MH AAKOOAIKH ZTEATOHMNATITIAA KAI coeo
2AKXAPQAHZ AIABHTHZ -4+
«Algpevvnon aocBevoug pe Tpavoauivaocaidia Kal Zakxapwodn AiaATn» .
24° Yuvédpio AEBE, 25-27 Nogufpiou 2010, Ocooalovikn

A/vtig MaboAoyikng KAIVIKAG

Kal EpguvnTtikoU EpyaocTnpiou
NMadoAoyikng KAiviknig IN.0.
laTpikn 2X0AN
MavemoTuio Osooaliag




. . , coeo
Aigpguvnon aoBevoug pe TPAVOAMIVOCAIMIO KOl | eese
[ N
Zakxopwdn AlaBATn .

E©ONIKO

MPOIrPAMMA
IOTENOYX
HITATITIAAX

KENTPO EAEMXOY
EIAIKQON AOIMOQZEQN (K.E.E.A.)  http://lwww.keelpno.griimages/stories/keelpno

YMOYPIEIO YINEIAZ & . o . . .
KOINONIKHE AAAHAEFTYHS /Grafeio_Ipatitidwn/antimetopisi.pdf

«ANTIMETQIIIZH AZYMIITCMATIKOQN AXOENQN ME
ATATAPAXEXZ TQN HITATIKOQN ENZYMECQN>»

I'.N. NtaA£eroc, X. Avaocoroc, K. Zaxov, E. Moa»xon, wat M. BeviCE€Aoc™



SYXNA AITIA AYZHZHE AST-ALT | i

KOINONIKHE AAAHAETNIINryYyHXXE

http://lwww.keelpno.gr/images/stories/keelpno/
NtaAékoc kai cuv KEEATINO 2001 .- pno.griimag p

Grafeio_lpatitidwn/antimetopisi pdf

« XpNON OIVOTTVEUUATOG

o« XPOVIEG IOYEVEIC NTTATITIOES

o AiTTwdng d1INONoN KA/ oTeaTonTTaATITION
NN AAKOOAIKNG aITIOAOYiaGg

e QAPMAKA - TOSIKEC OUTIEG - KUYIEIVA»
CUNTTANPpWHOTA OIATPOPNGS



2\ xalt NAFLD
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Yyeig Yrepylokapio XA

1950 ao0Oeveig

566 NAFLD (U/S) Jimba, Diabet Med 2005



EMIMOAAZMOZ2 NAFLD

40-80% MN-aAKOOAIKNG, MN-10YEVOUG au¢nong LFTs

Selected population
> Prevalence of NAFLD/NASH i higher in:
» Obese subjects (36-78%)
®ts. with hyperglicemia or diabetes (43-62%)
Pts. with hvberlipemia (Assy N et al., Dig.Dis.Sci. 20003
Pts. with hypertension (Donati G et al., Gut 2004)

Pts. with metabolic syndrome: the risk of progression vs
more severe stages of chronic liver disease is significantly
increased (Marchesini 6, Hepatology 2003)

» Pts. with HCV infection (65%) (Leandro et al.,
Gastroenterol., 2006)

» NAFLD is associated to insulin-resistence and is now
considered the hepatic manifestation of the metabolic
syndrome

Y ¥V VWV V¥V



Risk Factors for NAFLD/NASH

Risk factor for NAFLD/NASH are similar in all countries:

#® The most documented one is obesity (BUT 30% of obese
have not NAFLD) especially visceral obesity (WC)

® Age > 45 (risk factors increase with age)

# Hypertension

# Insulin resistance

® Hyseriipidaemia

® Diabetes type 2

® Metabolic syndrome

® Grade of inflamination at initial biopsy
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KAIviko @aocua NAFLD :°
# NAFLD - the spectrum
y )
IﬂonAIcohollc Fatty Liver Dlse§ e
+ Steatosis f FL) ey s

. Steatohepatltls (NASH) '

;&EETgl?tion ‘Ilr;JfESmHITJation rbrese Ejoifttrf-r)]r?iissryptogenic”

Schindhelm et al, Diabetes Metab Res Rev 06



Fibrosis progression
Sequential biopsy studies (Kieiner /Brunt)

Stage 0

s Advanced
i fibrosis
slides

Freitas e Cotrim,
Stage 4 Atlas NASH




AekaeTia 2000: NAFLD/NASH

D

Narti Ta atopa pe ZA
EXOUV £¢’ OPIOHOU UOVO
NAFLD/NASH ?

