Cosa c’e di Nuovo

NAFLD

Stefano Fagiuoli
U.S.C. Gastroenterologia Epatologia e Trapiantologia
ASST Papa Giovanni XXIIl - Bergamo



Fatty Liver

NAFLD:
* Excessive hepatic fat accumulation, associated with insulin resistance (IR)

DEFINITION
* Presence of steatosis in >5% of hepatocytes (Histology/NMR)
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Fatty Liver

 The most common chronic liver disease in USA and Europa

« 10-24% incidence in general population

 Underestimated issue ?
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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

OBESITY

* NAFLD is present in 20% of obese patients

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




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

Risk Factors Levels (adults)

_ ] o > 102 cm male
Abdominal obesity: Waist Circumference

> 88 cm female

<40 mg/dL male
< 50 mg/dL female

HDL Cholesterol

Triglicerides > 150 mg/dL

Arterial Pressure >130/85 mmHg

Fasting Glycemia >110 mg/dL




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

Proposed Definitions and Criteria of Metabolic Syndrome

Clinical Measure ~ NHLBLAHA (2005) WHO (1998) EGIR IDF (2005)
Insulin resistance  None IGT, IFG, T2DM, or Plasma insulin None
lowerad insulin =1 5th percentile

Any 3 of senstivity PLUS PLUS any 2 of
the folfowing: any 2 of the following: the folfowing:

Body weight Waist circumference; Waist-to-hip ratio; Waist circumference; Increased waist
Men: =102 cm Men; >0.9 Men: =84 cm circumference
Womern: =88 cm Women >0.85; Womernc =80 cm PLUS any 2 of

and/or BMI =30 kg/m? the following:

Trighycerides TG =150 mg/dL or TG =150 mg/dL TG =150 mg/dL TG =150 mg/dL
Rx for TG or Rx for TG

HOL-C Men: HOL-C <40mg/dL.~ Men: HDL-C <35 mg/dL ~ Men or women: Men: HDL-C <40 mg/dL
Women: <50 mg/dL; Women <39 mg/dL HDL-C <39 mg/dL Women: <50 mg/dL;
or Rx for reducad or Rx for reducad
HOL-C HOL-C

Blood pressure =130 mmHg systolic =140/90 mmHg =140/90 mmHg or =130 mmHg systolic
or =85 mmHg diastolic; Rx for HTN or =85 mmHg diastolic;
or Rxfor HTN or Rx for HTN

Glucosa =100 mg/dL or IGT, IFG, or T2DM IGT or IFG =100 mg/dL fasting
Rx for glucose NecEssany (not diabetes) glucose (incudes
(indudes diabetes) diabetes)

Other MNone Microalbuminuria MNone None
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NASH

A systemic
dysfunction



THE “OBESE MICROBIOTA”

INHERITED?

DIET-INDUCED?

AGING?

Kalliomaki et al., Am J Clin Nutr 2008;
Collado et al., Am J Clin Nutr 2010;
Turnbaugh et al, Nature 2009

Hildebrandt et al, Gatroenterology 2009
De Filippo et al., PNAS 2010

Claesson et al., Nature 2012



Contribution of Diet / Microflora to liver damage.

High Fat Diet

Gram(-) Bacteria HCC

N\

Endotoxins - bacterial translocation

Portal vein

Inflammasome
LIVER

De Minicis et al., Hepatology 2013



Interactions Between the Intestinal Microbiome and Liver Diseases

Effects of the intestinal microbiota on NAFLD and progression to steatohepatitis



GUT MICROBIOTA

1.5 kg of bacteria, >300.000 genes

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

Microbiome Metabolome



PATHOGENESI of NASH
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The Oxydative Stress
Starter of the progression

STEATOSI

FIBROSIS

* ROS accumulation
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vYsears

* Lipoperoxyidation and
Hepatocyte Membrane Dysruption

* Hepatocyte Functional Loss

« Kupffer Cells Activation * Activation and Proliferation of Stellate Cells

« Tissue Necrosis * Collagen Fibers Deposition




Changing aetiological factors of hepatocellular carcinoma and their

potential impact on the effectiveness of surveillance.
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Non-Alcoholic Fatty Liver Disease (NAFLD)

Regquirements for Definition of NAFLD:

e Evidence of Fatty Liver (imaging or Histology)

e EXxclusion of secondarie Causes of Fat Accumulation

AASLD practice guideline, Hepatology 20012



Non-Alcoholic Fatty Liver Disease (NAFLD)

