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Nonalcoholic Fatty Liver Disease (NAFLD)

• The most common form of chronic liver disease.

• Prevalence depends on population studied and method used to 
make diagnosis.

• Global prevalence: 20 - 30% of adults in the general population. 

• Up to 10% of children in some studies may have NAFLD.

• ~ 3% of the population has nonalcoholic steatohepatitis (NASH).

• 2nd most common reason for liver transplant.  

• 3rd most common cause of HCC in Western countries.

Younossi ZM et al. Hepatology 2016



NAFLD

• The hepatic manifestation of metabolic syndrome.

• Incidence of new NAFLD is rising with increasing rates of obesity, 
diabetes and physical inactivity. 

• NAFLD is also present in 7% of normal-weight (lean) individuals.  



Metabolic Syndrome 

• The Adult Treatment Panel III

• Any 3 of the following 5 features: 
1. WC ≥ 102 cm (40 in) in men or ≥ 88 cm (35 in) in women

2. TG ≥ 150 mg/dL
3. HDL < 40 mg/dL in men or < 50 mg/dL in women

4. BP ≥ 130/85 mm Hg

5. FPG ≥ 110 mg/dL



The Spectrum of NAFLD
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Natural History of NASH

Fibrosis progression rate in NASH: 1 stage per 7 year

20% of patients are fast progressors: progress to cirrhosis in 10 years



Risk Factors for Progression in NAFLD

• Central obesity

• Hypertension

• Type 2 Diabetes

• Dyslipidemia 

• Metabolic syndrome

• Advancing age 

 ALT is not a reliable indicator of disease severity.



Diagnosis of NAFLD: Presentation

• usually asymptomatic (45- 100%)

• minimal / non-specific symptoms:
 fatigue (20- 73%) 

 RUQ discomfort (15- 48%) 

• hepatomegaly may be detected (60- 80%)

• often an “incidental” finding:
 incidental elevated aminotransferase levels

 incidental fatty liver on radiographic studies

 incidental hepatomegaly





Biochemical Findings

Parameter Finding

AST and ALT ↑ 2 – 5 fold 

AST/ALT ratio < 1 (in 65 – 90% of pts)

Alkaline phosphatase ↑ 2 – 3 fold (< 50% pts) 

Albumin, Bilirubin , INR Normal

(unless cirrhosis has developed)

Serum Ferritin ↑ed ~ 50 % of pts

• AST increases more than ALT with disease progression

• AST/ALT ratio > 1 → advanced fibrotic form of NAFLD

• ratio almost never > 2   
McCullough AJ. Clin Liver Dis 2004;8:521-33









Imaging Findings



Liver Biopsy 

• The gold standard for diagnosis
 To assess severity of hepatic steatosis

 To differentiate simple steatosis from NASH 

 To stage fibrosis

• Histological criteria for NASH :
 Steatosis ( ≥ 5% of hepatic parenchyma) AND

 Mixed lobular inflammation AND

 Hepatocellular ballooning
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Evaluation of Suspected NAFLD 

• Exclude significant alcohol consumption
 no more than 1- 2 drinks per day

• Exclude secondary causes of fatty liver:
 Drugs: steroids, amiodarone, MTX, CCB, tamoxifen

 Altered nutritional states: intestinal bypass surgery, rapid weight loss, TPN, 
cachexia (starvation)

 Metabolic/genetic: Wilson’s disease, lipodystrophy

 Miscellaneous: HIV, IBD, bacterial overgrowth

Kim CH and Younossi ZM. Cleve Clin J Med. 2008;75:721-8



Evaluation of Suspected NAFLD 

• Exclude other liver diseases such as:
 HBV, HCV (genotype 3)
 Alpha-1 antitrypsin deficiency
 Hemochromatosis (iron studies)
 Autoimmune hepatitis (ANA, ASMA)
 Wilson disease (ceruloplasmin)

• Imaging studies to look for hepatic steatosis:
 Ultrasonography with increased echogenicity
 CT with low attenuation

• Liver biopsy when risk for NASH or advanced fibrosis is high 
 Fatty liver: fat accumulation in at least 5% of hepatocytes
 NASH: steatosis, hepatocyte ballooning, and lobular inflammation

Kim CH and Younossi ZM. Cleve Clin J Med. 2008;75:721-8



Management of NAFLD

This should be categorized into:

• Aggressive management of CV risk factors (all NAFLD pts) 

• Treatment of liver disease (NASH) 



Management of NAFLD

Dyson JK et al. Frontline Gastroenterol 2014;5:277–286





Lifestyle Modification: Weight Loss

• Loss of at least 5% of body weight appears necessary to improve 
steatosis

• Greater weight loss (7- 10%) is needed to improve necroinflammation 

• Aim to lose 0.5 – 1.0 kg/week

• Achieve target weight within 6 – 12 months 

• Maintain loss



Lifestyle Modification: Diet

• Atkins or Mediterranean diet 

• Calorie restriction: 600 calories less than daily requirement 

• Low in sodium and simple carbohydrates

• ↓ed  saturated and trans-fat intake

• ↑ed  mono and polyunsaturated fatty acids

• Increase consumption of fruits and vegetables



Lifestyle Modification: Diet



Lifestyle Modification: Exercise 

• Increase physical activity

• Reduce total sedentary time

• 5 - 7 sessions/week of moderate to vigorous exercise

• Each session lasting for 30 - 45 minutes

• Aerobic or resistance exercise 
• Aim > 10,000 steps/ day (pedometer)





Pharmacotherapy for NASH

• Pioglitazone, a thiazolidinedione, improves liver histology in patients 
with and without T2DM with biopsy-proven NASH.  Discuss benefits 
and risks (weight gain, ? bladder cancer, bone loss in women). 

• Non-DM adults with biopsy-proven NASH (noncirrhotic): Vitamin E 
800 IU/day.  Discuss risks and benefits. 

AASLD Guidelines 2018





Bariatric Surgery

• Not a primary treatment for NASH

• Treatment for obesity:
• BMI > 40

• BMI 35 – 40 with other significant disease

• Improves insulin sensitivity and lipid profile

• Reduces steatosis, necroinflammation and fibrosis

• Contraindicated in pts with portal HTN and gastroesophageal varices



NAFLD Summary

• The prevalence of NAFLD is high and is on the rise

• Is most commonly found in patients with metabolic syndrome 

• NASH is not a benign disease

• Cirrhosis develops in ~ 20% of NASH patients

• Established cardiovascular disease, liver related mortality and HCC

• Weight loss remains the primary treatment for NAFLD including NASH





Alcohol-Related Liver Disease






























