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Abstract  

 
      Obesity has emerged as a significant global health problem in the 

children. Nonalcoholic fatty liver disease (NAFLD) is a serious complication 

of childhood obesity and characterized by macrovesicular steatosis that occur 

in the absence of consumption of harmful amounts of alcohol. NAFLD 

ranges from: simple steatosis, steatosis with nonspecific inflammation, 

steatohepatitis, cirrhosis and hepatocellular carcinoma. 

           It is already evident that children with NASH risk progressive liver 

damage, including liver cirrhosis. The aim of this study is to determine the 

prevalence of asymptomatic hepatic steatosis and presumed nonalcoholic 

steatohepatitis, in our local population of obese Egyptian children referred 

for medical assessment, and to assess the correlation between severity of 

ultrasonographic hepatic steatosis and degree of obesity, insulin resistance 

and serum biochemical abnormalities. 

          Seventy six patients with simple obesity: 37 were overweight (17 male 

and 20 females) and 39 were obese (21 males and 18 females) (mean age 

7.7±3.5 years)  were included in the study. They were subjected to: 1- 

Assessment of biochemical tests of liver functions, lipid profile (TG, total 

cholesterol, HDL-c and LDL-c), post suppression cortisol and ACTH., 

fasting insulin, C-peptide, serum ferritin and HBV&HCV markers in 

selected cases. 2-Full abdominal ultrasonography 3- Liver biopsy for 

selected cases(those had clinical hepatomegaly ± elevated liver enzymes ± 

echogenic liver). The prevalence of NAFLD in our study was 19.7% (simple 

steatosis 10.5% and NASH 9.2%). BMI, W/H ratio, grade Ш echogenicity of 

the lever and dyslipidemia were highly predicting factors for NASH.  

     Key words: Childhood obesity, NAFLD , insulin resistance, predicting 

factors for NASH, liver biopsy, BMI, echogenicity. 
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Introduction and aim of the work 

       The rising pandemic of obesity and type 2 diabetes, both manifestations 

of insulin resistance, has heralded a rise in associated liver injury in the form 

of non-alcoholic fatty liver disease (NAFLD) (Jimba et al., 2005). 

       Non-alcoholic steatohepatitis (NASH) is an entity in the spectrum of 

NAFLD ranges from fat in the liver (simple steatosis), NASH/ steatohepatitis 

(fat with inflammation) and/or fibrosis to advanced fibrosis and cirrhosis 

when fat may no longer be present. NASH is associated with obesity, type 2 

diabetes, insulin resistance (IR), and hypertriglyceridemia. NAFLD is likely 

to become the most common cause of chronic liver disease (Browning et al., 

2004). 

        NAFLD is a chronic liver disease that affects a high proportion of the 

world’s population. Insulin resistance and oxidative stress play a critical role 

in the pathogenesis of NAFLD (Diehl et al., 2005). 

          Although much remains to be learned about pediatric NAFLD, it is 

already evident that children with NASH risk progressive liver damage, 

including cirrhosis. Clinical, biochemical and imaging studies are of value in 

the diagnostic evaluation of patients with NAFLD, but liver biopsy remains 

the most sensitive and specific means of providing important diagnostic and 

prognostic information. Insulin resistance and oxidative stress play a critical 

role in the pathogenesis (Raman and Allard, 2006). 

       No effective medical therapy is currently available for  patients with 

NAFLD. Weight reduction, when achieved and sustained, may improve the 

liver disease. In patients with diabetes mellitus and hyperlipidemia, 

appropriate metabolic control is always recommended, but rarely effective in 

resolving the liver disease (Clark et al., 2002). 

 Introduction and aim of work 



Chapter (1)                                                Nonalcoholic Steatohepatitis 

 

 ٢

        The aim of this study is to determine the prevalence of asymptomatic 

hepatic steatosis and presumed nonalcoholic steatohepatitis, in our local 

population of obese Egyptian children referred for medical assessment, and 

to assess the correlation between severity of ultrasonographic hepatic 

steatosis and degree of obesity, insulin resistance and serum biochemical 

abnormalities. 