HEPATOLOGY, Vol. 55, No. 6, 2012

Table 2. Common Causes of Secondary Hepatic Steatosis

Macrovesicular steatosis
- Excessive alcohol consumption (>21 drinks /week in men; >14 in women over a 2-year period prior
- Hepatitis C (genotype 3) to baseline liver histology)
- Wilson’s disease
- Lipodystrophy
- Starvation
- Parenteral nutrition
- Abetalipoproteinemia
- Medications (e.g., amiodarone, methotrexate, tamoxifen, corticosteroids)

Microvesicular steatosis
- Reye’s syndrome
- Medications (valproate, anti-retroviral medicines)
- Acute fatty liver of pregnancy
- HELLP syndrome
- Inborn errors of metabolism (e.g., LCAT deficiency, cholesterol ester storage
disease, Wolman disease)

AASLD practice guideline, Hepatology 20012



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




DIAGNOSIS OF FATTY LIVER:

THE FLI INDEX
www.fegato.it

Predictors’ logits”
Triglicerydes@mgRiL) 200 5,049
BMIABody@ass@ndex)qkgE@En?) 27 3,753
GGTHUREMA) 45 2,733
Waistircumferencel{cm) 98 5,194
Constant ialalolalalotolalolate -15,745
Sum 3k 3k %k 3k %k 3k 5k 3k %k 3k %k 3k 0’984

FattyAiver@ndex@FLI)Es

Use®his@ableForAnterpretationfEFLI:
IfEF LIASEEH O oubhaveZB5%Erobability@fEFL
IfEF LIGSEEB O oufhaveZB6%Erobability@BfINONBhaving@FF L




DIAGNOSIS OF EATTY LIVER: T ——

NAFLD fibrosis score

Online calculator

Angulo P, Hui JM, Marchesini G et al. The NAFLD fibrosis score
A noninvasive system that identifies liver fibrosis in patients with NAFLD
Hepatology 2007;45(4):846-854 do0i:10.1002/hep.21496

Age (years) ::53
BMI (kg/m?) 132
IGF/diabetes ¥

AST 's6 |
ALT 58 ] < -1,455 = Absence of significant fibrosis
Platelets (o 190 ] > 0,675 = Presence of significant fibrosis
Albumin (gn) 35 ]
Score | 1.900

< -1.455: predictor of absence of significant fibrosis (FO-F2 fibrosis)
< -1.455 to < 0.675: indeterminate score
> 0.675: predictor of presence of significant fibrosis (F3-F4 fibrosis)



DIAGNOSIS OF FATTY LIVER:

SAF score: Semiquantitative scoring

Steatosis

large or medium-sized
lipid droplets

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

Fibrosis

Total




DIAGNOSIS OF FATTY LIVER:

SAF score: Semiquantitative scoring

Steatosis . 5-33% 34-66% >67%

large or medium-sized <5% .

lipid droplets mild moderate severe
SO S1 S2 S3

Activity

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

Fibrosis

Total




DIAGNQOSIS OF FATTY LIVER:

SAF score: Semiquantitative scoring

S o 5-33% 34-66% >67%

large or medium-sized <5% i

lipid droplets mild moderate severe
SO S1 S2 S3

Activity _ No Activit Mild Moderate Severe

70857527%;70%%%?%02)2) y activity activity activity
A0 Al A2 A3

Fibrosis

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®
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Fatty Liver and Cryptogenic Cirrhosis

Disappearance of fat

Difficult
Diagnosis

Maheshwari2006



Survival in NAFL vs NASH

129 NAFLD
Mean f-up, 13.7 yrs

Steatosis without inflammation

Ekstedt, Hepatology 2008
Soderberg, Hepatology 2010

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




NASH = fibrosis -  Prognostic Implications

Progression to Cirrhosis more rapid compared with NAFLD

NAFL ~ Cirrhosis
3% in > 10 yrs

NASH + Fibrosis ~ Cirrhosis
30% in 5-10 yrs

Matteoni et al. Gastroenterology 1999



%0 JOURNAL OF
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NAFLD: Treatment




NAFLD

Metformin
Oral Hypoglycemic

DIABETES

The Treatment

DYSLIPIDEMIA

Riso Rosso
Statins
Omega 3

INSULIN-
RESISTANCE

ORYLEVE

VL2955

Caspase inhibitors
FXR agonists (Obeticolic Ac.)
PPARy 6 agonists

Vitamina E
Silimarina
Glutathion
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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)

Aim for =10%
* Frequency: at least 3 / Weeks :

Weight loss

* Minimal Duration: 45-60 minutes

AASLD practice guideline, Hepatology 20012



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

UDCA recommendations




AASLD
METFORMIN recommendations




Pioglitazone, Vitamin E, or Placebo for NASH

Only «unbiased» Adult patients

60 -

p<0.01

p =0.02.

