O pOAOG TWV GTATLVWV GTNV MN
OlAKOOALKN) Atmwdn VOGO TOU NIOTOC

B. ‘ABupog, MD, FESC, FRSPH, FASA, FACS

B Mporm. NaBoloyikn KAwviky ANO, Innokpdatelo OocoaAovikng




MAANH

KAwviko-mtaBoAoyLko cuvOpoLo TTov
rneplhapfavel eva eupu pacpa Atmwdouc
dinOBnoswc tov Aartoc (>5%)

O€ Qouacia KoTtaXpnong aAKooA
(2 mota n Alyotepec nUeEPNOiwC)

KOl AAAWV QULTLWV OTEATWONC
(xpoviec nratitideq).




MAANH - Qdaopa ekdbnAwocswv

\

2TEATWON

Yteatonnoatitida (NASH)

NASH pe tvwon

Kippwon




Non-Alcoholic Liver Disease
model for the study of the secondary complications of obesity

The Spectrum of NAFLD

Fatty Liver NASH Fibrosggh“is - Increased risk

il o\ of
Visible fibrosis and
inﬂammamm of the hepatocellular
liver tissue carcinoma

Fat Fat plus Scar tissue
accumulates inflammation replaces liver
in the liver and scarring cells

From: Ariel E. Feldstein and Marsha H. Kay, ACG website

NAFLD affects up to 35 % of adults and nearly 5 % of children.
NASH > 5-7 % of adult Americans; up to 20 % of obese subjects.

The majority of individuals with NAFLD have no symptoms and a normal examination




@ Insulin-resistanﬂ@ Compensated :@ Steatohepatitis

@ Fibrosis

adipose tissue | steatosis (“decompensated”
I | steatosis)

I Thepatic insulin === T plasma glucose
I resistance I (IGT or T2DM)

VN

—— acmphaga>
.. activation
e |

caloric o . . J . Bl -
intake B-oxidation < Liver

TGF-B,
other

fibrosis

T saturated rﬂ \

I
T Insulin TNy Maladaptationto 1TFFA | fagtors
N y flux and toxic lipid :
Glucose I metabolites
(T2DM) | - lrespiratory chain I
| adiponectin I :]T‘::'tpgsf}?rﬁgiﬂ{gﬂ" : activation
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MAANH - EménuioAoyia twv LoToAoYyLKWV popdpwv

10-35%

N

Steatosis
12-40%

N

NASH

+/- fibrosis
~15%

Increased CV risk




MAANH - NaBoyeveon

Second Hit

First Hit . Steatosis » NASH

Insulin resistance Lipid peroxidation

T Fatty acids




MAANH - Anteltkovion

* YNEPNXOG
e Atovikn TOoHOYpagia
e ANEIKOVION HAYVNTIKOU GUVTOVICHOU

Fibroscan pio pn enepfotikn peBodoc mou eival og B€on va
aviyvevoel pe tnv NASH pe tvwon,.

Saadeh et al. The Utility of Radiological Imaging in NAFLD. Gastroenterology 2002; 123: 745-750
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NAFLD activity score (NAS)
Findings:

Macrovesicular steatosis
Lobular inflammation
Hepatocyte balooning
Perisinusoidal fibrosis

Histologic scoring system

Score 5 or greater is consistent with NASH

Score 2 or less is consistent with simple fatty liver




MpodLaOecikol mapayovTeC yLa TNV
e€€Aén tnc MAANH

1)  Obesity — Pt undergoing Bariatric surgery (90% steatosis, 30% NASH,
10% advanced fibrosis / cirrhosis)

2) Metabolic conditions
—  Type 2 DM - 66% will have US evidence of NAFLD
—  Polycystic ovarian syndrome — 50%

3) Age (may reflect longer standing undiagnosed NAFLD)

4) Gender
M>F (?protective effect of oestrogen)

5) Ethnicity
—  Hispanics > Other white > African Americans

6) Genetics
—  PNPLA3 gene (Others include NCAN, GCKR, LYPLAL1)

7)  Other (HCV/HIV)

Vernon G, Baranova A, Younossi ZM. Systematic review: the epidemiology and natural history of NAFLD and NASH in adults.
Alimentary Pharmacology and Therapeutics 2011;34:274-285



MAANH - MNpoyvwon

H augnpévn ocuvoAikr BvnoiudTNTa CUYKPITIKA JE TOUG AVTIOTOIXOUG
TTANOUOHOUG EAEy)OU.

