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What is NAFLD/NASH? 
Liver manifestation of metabolic syndrome 

 

• Hepatocytes 
• Steatosis* 
• Ballooning* 
• Apoptosis 
• Giant mitochondria 

 
• Extracellular matrix 
• Lobular inflammation* 
• Fibrosis 

 
• Kupffer cells 
• OxLDL in Lysosomes 

* If present:  NASH 

Prevalence in The Netherlands 
NAFLD 35 % 
NASH 2-3% 
Koehler et al Hepatology 2016; 63:138–147. 



Etiology of NAFLD 
Environmental factors 
• Hypercaloric ‘western’ diet 
• High fructose diet (soft drinks) 
• Microbiome 

 
Metabolic factors 
• Insulin resistance 
• Oxidative stress 

 
Genome 
• PNPLA3 I148M polymorphism (hispanics) 
• APOC3 polymorphism (lean men) 



Differential diagnosis 
• Alcoholic fatty liver disease 
• Drug-induced fatty liver disease 
• CASL, chemotherapy-associated steatosis 
• Volatile organic solvent exposure 
• Hep C-related fatty liver disease 
• Autoimmune hepatitis 
• Celiac disease 
• Wilson’s disease 
• Hemochromatosis 
• Abetalipoproteinemia 
• Starvation, malnutrition 
• Hypothyroidism 
• Lysosomal acid lipase deficiency  



How to diagnose NAFLD/NASH 

• Increased ALT (B2) (low specificity) 

• Ultrasound (A1) (70% sensitivity) 

• Fibroscan (C2) 

• 1HMR spectroscopy (only in trials) (A1) 

• Liver biopsy (NASH suspected) (A1) 



Associated diseases 

• T2DM ✔ 

• Hypercholesterolemia ✔ 

• Hypertriglyceridemia ✔ 

• OSAS 

• PCOS 

• Hypertension ✔ 

• Cardiomyopathy, cardiac failure 



Etiology 



Mechanisms for Increased Ectopic Lipid Deposition in the Liver and Skeletal Muscle. 

Shulman GI. N Engl J Med 2014;371:1131-1141. 

Primary defect in mitochondria 



Molecular Mechanisms of Lipid-Induced Hepatic Insulin Resistance. 

Shulman GI. N Engl J Med 2014;371:1131-1141. 

Hepatic insulin resistance 



Hepatic manifestations of NASH 

• Cirrhosis 

• Portal hypertension  

• Hepatocellular cancer 

 

Extrahepatic manifestations 

• Metabolic syndrome 

• Insulin resistance, DMT2 

• Obesitas 

• Cardiovascular disease 

• Hypertension 



Therapy 
 
• Overweight/obese 10% weight loss (B1) 
• Life style intervention (C2) 

• Energy restriction (B1) 
• Increase exercise (B2) 

• Correct cholesterol & lipid metabolism 
• Correct insulin resistance 
• Bariatric surgery (BMI > 40) 
 
 



• Insulin resistance  
• Oxidative stress 
• Steatosis 

 
• Inflammation 
• Fibrosis 
• Microbiome 
• LDL cholesterol 

Pioglitazone (B2) 
Vitamin E (B2) 
FXR agonist (B2) 
n-3 PUFA (B1) 
TGR5 agonist 
 
 
Statins (B1) 

Drug therapy 

 

Target                 Drug 

Indication 
• NASH and F2 fibrosis 
• NAFLD and high risk of disease progression, T2DM, 

MetS, persistently elevated ALT 





OCA 

OCA 

OCA 

OCA 





The research agenda 

• Non-invasive biomarkers for disease 
staging and for therapeutic response 
• Serum markers (non-coding RNA) 
• Exhaled air (VOCs) 
• Mitochondrial function test 

• New Drugs 
• TGR5 agonists (sec bile salts) 
• FXR agonists (prim bile salts) 
• Anti-fibrotic drugs 

• Preclinical research 
• Proteomics for biomarker discovery 
• Metabolic imaging (mitochondria) 
• Role of microbiome 



HCC and NAFLD 



Etiology cirrhosis no 
cirrhosis 

HBV (16) 162 35 (17.7) 

HCV (20) 236 13 (5.2) 

Hemochromatosis (3) 29 8 (21.6) 

NAFLD (15) 114 67 (37.0) 

Alcohol (29) 312 37 (10.6) 

No risk factors known 
(12) 

73 73 (50) 







Four Pillar Model 

Pillar I 
Early metabolic 

injury 
 
 
 

 

Pillar II 
Disease progression 

and resolution 
 
 
 

 

Pillar III 
Repair and 

regeneration 
 
 
 

 

Pillar IV  Liver function diagnostics 
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Pathways mediating 
organ scarring and 
fibrosis resolution 

 
 

 
Acute on chronic 

liver failure 
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Cirrhosis          

 
 
 

Metabolic 
injury to 

organ 
damage 

Inflammation 
to organ 
fibrosis 

Organ fibrosis to 
clinical 

complications 

Projects 

Diseases 

Models 

Pillar IV  Liver function diagnostics 

Progression of metabolic liver disease 