Y1rdpxel «larpikoc
Nopuoc» TTou aTToKAEIEl
VO TTAOXOUV CUYXPOVWG
a1TO AAAEG NTTATOTTAOEIEG
| va TTAcXouVv Novo aTrd
GAAN nTTaTOTTGOEIO 7?7?77



http://images.google.gr/imgres?imgurl=http://2.bp.blogspot.com/_6y_e1Lec-xo/SWnWsefFxaI/AAAAAAAABvA/Rn_cm6GWO-4/s400/%CE%B3%CE%BB%CF%85%CE%BA%CE%AC%2B1.jpg&imgrefurl=http://tasprakoxylia.blogspot.com/2009/01/blog-post_11.html&usg=__df96HRtFB3a5SHTrs1L7uGzg6Hg=&h=300&w=400&sz=44&hl=el&start=28&um=1&tbnid=kh11fvN-jIaZmM:&tbnh=93&tbnw=124&prev=/images%3Fq%3D%25CE%25B3%25CE%25BB%25CF%2585%25CE%25BA%25CE%25AC%26ndsp%3D20%26hl%3Del%26sa%3DN%26start%3D20%26um%3D1�

Algpeuvnon acBevoucg pe Tpavoauivacalpia

Kal Zakyapwodn AlaATn

Cone CJ, et al. Hepatotoxicity associated with metformin
therapy in treatment of type-2 DM. Ann Pharmacother 2010;
44:1655-9.

DISCUSSION: Since numerous medications and disease
states can cause abnormalities In liver enzymes, It iIs
iImportant for providers to be able to distinqguish the
cause(s) and take appropriate actions. This can take a
great deal of time and effort in patients with multiple
medications and co-morbidities. In this patient's case, viral
hepatitis, worsening NAFLD, and the concomitant drugs
were highly suspected.




Algpeuvnon acBevoucg pe Tpavoauivacalpia

Kal Zakyapwodn AlaATn

* [ToAU cuyVvo TTpORANua
otnv A’, B’ & akoua otn
I-BaOuIa TTePiOaAYnN

o ['evIKEG CeTAOEIG
EAEYXOU TTOAU OUXVEGQ




Algpeuvnon aocBevoucg pe Tpavoauivacaipia

Kal Zakyapwodn AlaATn

 EvaioBnTol O&iKTEC NTTATOKUTTAPIKAG BAARBNGS

e 2UVAOWG UTTOONAWVOUYV VEKPWON

« AST: nAtap, Kapdid, uug, Asuka & epubpa
TTAYKPEAG, TTVEUMOVEG, VE@QPOUG,
EYKEPOAAO

e ALT: Kupiwg oTO NTTOP

« AEN YNAPXEI 2YZXETIZH METAZY TQN

EMINEAQN AST/ALT KAl THZ BAPYTHTAZ



Poor sensitivity of ALT for NAFLD

« 528 bariatric surgery patients (Belgium)

100
75 -
% with normal ALT |
(0-30 U/L)
25 -
n .

No fat <33% fat 33-66% fat >6b6% fat

Luyckx et al, Int J Obes Relat Metab Disord (1998) 22: 222-226



T1 OewpoUpE AUENMEVES TPAVOAUIVAOEG? ? ‘ seco
Influence of Local Reference Populations E:.
on Upper Limits of Normal for Serum
Alanine Aminotransferase Levels
100 -
B Male
B Female
80 -~
. 60 -
>
-
= 40 -
L — - — Prati et al
Ann Intern
20 1- - - - — Med 2002
0 T T T T T Y T T
1 2 3 4 5 6 I 8 9 10 11

NASH CRN Laboratory

Neuschwander-Tetri et al. Arch Intern Med (2008) 168: 6632-666



T1 OewpoUpPE AUENUEVES TPAVOAMIVACES? ?

Take home messages

« XpNOIMOTTOIEITE MIa TIMA WG UNL
- 40 IU/L (kKAaoOoIKN TIMN)
- 19 IU/L (yuvaikeg) & 30 IU/L (avopeg)*
- Mn Bacifeote ota UNL Twv gpyacTnpiwv
 Mn xpnoipotroieite X UNL wg kKpITApIA YIA
ANQYN ATTOPACEWYV
 Epyaotinpia;: Kpitinpia €riIAOyng TTAnBucuouU
ava@opag ?7??

