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Cosa c’è di Nuovo

NAFLD



Fatty Liver

NAFLD:

• Excessive hepatic fat accumulation, associated with insulin resistance (IR)

DEFINITION

• Presence of steatosis in >5% of hepatocytes (Histology/NMR)









Fatty Liver

• The most common chronic liver disease in USA and Europa

• 10-24% incidence in general population

• Underestimated issue ?



NAFLD: epidemiology



Fatty liver, Metabolic Syndrome and Obesity

METABOLIC SYNDROME

• Present in 75% of type 2 diabetic (prevalence)

• Present in 60-70% of obese individuals

Diabetes Care  vol 27  N8 August  2004

OBESITY

• NAFLD is present in 20% of obese patients

• 2-3% of the obese individuals present a picture of Cirrhosis



Risk Factors Levels (adults)

Abdominal obesity: Waist Circumference
> 102 cm male

> 88 cm female

HDL Cholesterol
< 40 mg/dL male

< 50 mg/dL female

Triglicerides  150 mg/dL

Arterial Pressure  130/85 mmHg

Fasting Glycemia  110 mg/dL

Diagnosis of Metabolic Syndrome acc. With NCEP-ATP III G.L. (at least 3 factors)



Diagnosis of Metabolic Syndrome acc. NCEP-ATP III L.G. 
(at least 3 factors)



Risk Factors for 

Atherosclerosis

Risk Factors for 

NFLD

Cirrhosi

HCC

1976 - 77 2003

METABOLIC SYNDROME

INSULIN-RESISTENCE

Glucose Intolerance

Obesity

Dislipidemia

Arterial Hypertension
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NASH

A systemic
dysfunction



INHERITED?

THE “OBESE MICROBIOTA”

Kalliomaki et al., Am J Clin Nutr 2008; 

Collado et al., Am J Clin Nutr 2010; 

Turnbaugh et al, Nature 2009

DIET-INDUCED? Hildebrandt et al, Gatroenterology 2009

De Filippo et al., PNAS 2010

AGING? Claesson et al., Nature 2012



Endotoxins - bacterial translocation

Portal vein

Inflammasome

LIVER

HCC

High Fat Diet

Contribution of Diet / Microflora to liver damage.

De Minicis et al., Hepatology 2013

Gram(-) Bacteria



Effects of the intestinal microbiota on NAFLD and progression to steatohepatitis



GUT MICROBIOTA

1.5 kg of bacteria, >300.000 genes

Microbiome Metabolome

8 bacterial divisions (superkingdoms)
95% genes identity

1000-1500 species
98% genes identity

>10.000 strains
100% genes identity

160 species constitute the core microbiota



PATHOGENESI of NASH

Central Obesity 1° HIT

Steatosis

LPS

Alcohol

Bacterial Overgrowth

Normality

TNFa

NASH

Cirrhosis

HCC

Insulin-
resistance

2° HIT

Oxydative
Stess



STEATOSI

Oxydative
Stress

Immunitary
System

FIBROSIS

• ROS accumulation

• Lipoperoxyidation and 
Hepatocyte Membrane Dysruption

• Hepatocyte Functional Loss

Inflammation

• Kupffer Cells Activation

• Tissue Necrosis

The Oxydative Stress
Starter of the progression

• Activation and Proliferation of Stellate Cells

• Collagen Fibers Deposition



Stroffolini et al, Dig Liv Dis 2011
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Requirements for Definition of NAFLD:

• Evidence of Fatty Liver (imaging or Histology)

• Exclusion of secondarie Causes of Fat Accumulation

Non-Alcoholic Fatty Liver Disease (NAFLD) 

AASLD practice guideline, Hepatology 20012



Non-Alcoholic Fatty Liver Disease (NAFLD) 

AASLD practice guideline, Hepatology 20012

(>21 drinks /week in men; >14 in women over a 2-year period prior
to baseline liver histology)



US Criteria to graduate FL:

1. Deep attenuation

2. Diffuse hyperechoic echotexture
(“bright liver”) compared with the 
kidney

3. Poor visibility of venous vessels, no 
expansion of the hepatic and portal vein
diameters at deep breath

2
1

3



Predictors logits

Triglicerydes	(mg	/	dL) 200 5,049

BMI	(Body	Mass	Index)	(kg	/	m2) 27 3,753
GGT	(U	/	L) 45 2,733
Waist	Circumference	(cm) 98 5,194
Constant ************ -15,745
Sum ************ 0,984

Fatty	Liver	Index	(FLI)	is 73

Use	this	table	for	interpretation	of	FLI:
If	FLI	is	>	60	you	have	>	85%	probability	of	FL
If	FLI	is	<	30	you	have	>	86%	probability	of	NON	having	FL

DIAGNOSIS OF FATTY LIVER: 
THE FLI INDEX

www.fegato.it



DIAGNOSIS OF FATTY LIVER: http://nafldscore.com

< -1,455 = Absence of significant fibrosis

> 0,675 = Presence of significant fibrosis



DIAGNOSIS OF FATTY LIVER: 