 Introduction and aim of work 
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Nonalcoholic Steatohepatitis (NASH) 

 

1-Definition and Historical Background 

 

Definition: 

        Nonalcoholic fatty liver disease (NAFLD) is a spectrum of disorders 

characterized by macrovesicular steatosis that occur in the absence of 

consumption of harmful amounts of alcohol. 

This spectrum ranges from: 

• Simple steatosis (fat accumulation within liver cells). 

• Steatosis with nonspecific inflammation. 

• Steatohepatitis (fat accumulation and liver cell injury). 

• Cirrhosis (fibrosis, scarring, and nodule formation). 

• Hepatocellular carcinoma. 

                                       (Duseja et al., 2006).       

History of discovery of NASH: 

        The association of macrovesicular steatosis of the liver with 

inflammatory changes and fibrosis in obese subjects has been known for 

several decades (Zelman, 1958). 

          However, it was largely ignored as a clinical entity until several 

reports documented the development of liver failure in some patients 

following surgical jejunoileal bypass for morbid obesity (Catlin, 1963).  

         The hepatic histology in such patients was indistinguishable from that 

seen in alcoholic hepatitis and included macrovesicular steatosis, Mallory 

bodies, ballooning degeneration, hepatocyte necrosis, and fibrosis (Peters 

et al., 1975). 
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               Similar hepatic lesions subsequently were described in obese 

patients who had neither abused alcohol nor undergone weight-loss surgery 

and in diabetic individuals (Adler & Schaffner, 1979). 

         NASH was described twenty seven years ago, lesions of alcoholic 

steatohepatitis (ASH) were found in patients who had no history of regular 

alcohol consumption and did not suffer from other liver diseases (Ludwig 

et al., 1980). 

Many names have been used synonymously with NASH including : 

 -Fatty liver hepatitis (Adler & Schaffner, 1979). 

-Non-alcoholic steatonecrosis (Baker, 1985). 

 -Alcohol-like liver disease in non-alcoholics (Scaffner & Thaler, 1986). 

-Non-alcoholic fatty hepatitis, steatonecrosis and diabetic hepatitis (French 

et al., 1989). 

-Non-alcoholic fatty liver disease (Bacon et al., 1994). 

-Metabolic syndrome steatohepatitis (MSSH) (Dixon et al., 2002). 
 

2-Epidemiology of NAFLD  

  

1-Incidence and prevalence: 

        The prevalence of NAFLD in the US population is estimated at 3% to 

24%. Prevalence is higher for special populations particularly the obese 

and/or those with the metabolic syndrome characterized by type II diabetes 

mellitus, hypertension, and hypertriglyceridemia (Clark, 2006). 

         There have been several attempts to estimate the frequency of 

NAFLD in population-based studies. Ruhl and Everhart (2003) used the 

NHANES (National Health and Nutrition Examination Survey) database 

and estimated that as many as 2.8% of the general population have 

NAFLD, as based on increased serum aminotransferase activities and the 

absence of serologic markers of viral hepatitis. 
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:Demographics-2  

       Both steatosis and NASH have been reported worldwide and in all 

age groups, even in children. Although it was initially suggested that 

women were more frequently affected than men, more recent studies have 

demonstrated that men and women are probably equally affected. The true 

prevalence of non alcoholic fatty liver (NAFL) and NASH in the general 

population remains unknown, but despite limitations of published data, it is 

agreed that NAFLD is probably the most common form of liver disease 

(Sanyal, 2002). 

:ustering of NAFLDFamilial cl-3  

        The genesis of NAFLD is dependent on a complex interplay between 

host genetic factors and environmental insults. Familial clustering of 

insulin resistance and liver disease supports the postulate of a genetic 

predisposition to NAFLD (Abdelmalek et al., 2005). 
 

3-Causes & Risk Factors Associated With NAFLD  

 

The major causes of NAFLD, as recently published by Adams et al (2005) 

are: 

1-Primary NAFLD: 

           Primary NAFLD is related to insulin resistance and thus frequently 

occurs as part of the metabolic syndrome–related conditions, such as 

obesity, type 2 diabetes, hypertriglyceridaemia, low high density 

lipoprotein (HDL) cholesterol, hypertension and insulin resistance. In most 

cases there is a combination of two or more of these factors, although 

insulin resistance and hyperinsulinaemia is the most consistent association. 