*Prati et al Ann Intern Med 2002



(X X
’ - ’ Y X X
AlQTAPAXEC NTTATIKWYV EVCUMWYV (%) o TIDM | 222
o0
Leeds et al, Diabet Med 2009 :
60 -
51.4 Type 1 DM (n=911)
50 - = Type 2 DM (n=963)
40 34,5 ALT was associated with worse glycaemic
control, age> 55 ys and high triglycerides.
30 - Cause of high ALT was identified in 44% of
T1 DM (predominantly NAFLD) .
20 -
10 - 8,2
0 B

Prati cut-off ALT > 50 U/L ALT > 63 U/L



AlOTOPAXEC NTTATIKWYV VUMWYV o€ T1DM eece
(X
Schindhelm et al, Diabetes Metab Res Rev 06 °
NtaAékog kai cuv KEEATNO 2001 Zachou et al J Autoim Dis 2004

Table é: Differential Diagnosis of Autoimmune Hepatitis.

2YXNA AITIA _ —
Cthar autcimmune liver diseases
XpRon oIVOTTVEUHATOG - Owerlap syndromes
. , , - Primary biliary gjrrhosis

XPOVIEG IOYEVEIG NTTATITIOEG . helangits
NAFLD/NASH |

ddppaka - TOEIKEG ougis
«UYIEIVA» CUMTTAN
S1aTpoPng

AAAA KAI ZMANIOT

AuTodvoOoa VOOAMATA NTTATOG

Alcoholic liver disease
Crrug-induced hepatitis
Mon-alcoheolic steatchepatitis
Granulomatous hepatitis
Heamaochromatosis
|6|qi1'£pq AlH ('ITPOO'OXI"] IgG ??) o -antithry psin deficiency
Wilzon's disease

Systemic lupus erythematosus




Elevated Liver Enzyme
Levels In T2DM

B Males [JFemales

25;

20-

137

10

ALT AST GGT
HBV/HCV testing in only 2/8 centers

decreased by 4% the above frequencies !!!

9 632 consecutive T2DM
patients In 8 [talian centers

21% normalweight, 41%
overwelight, 38% obese;
median age, 93yrs

Prevalence of high ALT higher
In OB (19.7%), vs. 14.4% (NW)
and 13.3% (OW)(P < 0.0001).

The prevalence of high ALT Iis
associated with poor metabolic
control and obesity grade

The presence of the MS highly
predictive of raised ALT, even
after exclusion of hepatitis B
and C

Forlani, J Endocnnol Invest 2008



2YXNA AITIA AZYMINOTQMATIKHZ
AY=HZHX AST/ALT

XpRon oIvOTTVEUMATOG

( e Agv gival TTAVTA EUKOAN
55 a1 TO 10TOPIKG. KAIVIKA
[ Y % g¢ETAON

) o< o AST/ALT > 2:1 (90%)
e AST< 8x & ALT< 5x N K..

e y-GT/MCV: BonBouv aAAa
OXI €101KOI OEIKTEG

e U/S (vai), CT R MRI (6x1)
e Bioyia AEN atraiteital




2YXNA AITIA AZYMINOTQMATIKHZ
AY=HZHX AST/ALT

Xpnon oivotrveupartog: KAIviko MNMapadeiyua 1

/ ) Nnmiaywyog 28ys pe T1DM aokiTtn
/W /e Trulaiac utrépraonc (utrd Tdon)
/7~ HBV&HCV: (-), AST/ALT = 1:1
o~ P ’ ’
A loTOPIKO: PAPHAKA, AAKOOA (-)
‘EAeyxog AH & ayyelaka aiTia (-)
a,-AT, Wilson, aigoxpwpudrtwon (-)

2TTAVIO CUCTNMOTIKG VOORpaTa (-)

v
AAIEZOAO......




2YXNA AITIA AZYMINOTQMATIKHZ
AY=HZHX AST/ALT

Xpnon oivotrveupartog: KAIviko MNMapadeiyua 1
AAIE=0AO......

\

B

INZ

-

o

>~

N

e Atev Oa utrpXE av 1o 1I0TOPIKO AEN
NTAV ETTITTOAQIO OXETIKA ME OAKOOA

e EpwTtnon: MiverTg;

e Atravrtnon: Otrote Byaivw £§w...

e Epwtnon wmou AEN é&vyive: kKaOe
TOTE BYQAIVETE;

e ATtravtnon trou Ba divoTav: oxedov
KaOnuepiva !!!!



