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NAFLD/NASHFatty Liver Cirrhosis/HCC

Fat infiltration >5% 
with or without mild 
inflammation

Steatosis + necro-inflammatory 
changes (ballooning 
degeneration, Mallory bodies, 
megamitochondria)                  
and/or fibrosis

Non Alcoholic Fatty Liver Disease (NAFLD)

Alcohol intake < 20-30g/day



What is Non-Alcoholic Fatty Liver Disease 
(NAFLD) ?

• NAFLD is a chronic liver condition characterized by hepatic fat 
accumulation in the absence of ethanol abuse (<20g/day) & other 
identifiable causes 

• NAFLD is always associated to insulin resistance
• NAFLD is considered the hepatic manifestation of Metabolic Syndrome 



Non-alcoholic fatty liver disease NAFLD :
a multi-system disease

Hepatic
cirrhosis, 
HCC

Metabolic
Central obesity, 
Insulin resistance, 
Type 2 diabetes

Cardiovascular
Dyslipidemia, 
Hypertension
Cardiovascular Disease (CVD)



The spectrum of NAFLD
 Insulin-resistant NAFLD subjects

– Obesity (visceral)
– Environmental (High fructose diet; high fat diet)
– Metabolically Obese Normal Weight (MONW) Subjects 
– Congenital and acquired lipodistrophy

 Non insulin resistant NAFLD subjects
– Genetic (PNPLA3  NAFLD)
– Congenital defects of metabolism 

● Familial Hypobetalipoproteinemia (FHLB) 
● Lysosomal acid lipase deficiency (LAL-D)

 Association with endocrine disorders 
– PCOS 
– hypothyroidism 
– GH deficiency

 Secondary causes
– Drug-related (amiodarone, methotrexate, tamoxifen, corticosteroids..) 
– Jejunoileal bypass, starvation, TPN



Extrahepatic manifestations of NAFLD

PCOSPCOS HypothiyoidismHypothiyoidism

Colorectal
 cancer

Colorectal
 cancer

Cardiovascular 
Disease

Cardiovascular 
Disease

Type 2 DiabetesType 2 Diabetes

Chronic Kidney 
Disease

Chronic Kidney 
Disease

OSAS (Sleep Apnea)OSAS (Sleep Apnea) NAFLDNAFLD

OsteoporosisOsteoporosis



DEFINITION OF NAFLD:
IT IS TIME TO CHANGE !

Actual definitions of the difference between AFLD 
vs NAFLD have significant methodological biases:
1-  Inadequate adjustment for confounding 
factors 
2- Different ways of calculating alcohol 
consumption 
3- Failure to measure lifetime use or pattern of 
alcohol intake. 
These biases influence the calculation of the real 
prevalence and incidence of NAFLD and NASH 
which varies greatly in the general population.



NAFLD and AFLD in the Nutrition and Liver 
Dionysos Study (Bellentani et al., Hepatology, 2005) 

Prevalence FL = 43-
56%

P = (52.4*43/100) 
= 22.5%

P = 
(41*43/100) = 

17%

P = (79.1*43/100) 
= 34.0%

P = 
(21*43/100) = 

9%

AFLD

NAFLD
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*Risk threshold for developing liver disease (> 30 gr/day x both sexes)

Condition
Prevalence

Liver disease 
Prevalence

Among
 exposed

General Population

HCV 3,2%
(221/6917)

50%
(110/221)

1,6%
(110/6917) 

HBV 1,2%
(83/6917)

25%
(21/83)

0,3%
(21/6917)

Alcohol* 21%
(1349/6917)

5,5%
(74/1349) 

1,1%
(74/6917) 

NAFLD 25%
(1729/6917)

7,9-11,9%
(138-207/1729)

estimated

2-3% 
(138-207/6917)

estimated

Italy, the Dionysos Study:
2005

Bellentani S et al, Dig Dis 2010
Bedogni G et al, Hepatology 2005
Bellentani S et al, Gut 1999
Bellentani S et al, Gut 1997
Bellentani S et al, Hepatology 1994



Global prevalence of NAFLD

Younossi et al., Hepatology 2016

Global prevalence of overweight and obesity: 39%

Global prevalence of NAFLD: 25%



Prevalence of NAFLD and NASH in 
high-risk groups

Bhala & Bugianesi Curr Pharma Des 2013

Hepatologists only see the most severe cases (the tip of 
iceberg), and have a scarce idea of the global extent of disease

Obesity: 1 billion subjects overweight or 
obese around the world

Diabetes: over 380-milion cases, 
but 550 in 2030 



Global burden of increased BMI (>25) in 
children and of obesity in adults. 
Data from World Health Organization 

Bugianesi et al Clin Liv Dis 2013



Kaplan-Meier curve for the development of severe 
liver disease, stratified on overweight status.