Histological improvement
(%)
W
o
|

Placebo Pioglitazone Vitamin E

Sanyal et al., NEJM 2010



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

Thiazolidinediones modestly improve histological variables including fibrosis and

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

Mahady et al., ] Hepatol 2011



AASLD

. T, . AGA Guidelines 2012 .
Thiazolidinediones recommendations




AASLD
VIT. E (a- tocopherol) 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



Farnesoid X Receptor Agonists (OBETICOLIC Acid)

FXR requlates bile acid metabolism
through multiple mechanisms in
both liver & Intestine

FXR detects bile acid levels:

LIVER:

» U bile acid synhesis
» U bile acid uptake
» /I liver secretion

INTESTINE

| bile acid absorption
» 1 secretion FGF15 e FGF19

Net results:
| Overall bile acid leves

Figure adapted from Calkin and Tontonoz 2012).



Table 1. Summary of agents tested in nonalcoholic steatohepaitis

Potential benefit  Pioglitazone Improves components of the NAS score [12]. Increased risk of bladder cancer and MI [13,14].
Vitamin E Significant improvement in histological lesions [12]. However, may increase all-cause mortality [15].



Table 1. Summary of agents tested in nonalcoholic steatohepoitis

Potential benefit  Pioglitazone Improves components of the NAS score [12]. Increased risk of bladder cancer and MI [13,14].

Vitamin E Significant improvement in histological lesions [12]. However, may increase all-cause mortality [15].
No clear benefit ~ Metformin No effect on histology [16,17].
Statins

Aforvastatin -~ No histological data, but improves liver enzymes and radiological steatosis [18,19].
Simvastatin -~ No effect on histology or liver enzymes [20].

UDCA Histological data lacking, four RCTs showed no effect on liver enzymes [21].

PUFAs No histological improvement in activity [22**], but reduction in steatosis radiologically [23].
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Table 1. Summary of agents tested in nonalcoholic steatohepoitis

Potential benefit  Pioglitazone
Vitamin E
No clear benefit ~ Metformin
Statins
Atorvastatin
Simvastatin
UDCA
PUFAs

Unclear benefit ~ Angiotensin
receptor
blockers

Pentoxyfylline

Improves components of the NAS score [12]. Increased risk of bladder cancer and MI [13,14].
Significant improvement in histological lesions [12]. However, may increase all-cause mortality [15].

No effect on histology [16,17].

No histological data, but improves liver enzymes and radiological steatosis [18,19].

No effect on histology or liver enzymes [20].

Histological data lacking, four RCTs showed no effect on liver enzymes [21].

No histological improvement in activity [22**], but reduction in steatosis radiologically [23].

Improvements in histology (necroinflammation and fibrosis| but study limited to seven patients [24].

Improvement in NASH activity score, but not in fibrosis stage. Study limited to 55 patients [25].







Summary of treatments

* For All patients with NAFLD
— Lifestyle advice

* For patients with NASH + T2DN
— Metformin/Pioglitazone

Role of new generation drugs !

* For patients with NASH + hypertension
— A2RBs + vitamin E / Omega 3 * Caspase inhibitors

* For Hypercholesterolemic + NASH * FXR agonists (Obeticolic Ac.)
— Low threshold for statins (HCC) / Omega 3

* PPARy/& agonists
 For Obese Patients with NASH
— Bariatric Surgery / Omega3/ Vit E

* For patients with NASH only:

— best evidence for:
* Antioxydants (Vitamin E, Astaxantine)

* Omega-3




Not all NASH are borne equal.........

Grazie per 'attenzione
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Changing aetiological factors of hepatocellular carcinoma and their

potential impact on the effectiveness of surveillance.
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Stroffolini et al, Dig Liv Dis 2011



DIAGNOSIS OF FATTY LIVER

The FL Index

SAF score









10







Statins Are Associated with Reduced Risk of HCC
A Systematic Review and Meta-analysis

Singh et al., Gastroenterology 2013

Study name

Odds

ratio
Chiu 2011 0.620
Tsan 2012 0.470
El-Serag 2009 0.740
Marelli 2011 0.870
Khurana 2005 0.520
Friis 2005 1.160

Friedman - males - 2008 0.490
Friedman - females - 2008 0.400

Matsushita - 2010 0.580
CTT 2012 1.061
Sato - 2006 0.630

0.630

Lower
limit
0.419
0.361
0.638
0.600
0.410
0.460
0.339
0.212
0.180
0.659
0.112
0.523

Upper
limit
0.918
0.612
0.858
1.261
0.660
2.928
0.708
0.756
1.869
1.708
3.549
0.760

Statin and risk of hepatocellular carcinoma - adjusted OR

Odd ration and 95% CI

.