2YXNA AITIA AY=HXHZ AST - ALT

‘?? IOFrENOYX
EEEEEEEEEEEEE - HITATITIAAX

KOINONIKHE AAAHAETNIINryYyHXXE

NtaAékog kai cuv KEEATNO 2001

http://www.keelpno.gr/images/stories/keelpno/
Grafeio_lpatitidwn/antimetopisi.pdf

« XpNON OIVOTTVEUHUATOG

e XpOVIEG IOYEVEIC NTTATITIOEG

o AiTTwdNng dINONoN KaI/n oTeaToNTTATITION
MN AAKOOAIKAG aITIOAOYIOG

e QAPMAKA - TOCIKEC OUCIEG - KUYIEIVAY
OUUTTANPpWHATA OIATPOPNS



HBV: Naykoouio TTpoBANHa ONUOCIOC UYEIag

2XEO06V TO MICO TOU
TTayKOoHiou TTANBuouoU {&1 o€ 15-25% T1re0aivouv

TTEPIOXEG UYPNANG EVONUIKOTN- s .
rac HBV Aoipweng aT1ro Kippwon N HKK

I 2 010 pg €voeIgn
- HBV Aoipwéng

75% €ival ACIATEG

Maykéopiog TAnBuokés 350 EKATOM ME XPOVIa HBV Aoipwién

6 O10

500,000 -1,200,000 8avarol
ETNOIWG AOYW ETTITTAOKWV
HBV Aoipwing

Lavanchy D. J Viral Hepatitis 2004; 11: 97-107



2uxvornta HBsAg otnv Eupwrn

NMoAU xapnAn

0.3-1.0%
XapnAn

B 11-50%

Evoidueon

- >5.0%

YynAn

No data



H eTiTTTwon Tou ocakyapwodn di1aBnTn €ivail TToAU

upnAoTepn oToug aoBeveic pe HBV Aoipwéen

Apepikavoi aolaTikng Kataywyng (58 [30—79] €Tn)
KOl KATOIKOI TWV vNOIwV Tou Eipnvikou (61 [52-76] €Tn)

S 100 -
E p<0.001
& 80 -
-~ 0)
K:D 60 - 58,9%
(@)
=
3 40 33,3%
2 20 -
g o .
Xwpig HBV Aoipwin Me HBV Aoipwién
(N=351) (N=56)

Li-Ng M et al, Dig Liver Dis 2007



O d1aBATNG WS TTaPAYyOoVTAS KIVOUVOU YId Kippwon

NTTATOG O€ aoBeveic pe Xpovia ntrartiTidoa B

500 HBsAg carriers (398 men) were followed longitudinally (5.8 £ 3.3 ys)

71 patients developed cirrhosis

g
0 p<0.001
g 80
©
© 60
° 40
()]
= 21,1%
g 20 1,9%
(&}
k= 0
Non-cirrhotics Cirrhotics (n=71)

(n=429)
Li-Ng M et al, Dig Liver Dis 2007



H eTiTrTwon cakxapwodn d1aBnTn o€ aoBeveic pe

Xpovia HBV Aoipwin

174 consecutive patients with HBeAg-negative chronic
hepatitis B were studied

DM was present in 14% of patients with chronic hepatitis B

DM was observed significantly less frequently in patients with
fibrosis 0-2 (7.7%) than 3-4 (10.4%) or 5-6 (29.2%; P < 0.001)

The presence of DM is strongly associated with more severe
liver fibrosis, but this may be related to the high prevalence of
DM in cirrhotics

Papatheodoridis GV et al, J Viral Hepat 2006



AskasTia 90:




HnaTimioa C: Eva lNaykocpio lpoBAnpalAnpooiag YYEIaG

HCV: XapTnc NayKeoUIoU E€NINC

"y

. 1-2.4%

B 25-49%
5-10 % 5 3
W 0% P 4

[ Aev umdpxouv diabéoipua oToIxXEia




1998-2009:
Pooling published data on HCV-STEATOSIS:
32 studies including: 8,400 HCV-patients

HCV-STEATOSIS
MEAN
PREVALENCE

META-ANALYSIS:HCV-STEATOSIS
3,068 HCV PATIENTS

10 CENTRES: EUROPE - USA - AUSTRALIA
LEANDRO, ADINOLFI et al. Gastroenterology 2006
Adinolfi et al Gastro 06




| o ()