Hagström H,  et al J Hepatology 2016

Overweight in late adolescence predicts development of 
severe liver disease later in life: 
A 39 years follow-up study

BMI in late adolescence is a strong 
and independent predictor of 
liver-related mortality later in life  
after adjustment for alcohol, 
narcotics, smoking, high blood 
pressure, physical activity

being overweight at 18-20 yrs 
increased the risk of liver related 
outcomes by 64% compared to a 
low-normal range BMI

liver-related outcomes were 
increased by 5% for each unit 
increase in BMI
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Relative Incidence of NAFLD (Italy)

• An estimated 13.6 million NAFLD cases in 2015 will increase to 16.2 million by 2030 .

• An estimated 2.5 million NASH cases in 2015 will increase to 3.8 million by 2030. 

• An estimated 13.6 million NAFLD cases in 2015 will increase to 16.2 million by 2030 .

• An estimated 2.5 million NASH cases in 2015 will increase to 3.8 million by 2030. 



 Incident Trend Decompensated Cirrhosis, HCC and Liver-
Related Deaths among Prevalent NAFLD

NAFLD  Population: 
2015-2030

2016 2030

CHINA FRANCE

GERMANY ITALY

JAPAN SPAIN

INCIDENT DEC. CIRRHOSIS

DEATH

UK USA

HCC

NAFLD Disease Burden 2016-2030, J.Hepatol., submitted



CIRRHOSIS

STEATOSIS ± mild 
inflammation

Natural history 

15-16%

12-40%

                 Ratziu 2002
                Fassio 2004

                Sanyal 2006    
       Ekstedt  2006, & 

2015
                  Bhala 2011
             Younossi 2011

       Pais 2013 
         McPherson 2015

                  Singh 2015    
 

38-50%

       HCC

13-25%
(Child’s A)

2-7%

8%

8-16%

25%

NASH +  F1-F2 fibrosis

NASH and F3 fibrosis

Liver Death/ OLTx

Fibrosis >F2 predicts all-cause, 
Cardiovascular and liver-related deaths

Ekstedt 2015

   Courtesy CP Day, modified

40%



NAFLD

NASH

Hepatitis

age60             70             80

Cardiovascular Disease
Diabetes

Cardiovascular Disease
Diabetes

Liver Disease

Liver Disease

Death Risks in NAFLD

Armstrong Hepatology 2013



Clinical outcomes (Mortality) of 
subjects with NAFLD/NASH

Younossi et al Hepatology 2016

Main causes of death
● Cardiovascular Disease (2 x compared to the general population)
● Cancer 
● Liver disease (10 x compared to the general population)
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The Hepatologist Menu - 2018

HCV

NAFLD

HBV

ALCOHOL

AUTOIMMUNE

HEREDITARY



HCV

NAFLD/NASH

HBV

ALCOHOL

AUTOIMMUNE

HEREDITARY

NEW THERAPY !!!

The Hepatologist Menu - 2030



Similar entities: different names 
and acronyms  

ACRONYM SIGNIFICANCE

NASH NonAlcoholic SteatoHepatitis

ASH Alcoholic SteatoHepatitis

BASH Both Alcoholic anad NonAlcoholic SteatoHepatitis

GASH Genetic Associates SteatoHepatitis

CASH Chemotherapy Associated SteatoHepatitis

DASH Drug Associated SteatoHepatitis

PASH PNPLA3 associated steatohepatitis



Actual Classification NAFLD/NASH 

Moving from a negative definition of  primary 
NAFLD and NASH



New proposed classification NAFLD/NASH 
Moving to a positive definition of NASH: MAFL (Metabolic 
Associated Fatty Liver) and MASH (Metabolic Associated 

SteatoHepatitis) thus revising the old definition and classification



Case definitions for inclusion and analysis of endpoints in 
clinical trials for NASH through the lens of regulatory science

M. Shadab Siddiqui and the Case Definition Working Group
Hepatology Jan.2018, Open Acces online



THANK YOU VERY MUCH FOR
YOUR ATTENTION !

Stefano Bellentani, MD, PhD
bellentanistefano@gmail.com 
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