2uxvoTtepn aitia Bavarou oe acOeveic ue NAFLD, NAFL kai NASH civai
n Kapdlayyelakn vooog, 10iwg £1Ti UTTAPEEWGS NTTATIKAG ivWwonG.

Augnuéva nTraTtiki OvnToTnTa - A0 Kl TrI0 KOIVN £VOEIEn yia
METapOOoXEUuon ATTATOG(15-20%).
5 —

Log-rank test P<0.001

S
£
“—
o5 —
2 c
5SS 3-
Q0o
T o With diabetes
S5 3 27
©
3
o2
S 11
()
- . .
[ Without diabetes
0 . e e T
0 4 8 12
Time (years)

Kawamura Y et al (2011). Large scale long term follow up study of Japanese patients with NAFLD for the onset of HCC.
American Journal of Gastroenterology doi:10.1038/ajg.2011.327



MAANRH - OEPATIIEIA

Insulin Sensitizers Antioxidants
Antihyperlipidemics Cytoprotectants

Second Hit
- Steatosis - NASH

First Hit

Insulin resistance Lipid

T Fatty acids peroxidation

L Weight Loss J

Diet/Exercise




NAFLD - Weight Loss/Exercise

Palmer et al. Gastroenterology 1990
--39 obese patients, no primary liver disease
--Retrospective analysis after weight loss
--Lower ALT seen in patients with >10% weight loss

Anderson et al. Journal Hepatology 1991
--41 obese patients with biopsy-proven NAFLD
--Low calorie diet (~400 kcal/d) x 8 months then re-biopsied
--Most improved, but 24% with worse fibrosis/inflammation
--Histological worsening associated with rapid weight loss




Pharmacological
treatment of NASH

/

Insulin sensitizers
= Glitazones

« Weight loss agents
» Metformin
« CB1R blockers

Y

Improvement of
insulin resistance

B

Hepatoprotectants
* Ursodeoxycholic acd
« Sartans *
« Anfi-oxidants

« Cyloprotective agents (betaine,
pentoxifyiline, probucol)

* Anfi-apopiofics

= Anfi-inflammatory agents

« PUFAs*

Improvement of

* also have insulin sensitizing properties.

liver injury




ITHE LANCE'T

Safety and efficacy of long-term statin
treatment for cardiovascular events in
patients with coronary heart disease and

abnormal liver tests in the Greek
Atorvastatin and Coronary Heart Disease

Evaluation (GREACE) Study:
a post-hoc analysis

Athyros V.G, et al. Lancet 2010, December 10; DOI:10.1016/50140-6736(10)61272-X.




Effect of statin treatment on liver function tests

—a— y-glutamyl transpeptidase
—&— Alanine aminotransferase
1 —-— Aspanateaminotransferase

3-eTAC MopakoAoUONON TwV NMATIKWYV eVOUWV o€ aoBevelc pe avénueéveg tipeg (A) AoBevelc umo aywyn He
otativn (n=227). (B) AoBeveic xwpilc¢ otativn (n=210). AlLT=alanine aminotransferase. AST=aspartate
aminotransferase. GGT=y-glutamyl transferase. Na neploootepec mAnpodopiec, avatpefte ota slide 4, 22,23.

Ml TIG EVOEIGEIS KAl AANEG GUVTAYOYPAQIKES TTANPOGOPIES TNG Mpooapuoyr ané Athyros V, et al. Lancet 2010 ;376(9756):1916-22.
atopBaaoTativng, avatpéETe oTo slide 33 ’ ’




Cardiovascular Relative Risk Reduction within

and between the Treatment Groups

p<0.0001 p<0.0001
statin vs no statin statin vs no statin

Impaired liver Function Normal liver Function

Kapdlayyelaka cupfapata mapatnpndnkav oe 22 (10%) amod toug 227 aoBevel¢ pe SlATAPAYUEVEC NTIATIKEG £PYOOTNPLAKES
e€etaoelg mou Aaupavav otativn (3:2 cuppapata ava 100 avBpwrmo-£tn) kat oe 63 (30%) and toug 210 acBeveic pe Slatapaypéveg
NMOTIKEG £PYAOTNPLOKEG e€etdoelg mou dev AauBavav otativn (10-0 cupBapata aval00 avbpwmo-£tn; 68% pelwon OXETIKOU
KwwdUvou, p<0:0001). Na neplocodtepeg mAnpodopieg, avatpéfte ota slide 4, 22,23.

