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Abstract

Key words: Children — type 1 diabetes mellitus - hepatic affection

The aim of this study was to determine the prevalence of hepatic
impairment in children with type-1 diabetes and to investigate the
underlying etiology. The study was carried out on 692 children with type-
1 diabetes. Their mean age was 9.65+ 4.2. They were 333 (48.1%) males
and 359 (51.9%) females. Sixty (8.7%) children showed liver affection.
Clinical hepatomegaly was present in 12 (1.7%) children, elevated ALT
in 25 (3.6%) children, positive HCV in 25 (3.6%) children and abnormal
hepatic ultrasound in 31 (4.5%) children.
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INTRODUCTION

Patients with underlying diabetes mellitus (DM) can present with
abnormal liver chemistries, which can represent findings as benign as

hepatic steatosis or as severe as cirrhosis of the liver (Baig et al., 2001).

Insulin-reversible hepatic glycogenosis is the most common cause
of hepatomegaly and raised serum liver transaminase concentrations in

children and adolescents with type 1 diabetes (Munns et al., 2000).

Hepatic glycogenosis can occur at any stage of type 1 DM and may
even be one of its earliest manifestations. Since long-standing
hyperglycaemia and overinsulinisation are metabolic pre-requisites for
hepatic glycogen storage, liver glycogenosis should be expected to be not
uncommon during the first phases of type 1 DM, especially in the cases
who are initially treated with supraphysiological insulin doses (Carcione
et al., 2003).

Epidemiologically there seems to be a correlation between DM, the
most common endocrinologic disease, and hepatitis C infection (Baig et
al., 2001). Chronic hepatitis C patients have specific host factors that can
modulate their fibrogenic response. Obesity, because of its prevalence
and diabetes, which seems to occur more frequently in patients infected
by the hepatitis C virus (HCV), are often present in patients with chronic
hepatitis C. Both conditions result in fatty liver, which in turn is
associated with more severe liver damage, especially fibrosis or

inflammation. Steatosis can originate either from associated metabolic



alterations or from a direct cytopathic effect of the virus (Ratziu et al.,
2004, B).

Autoimmune polyglandular syndrome type-1 (APS-1) is caused by
a single gene mutation in autoimmune regulator gene (AIRE). Its onset
occurs in childhood with development of organ-specific autoantibodies
and the evolvement of multiple autoimmune manifestations including

type 1 DM and hepatitis (Obermayer-Straub and Manns, 1998).

The term '"nonalcoholic fatty liver disease" (NAFLD) is a
clinicopathologic syndrome which includes a wide spectrum of liver
injury ranging from simple steatosis to steatohepatitis, fibrosis and
cirrhosis. Whereas simple steatosis without inflammation has a benign
clinical course (which may not lead to progressive liver injury),
nonalcoholic steatohepatitis (NASH) may progress to cirrhosis and liver-
related death in 25% and 10% of patients respectively. Liver biopsy is
required for definitive diagnosis (Mehta et al., 2002; McCullough,
2002). The progression from simple fatty liver to more severe forms of
NAFLD (nonalcoholic steatohepatitis and cirrhosis) 1s much less clear but
evidence suggests that oxidative stress may preferentially enhance
proinflammatory cytokines, which leads to cellular adaptations and
dysfunction followed by development of inflammation, necrosis and

fibrosis (Harrison and Di Bisceglie, 2003).

Diabetes is a risk factor for the development of NASH. Most of the
patients are clinically asymptomatic. This means, that a diagnosis of
NASH is a diagnosis of exclusion. Viral induced, autoimmune, metabolic

and toxic liver diseases have to be excluded (Maier, 2002).



AIM OF THE WORK

The aim of the present work is to determine the prevalence
of hepatic impairment in children and adolescents with type 1
diabetes mellitus and to investigate the underlying etiology
whether infectious, autoimmune or metabolic (glycogenosis or

fatty infiltration).



DIABETES MELLITUS (DM)

Definition

Diabetes mellitus is a group of metabolic diseases characterized by
hyperglycemia resulting from defects in insulin secretion, insulin action
or both. The chronic hyperglycemia of diabetes is associated with long-
term damage, dysfunction and failure of various organs, especially the
eyes, kidneys, nerves, heart and blood vessels. The basis of the
abnormalities in carbohydrate, fat and protein metabolism in DM is
deficient action of insulin on target tissues (The Expert Committee on

the Diagnosis and Classification of Diabetes Mellitus, 2003).
Epidemiology

The prevalence of type 1 DM in Egypt is 0.13: 0.4% according to
the International Diabetes Federation while the prevalence of type 2 DM
is about 9% (Elbache, 2003).

Diabetes mellitus affects 1.7 out of 1,000 people under the age of
20 (Caughron and Smith, 2002).

In Latin America, the prevalence of type 1 diabetes among students
was 0.042% and 0.125% among those aged 3-13 years and 13-20 years,

respectively, with incidence rates around 6.5/100,000 children/year from

1985-1990 (de Sereday et al., 2003).
Classification

Classification of diabetes according to American Diabetes

Association (ADA) (2007) is shown in table I.