SAF score: Semiquantitative scoring 

Steatosis
large or medium-sized 
lipid droplets 

< 5% 5-33%
mild

34-66%
moderate

>67% 
severe

S0 S1 S2 S3

Activity
hepatocyte ballooning (0-2)
lobular inflammation (0-2)

No Activity
Mild

activity
Moderate 

activity
Severe 
activity

A0 A1 A2 A3

Fibrosis None
Stage 1

Perisinusoidal
or

Periportal

Stage 2
Perisinusoidal and 

periportal

Stage 3
Bridging
fibrosis

Stage 4
Cirrhosis

F0 F1 F2 F3 F4

Total



DIAGNOSIS OF FATTY LIVER: 

SAF score: Semiquantitative scoring 

Steatosis
large or medium-sized 
lipid droplets 

< 5% 5-33%
mild

34-66%
moderate

>67% 
severe

S0 S1 S2 S3

Activity
hepatocyte ballooning (0-2)
lobular inflammation (0-2)

No Activity
Mild

activity
Moderate 

activity
Severe 
activity

A0 A1 A2 A3

Fibrosis None
Stage 1

Perisinusoidal
or

Periportal

Stage 2
Perisinusoidal and 

periportal

Stage 3
Bridging
fibrosis

Stage 4
Cirrhosis

F0 F1 F2 F3 F4

Total



DIAGNOSIS OF FATTY LIVER: 

SAF score: Semiquantitative scoring 

Steatosis
large or medium-sized 
lipid droplets 

< 5% 5-33%
mild

34-66%
moderate

>67% 
severe

S0 S1 S2 S3

Activity
hepatocyte ballooning (0-2)
lobular inflammation (0-2)

No Activity
Mild

activity
Moderate 

activity
Severe 
activity

A0 A1 A2 A3

Fibrosis None
Stage 1

Perisinusoidal
or

Periportal

Stage 2
Perisinusoidal and 

periportal

Stage 3
Bridging
fibrosis

Stage 4
Cirrhosis

F0 F1 F2 F3 F4

Total



DIAGNOSIS OF FATTY LIVER: 

Author Conclusion: 

• A severe SAF score is associated with increased 

mortality (41 years f-up) 

• This is largely dependant on fibrosis stage



Hepatic Pulse Elastometry - Fibroscan®





Difficult
Diagnosis

Disappearance of fat

Maheshwari2006 

Fatty Liver and Cryptogenic Cirrhosis



Survival in NAFL vs NASH

129 NAFLD

Mean f-up, 13.7 yrs
Steatosis without  inflammation

NASH

NASH pts. had a higher probability to die of both liver disease

(2.8% vs. 0.2% in ref population) and cardiovascular events (15.5% vs. 7.5%; P = 0.04 for both)

Eckstedt, Hepatology 2006

Ekstedt, Hepatology 2008

Soderberg, Hepatology 2010



NAFL Cirrhosis

NASH + Fibrosis Cirrhosis

3% in > 10 yrs

30% in 5-10 yrs

NASH ± fibrosis - Prognostic Implications

Progression to Cirrhosis more rapid compared with NAFLD

Matteoni et al. Gastroenterology 1999





NAFLD: Treatment

?



Diet &
Physical 
activity

DYSLIPIDEMIA

INSULIN-

RESISTANCE

DIABETES

Riso Rosso
Statins
Omega 3

Metformin
Oral Hypoglycemic

Oxydative
Stress

NAFLD

The Treatment

Vitamina E 
Silimarina
Glutathion

Caspase inhibitors

FXR agonists (Obeticolic Ac.)

PPARg/d agonists
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Nutritional Attitude –
From the alimentary «piramid» to the alimentyary «hourglass»

K. Verburgh, La clessidra alimentare, Feltrinelli 2013 



NAFLD: Physical Activity

• Aerobic Activity (H/r 110 – 125)  

• Frequency: at least 3 / Weeks

• Minimal Duration: 45-60 minutes

Calo Ponderale 

almeno 10% 

AASLD practice guideline, Hepatology 20012

Aim for ≈10%
Weight loss



Diet and Physical activity improve LFTs and Histology in obese patients
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UDCA
AASLD 
recommendations



METFORMIN
AASLD 
recommendations



Pioglitazone, Vitamin E, or Placebo for NASH
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Only «unbiased» Adult patients



Role of thiazolidinediones in NASH
A systematic review and meta analysis.

Mahady et al., J Hepatol 2011

Thiazolidinediones modestly improve histological variables including fibrosis and 

hepatocellular ballooning, but at the cost of significant weight gain.