Mpooapuoyn ano Athyros V, et al. Lancet 2010 ;376(9756):1916-22.




ATTEMPT

Assessing The Treatment Effect in Metabolic syndrome
without Perceptible diabeTes (ATTEMPT).

A prospective-randomized study in middle aged men and women.
Safety and impact on CVD events of long-term multifactorial
treatment in patients with MetS and Abnormal liver function tests.

Athyros VG, Giouleme O, Ganotakis ES, Elisaf M, Tziomalos K, Vassiliadis T,
Liberopoulos EN, Theocharidou E, Karagiannis A, Mikhailidis DP.; for the
Assessing The Treatment Effect in Metabolic Syndrome Without Perceptible
diabeTes (ATTEMPT) Collaborative Group*

Arch Med Sci 2011 Oct;7(5):796-805.




ATTEMPT Liver post hoc Analysis
Effect of atorvastatin treatment on liver

function tests in patients with MetS & NAFLD

Time course of AP, GTT, ALT, AST change in the statin treated patients with NAFLD

Group A2
180 -

——ALT —0— AST —&— GGT —8— AP

160 -

140 -

120 -

100 -
IU/L

80 -

60 - --

40 -

20 I I I I I I I !

Months

Athyros V, et al. Alimentary Pharmacology and Therapeutics 2011 (in Press).



ATTEMPT Liver post hoc Analysis
Effect of atorvastatin treatment on Event free

survival of A2 and B2
Time course of AP, GTT, ALT, AST change in the statin treated patients with NAFLD

—&— Group A2 —&— Group B2

100 -
99 -
98 -
%
97 -
96 -
0 6 12 18 24 30 36 42
Months

Athyros V, et al. Alimentary Pharmacology and Therapeutics 2011 (in Press).



IDEAL: Study design

Patient population Open-label period with blinded
- Enrolled at 190 sites endpoint evaluations

* History of MI (no
restriction on time
since MI)

* Men and women _
aged <80 years 8,888 Patients

* Eligible for statin Randomised
therapy

* 9,689 screened

4.8 Year Follow-up

* Simvastatin dose was increased to 40 mg/day at week 24 in patients whose plasma TC remained >5.0 mmol/L or whose LDL-C
remained >3.0 mmol/L

Mo Tic evBElEEIc Kal GAAEC GUVTAYOYPagIKES TTANPOQOplEC The lNpoooapuoyn amré Pedersen TR et al. Am J Cardiol 2004 ; 94: 720-724

aroppacTtarivng, avatpégte oTo slide 33




IDEAL Study: Post-hoc analysis in CVD patients with
altered liver biochemistry

International journal of Cardiclogy xxx

Contents lists available at SciVerse ScienceDirect __
CARLDIOLOGY

International Journal of Cardiology

F
journal homepage: www.elsevier.com/locate/ijcard —

Effect of intensive lipid lowering with atorvastatin on cardiovascular outcomes in
coronary heart disease patients with mild-to-moderate baseline elevations in

alanine aminotransferase levels

Matti J. Tikkanen **, Rana Fayyad ™', Ole Faergeman ', Anders G. Olsson %', Chuan-Chuan Wun ™',
Rachel Laskey ™', John |. Kastelein ®', Ingar Holme ',

Terje R. Pedersen *'0n behalf of the IDEAL Investigators

T Pfizer Inc, New York NY, USA

© Department of Cardiology B, Arhus University Hospital, Arhus, Denmark

9 Department of Internal Maticine, Faculty of Health Sciences, University Hospital, Linktiping and Stockholm Heart Center, Stodkholm, Sweden
* Department of Vasculnr Medicing, Academic Medical Center, Amsterdam, The Netherlands

' Center of Preventive Medidne, Oslo University Hospital, Ullevdl, Oslo, Norway

£ [Iniversity of Oslo and Center of Preventive Medicine, Oslo University Hospital, Uliewdl Oslo, Norway

Primary endpoint: reduction in recurrent CVD events




Change in ALT levels according to statin treatment
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TikkanenMJ, et al. Int J Cardiol (2013), http://dx.doi.org/10.1016/j.ijcard.2013.06.0241