0.1 0.2 05 1 2 5 10
Favors statins Favors no statins




Table 2

Various parameters in chow and HFr fed rats and their modulation by silymarin treatment.

Paramelers Chow HF¢ HFr+Silymarin (mg kg™ ")

30 100 300
Glucose (mg dl~") 7745 100 45 944 4 78 43" 75 4 4"
Insulin (uUml='} 1541 254+3% 2444 154+1" 441"
Flasma triglyceride {mg dl~"} 90 +5 150 4 15° 145 + 6° a5 47" 92 4 5"
Hepatic triglyceride (nmole 100 mg=" wet tissue) 4404 10 +0.5° 94 02* 6+ 08" 54+ 09°
Uric acid (mg di—") 1.2 401 24 404 234 02° 14 + 01" 144+ 01"
Monesterified fatty acid (mmole L=} 035 +0.03 053 40.04° 052 4 0.04° 033 4 0.04° Q.34 4 0.06"
Alanine transaminase activity (U L™") 2542 2242 2043 2245 34+ 4
Aspartate transaminase adivity (UL~ 3745 3444 3543 3046 3742
Total bilirubin (mg dl=") 037 +0.04 036 +0.04 034 +0.08 036 + 0.05 032 4 0,07
Direct bilirubin (mg di—") 023 +0.05 017 +0.03 02 4005 017 + 003 0.17 + 0.03
Liver wi/body wt ratio 0.036 +0.001 0.048 +0.002° 0.046 + 0.002* 0.039 +0.002" 0.038 + 0.001°
Spleen wi/body wt ratio 0.003 +0.0001 0.003 +0.0002 0.003 + 0.0001 0.003 + 0.0002 0.003 + 0004
Body wt (g) 410 +20 390 +25 410 + 25 415+ 10 395 + 25

Values are Means + SEM from thirty different rats.
* P =005 ws. Chow,
D P 005 vs HFr



European Review for Medical and Pharmacological Sciences 2015;19:3118-3124

Effect of silymarin plus vitamin E in

patients with non-alcoholic fatty liver disease.

A randomized clinical pilot study

R. ALLER', O. IZAOLA?, S. GOMEZ', C. TAFUR', G. GONZALEZ',
E. BERROA', N. MORA', J.M. GONZALEZ', D.A. DE LUIS?

'Svo. Gastroenterology, Hospital Clinico Universitario, University of Valladolid, Valladolid, Spain
2Center of Investigation of Endocrinology and Nutrition, Medicine School and Department of

Endocrinology and Nutrition, Hospital Clinico Universitario, University of Valladolid, Vallad:

Conclusions

We have demonstrated that treatment whit

silymarin associated with vitamin E and a
hypocaloric diet ameliorate function hepatic test,

Table . Biochemical and NAFLD-index in enrolled subjects (mean + SD) (goup I: silymarin + vit E+ hypocaloric diet),
eroup II (only hypocaloric diet).

Group I [n = 18 Goup Il [ = 18) and non-invasive NAFLD test, and this change is
ala . X 11 - r1 . o7
Basal After Basal After {1154_3 presﬁt?nt in [JdllE:I]l.h V‘rlt.hﬂ“t IDE-':[ of 5 % of
weight. - style of o :
FE— e i ooai YT ﬂ_ght Life style I]'l(‘l-dlﬁL,-:ll.lDI] CC ntmu:_‘a to be a
TG meg/dL 189.6 + 84 185 = 85 180.8 + 68 170.9 + 63 valid treatment for these patients. In patients who
AST (IU/L) B6x16 Me+16 41.6+20 b+ 118 - ) . . . BT TR . ;
ALT (IU/L) S6.4 427 527 5 26 70.8 + 41 547 4 18% fail to lose weight with diet, silymarin ca be a
ALT/AST 1.5+04 1.5+03 [.7+0.5 [.5+04% - . SN . . . . . .
GO UL 2l en e 5 505 3 4 5031 07 valid alternative lht‘.]ﬂpf:l!tlL,.Dpllﬂll pdrtlcuh_lrly
HOMA-IR 34+22 3422 54+4.1 49+4* when other drugs are not indicated or have failed
FLI 862+ 19 76.9 + 20* 852+ 18 77.5+ 23 ’ . .
LAP 4320.1 43+ 0.1 42205 42206 or as a complementary treatment associated with
NAFLD-FS -l6+ 18 21+ 1.5% -12 1.9 -5+ 20 - .
other therapeutic program’s. However these re-

TG: triglycerides; AST: Aspartate aminotransferase. ALT: Alanine aminotransferase. GGT: Gamma glutamy] transpeptidase;
HOMA-IR: Homeostatic model assessment-insulin resistance; FLI: fatty liver index. LAP: liver accumulation product.
NAFLD-FS: non alecholic fatty liver disease-fibrosis score; *p < 0,05,

sults should be confirmed by prospective ran-
domized clinical trials in the future.