Thiazolidinediones AGA Guidelines 2012
AASLD 
recommendations



VIT. E (a- tocopherol)

Strenght – 1, Quality - B

AASLD 
recommendations



Statins

Lomonaco et al., Drugs 2013; Chalasani et al., Gastroenterology 2012



Effects of PUFA on LIVER FAT



Effects of PUFA on AST/ALT

AST AST



Bariatric surgery

• Histological effects
– Improves steatosis
– Improves NASH
– May improve fibrosis

• Foregut bariatric surgery is not contraindicated in otherwise
eligible obese individuals with NAFLD or NASH (but without

established cirrhosis).

Chalasani et al., AGA-AASLD guidelines 2012



FXR regulates bile acid metabolism
through multiple mechanisms in 

both liver & Intestine

FXR detects bile acid levels:

LIVER: 
• ↓  bile acid synhesis
• ↓ bile acid uptake
• ↑ liver secretion

INTESTINE
• ↓ bile acid absorption

• ↑ secretion FGF15 e FGF19

Net results:

↓ Overall bile acid leves

Farnesoid X Receptor Agonists (OBETICOLIC Acid)













Summary of treatments

• For All patients with NAFLD
– Lifestyle advice

• For patients with NASH + T2DN
– Metformin/Pioglitazone

• For patients with NASH + hypertension
– A2RBs + vitamin E / Omega 3

• For Hypercholesterolemic + NASH
– Low threshold for statins (HCC) / Omega 3

• For Obese Patients with NASH
– Bariatric Surgery / Omega3/ Vit E

• For patients with NASH only:
– best evidence for:

• Antioxydants (Vitamin E, Astaxantine)
• Omega-3

Role of new generation drugs !

• Caspase inhibitors

• FXR agonists (Obeticolic Ac.)

• PPARg/d agonists



Not all NASH are borne equal………

Grazie per l’attenzione
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NASH

A systemic
dysfunction
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Stroffolini et al, Dig Liv Dis 2011
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DIAGNOSIS OF FATTY LIVER

The FL Index

SAF score
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Statins Are Associated with Reduced Risk of HCC
A Systematic Review and Meta-analysis Singh et al., Gastroenterology 2013







Statistically significant Improvement of :

• STEATOSIS (Histo/US)

• Triglycerides

• Cholesterol

• AST/ALT





Diagnostic flowchart

Abnormal LFTs & Central Obesity

Liver Screen & 
USnd

Mild NASH NASH F2-F3 CirrhosisSteatosis

Wt loss/exercise, 
Insulin-sensitisers/Vit E

Omega-3
(Re-Biopsy 3–5 Yrs)

Wt loss/exercise
Insulin-sensitisers/Vit E

Cirrhosis & HCC surveillance

Lifestyle Advice & GP 
Follow-up

Low risk‘Mild’ NAFLD High risk

Biopsy

Negative – Fat on USnd

NAFLD fibrosis score
Elastography/Fibrotest

CK-18/ELF



Diagnostic flowchart

Abnormal LFTs & Central Obesity

Liver Screen & 
USnd

Mild NASH NASH F2-F3 CirrhosisSteatosis

Wt loss/exercise, 
Insulin-sensitisers/Vit E

Omega-3/Sillimarin/Glutathion
(Re-Biopsy 3–5 Yrs)

Wt loss/exercise
Insulin-sensitisers/Vit E

Cirrhosis & HCC surveillance

Lifestyle Advice & GP 
Follow-up

Low risk‘Mild’ NAFLD High risk

Biopsy

Negative – Fat on USnd

NAFLD fibrosis score
Elastography/Fibrotest

CK-18/ELF
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 Removal of the cause

 Life style adjustments

 Pharmacological Approach

Steatosi epatica non alcolica

The Treatment

To modify the pathogenetic factors implicated in NAFLD (insulin resistance, 

adipous tissue accumulation, lipid peroxidation)

to prevent liver disease progression
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Dieta ed
esercizio

fisico

DISLIPIDEMIA

INSULINO

RESISTENZA

DIABETE

Riso Rosso
Statine
Omega 3

Metformina
Ipoglicemizzanti

STRESS 
OSSIDATIVO

Steatosi epatica non alcolica

Il trattamento

Vitamina E 
Silimarina
Glutathion

FXR rec

FXR rec
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Clinicaltrials.gov  29/10/2015

• Ac.obeticolico (ac. biliare di  sintesi)

• Losartan (antifibrotico)

• Simtuzumab (antifibrotico)

• Liraglutide (insulino-sensibilizzante)

• Cenicriviroc (anti-infiammatorio)

• Armamchol (modulatore 
metabolico)

• GFT 505 (insulino-sensibilizzante)

• Microbioma intestinale



NAFLD: epidemiology







A. 40x H&E image of NAFL Note the severe fatty

change, numerous glycogenated nuclei (arrow)

and lack of inflammation or balloon degeneration

B. 60x H&E image of NASH In addition to significant 

steatosis, there is evidence of ballooned 

hepatocytes (long arrow) and mixed inflammation 

including neutrophils (short arrow).



40x Klatskin trichrome stain image of NASH On this Klatskin stain the sinusoidal 

fibrosis characteristic of NASH is evident (zone 3).
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