6"\

MEAN PREVALENCE OF STEATOSIS

(Lonardo A, Adinolfi LE et al. Gastroenterology 2004;126:586)

o / -\

50 - 55%

40+

301

201

10
j \

0-

General Hepatlts B Autoimm. \Hepatitis C
population Hepatitis
(NAFLD)

/

|

Adinolfi et al Gastro 2004



2TEATWON Kol Xpovia ntraTtitida C
(XHC) / n onpaoia Tou yovOoTUTToU

e HoTtedTWON ATTOTEAEI CUXVO ICTOAOYIKO EUPNMO OE
XHC (32-81%)

o Ala@QOPETIKN aITIOTTOO0YEVEIO AVAAOyd UE TO
YOVOTUTTO

 H avTtioTaon otnv IvoouAivn euBUvETal yIAa TN
OTEATWON OTOUG YovoTUuTroug 1 Kai 4 (avTtifeTa pe 3)

 AUCHEVAC TTPOYVWOTIKOC OEIKTNG AVTATTOKPIONG O€
aVvTIIKN OgpaTtreia

Rubbia-Brandt, Gut 2004
Tsochatzis, AJG 2007



Liver Disease in T2DM

Type 2 Cardiovascular
Diabetes mortality

Hepatitis C

: Liver-related
Virus

mortality




E—ﬂj
HCV-STEATOSIS AND TYPE 2 DIABETES

- HCV patients have an increased risk of 12 times to
develop T2DM. (Mehta Ann Int Med 2000)

 T2DM patients have an increased risk of 5-10 times
to have HCV. (Masson Hepatology 1999; Simo Diabetes Care 1996)

« 75% of HCV patients with T2DM have steatosis
(Hadzyiannis J Vir Hepatol 1997;4:9)

* HCV-steatosis Is associated with IR
(Hickman - Gut 2002; Adinolfi Dig Hep Dis 2002 and J Hepatol 2005)

Adinolfi et al Gastro 2006




Prevalence of Chronic Hepatitis C
in patients with Type 2 Diabetes

% HCV infection

Author Study population Sasriggle T2-DM Controls
Mzson diabetic paéiizr;tassxés thyroid 504 49 16
e diabetic paéfr?é?svs blood 176 11 5 5 5
Gray diabetic patients 200 8 ND
Arao Diabetic patients 459 10.5 ND




SYXNA AITIA AYZHZHE AST-ALT | i

KENTPO ENENXOY

KOINONIKHE AAAHAETNIINryYyHXXE

http://lwww.keelpno.gr/images/stories/keelpno/
NtaAékoc kai cuv KEEATINO 2001 .- pno.griimag p

Grafeio_lpatitidwn/antimetopisi.pdf

« XpNON OIVOTTVEUHUATOG

o XpPOVIEG IOYEVEIG NTTATITIOEG

o AiTTwdNng dINONoN KaI/n oTeaToNTTATITION
MN AAKOOAIKAG aITIOAOYIOG

e PAPHMAKA - TOCIKEC OUTIEG - KUYIEIVAY
OUUTTANPpWHATA OIATPOPNS



2YXNA AITIA AY=HZHX AST - ALT

Papuaka —TolIKoi TTapaAyovreC

HEFNFEATITIAO AT

HEMNT PO ENETN >CO ™Y

MO IRNSDRIMHTE A A AHAETNTD vYwH =

e Mn oTepociIdn avTIPAEYyHOVWON

e AvTIfIOTIKA

e AVTIETTIANTTTIKA

e YTTOAITTIOQIMIKA

e AvafloAika

e OpoIOTTAONTIKA Q@APMAKO KOl «UYIEIVA»
CUMTTANPWHATA JIATPOPNG
BIOWIA HNMATOZ 2YNHOQZ AEN ANAITEITAI



2YXNA _AITIA AY_HZHZ LFTS

IOI'E.NDYI'.
HIMTATITIAAZ

KENTPO ENENXOY

L http://www.keelpno.gr/iimages/stories/keelpno/
NtaAekog kai guv KEEATINO 2001 G/ 5tei0 |patitidwn/antimetopisi.pdf

« XpNON OIVOTTVEUUATOG

o« XPOVIEG IOYEVEIC NTTATITIOES

« NAFLD/NASH

* ODAPHAKA - TOSIKEG OUTIEG - «KUYIEIVAY
OUUTTANPWHATA OIATPOPNS

e 2TTAVIOTEPA aiTIO (Tr.X. ALD)



