introduction

Even though glycogen overloading of the liver was first de-
scribed as a component of Mauriac syndrome in 1930 [1], gly-
cogenic hepatopathy (GH) is still an under-recognized com-
plication of type 1 diabetes mellitus (T1DM). Pathogenesis 

of GH is incompletely understood but clinical presentation 
is fairly well defined. GH typically presents with abdominal 
pain, marked hepatomegaly and transaminitis in patients with 
poorly controlled T1DM. Although several recent cases report 
resolution of these clinical abnormalities with improved gly-
cemic control, knowledge of long-term outcomes of these pa-
tients is still insufficient [2-7]. We present a case of GH with 
persistent marked hepatomegaly over 5 years despite normali-
zation of liver enzymes in a patient with uncontrolled T1DM.

Case Report

A 15-year-old male with T1DM for 5 years presented with ab-
dominal pain and diabetic ketoacidosis (DKA). Physical ex-
amination revealed marked hepatomegaly. Laboratory analysis 
showed HbA1c 11.4%, AST 3,965 (8 - 43 U/L), ALT 1,275 (7 
- 45 U/L), ALP 196 (41 - 108 U/L), total bilirubin 1.5 (0.1 - 1.0 
mg/dL), albumin 2.8 g/dL and a normal coagulation profile. Ab-
dominal ultrasound (US) demonstrated hepatomegaly (> 21 cm) 
with diffusely increased liver echogenicity consistent with fatty 
infiltration. Abdominal computed tomography (CT) confirmed 
hepatomegaly (23 cm). A comprehensive laboratory evaluation 
looking for the underlying etiology was unremarkable, exclud-
ing autoimmune hepatitis, Wilson’s disease, hemochromatosis, 
celiac disease and viral infections (hepatitis A, B, C, CMV and 
EBV). Liver biopsy results are shown in Figure 1. Patient was 
diagnosed with GH and initiated on basal-bolus insulin therapy. 
The patient had three episodes of DKA over the ensuing 5 years. 
Transaminitis resolved 5 months after the initial presentation, 
but abdominal US and CT 1 year and 5 years later, respectively, 
demonstrated persistent but stable hepatomegaly.

Discussion

Our case demonstrated marked liver dysfunction and hepato-
megaly during an episode of DKA. Interestingly, liver dysfunc-
tion, even though severe, resolved spontaneously via glycemic 
control without any specific treatment. This transient elevation 
of liver enzymes in an uncontrolled T1DM patient is consist-
ent with a diagnosis of GH, as reported previously by several 
investigators [2-7]. GH is usually a transient condition with 
unknown long-term complications. Our case is unique given 
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persistent marked hepatomegaly over 5 years despite normali-
zation of liver enzymes in a patient with GH.

Insulin treatment in patients with uncontrolled T1 DM 
has been shown to influence hepatocytes, resulting in transient 
transaminitis. In a retrospective chart review, Takaike et al [8] 
detected transient elevation of liver enzymes during the first 
month after insulin initiation in 29.1% and 60.4% of patients 
with acute-onset T1DM and fulminant T1DM, respectively. 
This observation, however, did not affect the treatment plan, 
probably due to its transient nature. Additionally, non-alcohol-
ic fatty liver disease (NAFLD) was diagnosed in 65% of pa-
tients with T1DM demonstrating transaminitis and 20% of pa-
tients with new-onset T1DM. Since NAFLD is pathologically 
linked to a state of insulin resistance and metabolic syndrome, 
such high prevalence of this disorder in T1DM was surprising. 
Because liver biopsy is not routinely performed and diagnosis 
of NAFLD is made clinically based on US and CT findings, it 
is possible that many cases of GH might be inappropriately di-
agnosed as NAFLD. Our case was also initially misdiagnosed 
as NAFLD based on US characteristics.

While most liver dysfunction associated with insulin treat-
ment in uncontrolled T1DM patients is mild and does not alter 
management, evidence has accumulated over the last decade 
that transaminitis can be severe, leading to unnecessary inves-
tigation and invasive procedures [6, 7]. Our patient underwent 
extensive evaluation including laboratory and imaging tests 
looking for underlying etiologies prior to getting a liver bi-
opsy, which definitively diagnosed GH. Since GH is a tran-
sient clinical condition that resolves with improved glycemic 
control, it is critical for clinicians to be aware of this under-
recognized complication of uncontrolled T1DM. It is clinically 
challenging to distinguish GH from steatohepatitis or glycogen 
storage disease, and liver biopsy is essential for confirmatory 
diagnosis. Intact architecture with no significant fibrosis and 
marked hepatocellular glycogen accumulation are histological 
hallmarks of GH [3].

Various imaging studies have been suggested to differenti-
ate glycogen deposition from fat deposition in liver. US is not 
a useful modality in diagnosis of GH, as it cannot differentiate 
fat from glycogen. CT density, however, usually increases with 
accumulation of glycogen content and decreases in patients 
with fatty liver [7, 9]. For this reason, some authors have ar-
gued that increased liver density could be a clue to diagnosing 
GH. Sensitivity of CT, however, is limited in detecting GH. 
Murata et al [6] reported a case of GH with diffusely decreased 

CT density in the liver, which was thought to be due to shock 
liver. Additionally, authors have claimed that gradient-dual-
echo MRI sequence could be a clue to diagnose GH due to its 
ability to distinguish a fat deposition from an edematous con-
dition, such as acute liver failure [6]. Even though liver biopsy 
is necessary to diagnose GH with certainty, a combination of 
non-invasive studies in classical clinical scenario may point to 
a diagnosis of GH.

Hepatomegaly in GH typically resolves with improved 
diabetes management. However, to our knowledge this is the 
first published case to demonstrate persistent marked hepato-
megaly over 5 years despite normalization of liver enzymes in 
a patient with GH. This is probably due to the patient’s non-
adherence to his basal-bolus insulin regimen, leading to per-
sistently uncontrolled T1DM with multiple episodes of DKA. 
The absence of clinically significant progression of liver dis-
ease over 5 years remains striking, although development of 
fibrotic changes in his liver cannot be completely excluded, 
as follow-up liver biopsy was not performed. This report il-
lustrates the fact that even marked transaminitis (> 90 times 
normal) associated with GH is usually transient, but hepato-
megaly can be persistent. Long-term consequence of this ob-
servation is unknown. Increased awareness among clinicians 
is required to diagnose this potentially reversible under-recog-
nized T1DM complication.
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