Effect of therapy on CVD events in patients with
increased or normal ALT levels

Event rate, n (%) Heterogeneity
Simva 20-40 Atorva 80 p value

Major CV event
ALT <ULN 541 (13.9%) 495 (12.7%)

ALT =ZULN 64 (11.5%) 34 (6.5%)
MCE

ALT <ULN 407 (10.5%) 376 (9.6%)
ALT =ZULN 53 (9.5%) 31 (5.9%)
Non-fatal Ml

ALT <ULN 285 (7.3%) 240 (6.2%)
ALT=ULN 36 (6.5%) 24 (4.6%)
Any CHD event

ALT <ULN 906 (23.4%) 785 (20.1%)
ALT =ZULN 149 (26.7%) 107 (20.5%)

Any CV event
ALT <ULN 1189 (30.6%) 1049 (26.9%)

ALT =ZULN 177 (31.7%) 121 (23.1%)

Cerebrovascular event
ALT <ULN 207 (5.3%) 201 (5.2%)

ALT =ZULN 19 (3.4%) 7 (1.3%)

L}
1.0 1.5
Atorva 80 better Simva 20-40 better

Hazard ratio (95% CI)

TikkanenMJ, et al. Int J Cardiol (2013), http://dx.doi.org/10.1016/j.ijcard.2013.06.0241




Effect of rosuvastatin (10 mg) on non-alcoholic
steatohepatitis in patients with metabolic syndrome
and hypercholesterolaemia.

A preliminary report.

Current Vascular
Pharmacology

Konstantinos Kargiotis, Niki Katsiki, Vasilios G. Athyros,
Olga Giouleme, Kalliopi Patsiaoura, Evangelia Katsiki,
Dimitri P. Mikhailidis, Asterios Karagiannis.
Current Vascular Pharmacology 2014 May;12(3):505-11
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Prospective Study

Resolution of non-alcoholic steatohepatitis by rosuvastatii
monotherapy in patients with metabolic syndrome

Konstantinos Kargiotis, Vasilios G Athyros, Olga Giouleme, Niki Katsiki, Evangelia Katsiki, Panagiotis Anagnos
Chrysoula Boutari, Michael Doumas, Asterios Karagiannis, Dimitri P Mikhailidis




Resolution of non-alcoholic steatohepatitis by rosuvastatin
monotherapy in patients with metabolic syndrome

World J Gastroenterol. 2015 Jul 7;21(25):7860-8.



Table 1 Changes in measured parameters during the study

1" mo 3 mo 6™ mo 9" mo 12" mo P value (ANOVA)
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Resolution of non-alcoholic steatohepatitis by rosuvastatin
monotherapy in patients with metabolic syndrome

—— ALT
—{3— AST
—&— GGT
100
80 -
" 60 I
—
=
40
20
0 | I ! ] | |
Baseline 1 3 6 9 12

t/mo

Figure 2 Liver enzyme changes in 20 patients with non-alcoholic
steatohepatitis during the 12 mo of rosuvastatin (10 mg/d) monotherapy.
The reduction in serum alanine transaminase (ALT), aspartate transaminase
(AST) and y-glutamyl transpeptidase (GGT) levels became statistical significant
by the 3™ month of treatment (ANOVA for the 12 mo period P < 0.001) and for
alkaline phosphatase (ALP) by the 6™ mo of treatment (ANOVA for the 12 mo
period P = 0.01).

World J Gastroenterol. 2015 Jul 7;21(25):7860-8.



MAANH - Zuunepaocpata

H MAANH ennpealet pExpt Kot to 35% tou nAnbuopou twv HMA

2TEATWON EXEL OXETIKA KOAR tpoyvwon, oAAd n NASH €xeL
ONUOVTLKO Kivduvo voonpotntacg/0vntotntac

H avtiotaon otnv tvoouAivn Kat ol KUTTAPLKEC AAAOLWOELC Eival
ta Baoika maboyeveTika aitia

H ocuvexnc otadiakn anwAsia BAPoUC Kol N AcKnon eivot
ONMOVTLKO OTOLXELO TNC OEparmeleC

EvaicOntonowntég L(voouAivn g, KUTTOLPOTTPOOTATEUTLKA KOl
OVTLOEELO WTLKA UMOpPEL va aiéouv

OL otativeg pnopei va anoteAoUv pia ToAAQ UtooXOMEVN AUon




