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• ALD: Alcoholic Liver Disease 
Significant alcohol consumption 

 
• NAFLD: Non-Alcoholic Fatty Liver Disease 
steatosis without hepatocyte injury 

 
• NASH: Non-Alcoholic Steatohepatitis 
steatosis with inflammation, 
hepatocyte injury with or without fibrosis 

Fatty liver: Terminology 



Fatty liver disease is the most common liver 
disease in the world. 
 
 
About 25% of adults in the United States have 
fatty livers in the absence of excessive alcohol 
consumption, a condition termed nonalcoholic 
fatty liver disease. 

 



 More than a quarter of 
adults with nonalcoholic 

fatty liver disease are 
presumed to have   

nonalcoholic    
steatohepatitis  

on the basis of elevated 
serum aminotransferase 
levels and an absence of 

other identifiable causes of 
liver injury. 





A definitive diagnosis of nonalcoholic 
steatohepatitis is currently based on 
histologic evidence not only of fat 
accumulation (steatosis) in hepatocytes but 
also of  liver-cell injury and death and 
accumulation of  inflammatory cells. 





Epidemiologic Features 

Nonalcoholic steatohepatitis is 
strongly associated with 
 
Overweight or obesity  
                            
 Metabolic syndrome 



80% overweight or obese 
72% have dyslipidemia 

44% have received a diagnosis of type 2               
diabetes mellitus.  



This information supports  the concept that 
nonalcoholic steatohepatitis is the hepatic 
correlate of the  metabolic syndrome. 



 Nonalcoholic steatohepatitis is strongly associated with 
liver fibrosis (scarring), according to liver biopsy series. 



 
 

No fibrosis [F0], 
 
 Portal fibrosis without septa [F1], 
 
 Portal fibrosis with few septa[F2], 
  
Bridging septa between central 
and Portal veins [F3], 
  
Cirrhosis [F4] 



Nonalcoholic steatohepatitis is a dynamic condition 



Severity of liver fibrosis is the only histologic 
measure that independently  predicts 
 
 liver-related illness,  
 liver transplantation, 
 liver-related death 
 
 in patients with nonalcoholic fatty liver disease. 





Analyses of sequential liver-biopsy 
specimens in patient cohorts indicate that liver 
fibrosis progresses at a rate of approximately 
one stage per decade, suggesting that F2 
fibrosis will progress to cirrhosis within 20 
years. 



Nonalcoholic steatohepatitis will most likely be the 
top reason for liver transplantation in the United 
States by 2020. 



The incidence of hepatocellular carcinoma is at 
least  1 to 2% per year among  patients with 
cirrhosis related to nonalcoholic steatohepatitis; 
primary liver cancers can also develop in patients 
with noncirrhotic nonalcoholic steatohepatitis. 



As with adults, nonalcoholic steatohepatitis in 
children is strongly associated with obesity. 

Childhood obesity increased the risk of 
hepatocellular carcinoma in adulthood. 



More than $100 billion in annual 



Pathogenesis 

Nonalcoholic steatohepatitis always develops in the 
context of hepatic steatosis, but isolated steatosis is 
three or four times as prevalent as nonalcoholic 
steatohepatitis. 



Hepatocyte injury is 
inflicted by 

toxic triglyceride precursors 
or products of triglyceride 

metabolism. 



Hepatocyte injury and death 
              
                       Nonalcoholic steatohepatitis 
 
                        Isolated steatosis. 





Pathogenic  factors 

 Inherited factors 
 
 Environmental factors 



Genetic Factors 

 Phospholipase domain–containing 3 (PNPLA3) 
 
 
Transmembrane 6 superfamily, 
member2(TM6SF2) 
  



The I148M polymorphism 
 
  
 Alcohol-induced fatty liver disease 
Chronic hepatitis C,  
Infection that promotes hepatic steatosis. 



 pathologic PNPLA3 polymorphisms 
 
 

 Asian and native American populations. 
 
 Whites of Northern Europe. 
 
 Blacks. 

Ethnics 





Epigenetic Factors 



Environmental Factors 
 
Modifiable risk factors 
 
Shift work  
 
 Alterations in commensal microbiota 



Environmental Factors 

The intestinal microbiota influence host 
susceptibility to 
 
  Obesity,  
  Hepatic steatosis,  
  Nonalcoholic steatohepatitis, 
  Liver fibrosis,  
 Primary liver cancer. 



Host factors influence the intestina 
microbiota: 
 
  Diet composition, 
  Adiposity,  
  Feeding frequency,  
  Sleep–wake cycles. 





Shift work and travel that perturb normal feeding and 

sleep–wake cycles promote 
 
  

 Adiposity, 
 The metabolic syndrome,  
 Nonalcoholic fatty liver disease. 



Normal circadian rhythms 



Farnesoid X receptor (FXR) 
  
Constitutive androstane receptor (CAR) 



 
 FXR agonists and certain FXR-regulated factors (e.g., 
fibroblast growth factors 19 and 21) are being evaluated as 
treatments for human nonalcoholic steatohepatitis.  
 
 
Inhibiting CAR might be beneficial in patients with 
nonalcoholic steatohepatitis. 
 
 
losartan, an adrenergic antagonist, mitigates nonalcoholic 
steatohepatitis and fibrosis in humans. 



Diagnostic and Therapeutic Implications 



The risk of death from liver disease increases by a factor 
of 50 to 80 for patients with nonalcoholic steatohepatitis 
who have F3 or F4 fibrosis, as compared with those who 
have nonalcoholic steatohepatitis with little or no 
fibrosis. 



Isolated hepatic steatosis is not entirely benign. 



 Obesity, 
  Insulin resistance, 
  Hepatic steatosis. 



Overweight or obese persons with 
the metabolic syndrome, elevated 
serum aminotransferase levels,  
and a negative noninvasive workup 
for other causes of liver disease are 
 likely to have nonalcoholic 
steatohepatitis. 



Those who are 45 years of age or older and who 
have type 2 diabetes are particularly likely to 
have advanced fibrosis and an increased risk of 
bad liver outcomes. 



Liver biopsy is currently the most widely accepted 
approach for diagnosing nonalcoholic 

steatohepatitis and staging liver fibrosis. 



 
 Serum biomarkers,  
 New imaging tests that can quantify liver fibrosis, 
 Dynamic tests of liver function, 
 Genetic screening for polymorphisms. 
 



Lifestyle modifications are the main intervention 
for nonalcoholic steatohepatitis without fibrosis. 



Adjunctive treatment with vitamin E or 
Pioglitazone might also be considered. 



Persons with nonalcoholic steatohepatitis 
and F0 or F1 fibrosis are evaluated annually 
for liver disease progression by means of 
blood tests and physical examinations. 



For patients who have more advanced fibrosis 
(F2 or higher) when nonalcoholic 
steatohepatitis is diagnosed, management is 
tailored according to the severity of the 
fibrosis. 



Efforts have focused on ameliorating the three 
general processes that drive the pathogenesis and 
progression of nonalcoholic steatohepatitis: 
 
 Metabolic stress,  
 Inflammation,  
 Fibrosis. 





 Risky and expensive treatments merit 
consideration in patients with a high risk of bad 
liver-related outcomes but are not justified in 
patients at lower risk for disease progression. 



Therapies that increase the risk of 
cardiovascular disease or cancer should not 
be used. 



Aimed at eradicating nonalcoholic 
steatohepatitis and other metabolic 
syndrome–related diseases by encouraging 
healthful eating, facilitating exercise and 
fitness, limiting shift work, and minimizing 
exposure to environmental toxins. 