Statistically significant Improvement of :







| Abnormal LFTs & Central Obesity |
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Steatosi epatica non alcolica

The Treatment

v" Removal of the cause
V" Life style adjustments

v" Pharmacological Approach

» To modify the pathogenetic factors implicated in NAFLD (insulin resistance,
adipous tissue accumulation, lipid peroxidation)

» to prevent liver disease progression


http://www.google.it/url?sa=i&rct=j&q=goals&source=images&cd=&cad=rja&docid=U4evFcabUt1p1M&tbnid=t6qrHnCxGXp0fM:&ved=0CAUQjRw&url=http://wpmu.org/using-wordpress-pages-to-create-google-analytics-goals-and-funnels/&ei=ZSamUaeED6ag0QWE2IG4CQ&bvm=bv.47008514,d.ZWU&psig=AFQjCNE5rsswj2-gyHFQBA6JJSQ_FuSWTg&ust=1369929683833004
http://www.google.it/url?sa=i&rct=j&q=goals&source=images&cd=&cad=rja&docid=U4evFcabUt1p1M&tbnid=t6qrHnCxGXp0fM:&ved=0CAUQjRw&url=http://wpmu.org/using-wordpress-pages-to-create-google-analytics-goals-and-funnels/&ei=ZSamUaeED6ag0QWE2IG4CQ&bvm=bv.47008514,d.ZWU&psig=AFQjCNE5rsswj2-gyHFQBA6JJSQ_FuSWTg&ust=1369929683833004

Steatosi epatica non alcolica

Il trattamento

Riso Rosso
Statine
DISLIPIDEMIA Omega 3
FXR rec
Metformina . .
Ipoglicemizzanti V.It.amlr.ia E
INTILING Silimarina
RESISTENZA Glutathion

DIABETE

FXR rec
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Ac.obeticolico (ac. biliare di sintesi)
Losartan (antifibrotico)
Simtuzumab (antifibrotico)
Liraglutide (insulino-sensibilizzante)
Cenicriviroc (anti-inflammatorio)

Armamchol (modulatore
metabolico)

GFT 505 (insulino-sensibilizzante)
Microbioma intestinale
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A. 40x H&E image of NAFL Note the severe fatty B. 60x H&E image of NASH In addition to significant

change, numerous glycogenated nuclei (arrow) steatosis, there is evidence of ballooned

and lack of inflammation or balloon degeneration hepatocytes (long arrow) and mixed inflammation
including neutrophils (short arrow).
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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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Recommended Management of Patients with NAFL.D?

1 Recommend lifestyle modification:

a.  Weight loss of at least 5-10% of total body weight

b.  Aerobic exercise 3—5 times a week

C. Minimization of alcohol use (no more than 1 drink/day for women, or 2 drinks/day for men)
2 Assess cardiovascular risks: lipid profile, fasting glucose and/or Hgb Alc, waist circumference, BMI
3 Manage comorbidities, including: diabetes, dyslipidemuia, hypertension, cardiovascular disease

4 Discontinue medications that may worsen steatosis: corticosteroids, amiodarone, methotrexate, tamoxifen, estrogens, tetracyclines,
valproic acid

h

Obtam baseline liver evaluation, including: liver ultrasound, CBC, liver panel (AST, ALT, bilirubin, alkaline phosphatase), INR
and creatinine

6 Consider referral for liver biopsy, 1if:

A- Patient has risk factors for NASH and advanced fibrosis, including diabetes? and/or metabolic syndrome

b.  Patient has findings concerning for currhosis, such as thromboceytopenia, AST=ALT or hypoalbuminemia

¢.  Patients 1s undergoing cholecystectomy or bariatric surgery and intraoperative biopsy 1s low risk
7 Consider pharmacotherapy if patient has biopsy-proven NASH without cirrhosis and no absolute contraindications
5 Obtam appropriate screening if patient has known cirrhosis:

a.  Right upper quadrant ultrasound every 6 months for HCC screening (refer to AASLD gwidelines)
b. EGD screemng for esophageal varices (refer to AASLD guidelines)
¢.  Referral to transplant center when approprate (refer to AASLD guidelines)
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