KAIVIKO TTapAOEIyUa 2

Avopag 58 eTwv, ACUNTITWHATIKOG, BMI: 32 kg/m?
MNapatroutrn yia TAST, ALT, y-GT, ALP (atré 6uivovu)
ApvnTiKoi OEIKTEG VIO I0YEVEIC NTTATITIOES

loTopikd 2A utrd YAIKAAZidn 160 mg atré 4uiRvou

Ox1 10TOPIKO XPRONG AAAWYV OKEUACHATWY 1] AAKOOA

EpyaoTnplakad: | AST 59 U/L Chol 256 mg/d|
ALT 118 U/L HbA1l. 7.5
ALP 110 U/L IgG 1673 mg/d|
yGT 291 U/L IgM 105 mg/d|

U/S avw kolAiag: augnpévn nxoyévela nratog (NAFLD)



KAIVIKO TTapdadeiypa 3

Muvaika 52 eTwyv, aocupTrTwpaTtikl, BMI: 27 kg/m?
NMpocépyxetal yia 1y-GT, ALP, ALT (a1rd €Toug), OEiKTEG
IOYEVWYV NTTATITIOWYV (-)

loTopikd ZA atrd 20eTiag uTrd IVOOUAIVN, apTnpiaknc
UTTEPTAONC UTTO aywyn, SucAImdaiuiac Kol UCTEPEKTOMNG.
Ox1 10TOPIKO XPRONG AAKOOA

Epyaotnpilaka: AST 29 U/L Chol 344
ALT 74 U/L HbA1. 8
ALP 116 U/L lgG 694 mg/d|
yGT 302 U/L IlgM 92 mg/d|

U/S avw kKolAiag: augnpévn nxoyévela nmrarog (NAFLD)



Ala@opikn dlayvwon

Autoavooo
VOO NHa NTTATOG
(AIH, NMXK, NZX)

2TEATWON
2TEATONTTATITION




Eival onpavTtikn n 010@opIkn O1dyvwon
NAFLD—-AuTOQVOO WY VOO TMATWY NTTOTOG?

Pate de Fois Gras Battiste




Eival onuavTikin n d1a@opikn Olayvwon
NAFLD—-AUTOOVOOWYV VOO HATWY ATTATOG?

-

H NAFLD/NASH £x&1 TEAEIWG OI10POPETI-
KN TTPOYVWON O€ OXEON ME QUTH TWV
QUTOOVOO WV VOO UATWY ATTATOG

-

H Oepatreutikn avtipeTwtrion tng NAFLD
O1aPEPEI CNUAVTIKA OTTO QUTH TWV
QUTOOVOO WV VOOWYV TOU NTTATOG




NMwcg Ba yivel n di1a@opikn didyvwon
NAFLD/NASH — Autoavoowv
VOO NHATWY NTTATOC ?

N




AUTOQVTICWHATO HEE
KAIVIKO TTapadEIyua 2

“|[IF Hep2 cells: ANA coarse speckled 1/640
*|IF rat sections: SMA VGT 1/160

*F-actin & a-actinin Abs: positive

*SLA/LP: positive




AUuTOAVTICWHOATO
KAIVIKO TTapadElypa 3

“[IF Hep2 cells: AMA 1/160

“|IF rat sections: AMA 1/320

*M2 EP IgG & IgA: positive

“WB rat mitochondrial extracts: positive




L X X J
00
X XN
L X X X J
0000
L X X
L X
KAIVIKO TTapadeiyua 2
= 2TEATWON W/0 oTeEaToNTraTtiTidoq AlH
* MuAdia diaocTAMOTA OIEUPUCHEVA,
OINONON HE AEPPOKUTTOPO KA
TTAACHATOKUTTOPO, OPICHEVA HE
TEPITTUAQia nTTaTITION
KAIVIKO TTapadsiypa 3
= 2TEATWON
= EmiBnAiog1d KOKKIWHATA MNXK

= AiInOnon XoAn@eoépwyv Topwv
aTrd HOVOKUTTAPO




Autoavooa Noonuarta Hirartog kai ZA
Take home messages

Fact 1: NAFLD/NASH gival pia a1rd TIS CUXVOTEPEG
aiTieg diatapaxwv LFTs oto ZA

-

Fact 2: O aTroKAEIONOG TNG CUVUTTAPENG TNG ME
QUTOAVOO O VOO MOTA TOU NTTATOG ME T
OTTOix MTTOPEI VA UTTAPXEI TOOO KAIVIKI) 600
KOl EPYAOTNPIOK GAANAETTIKAAUYWN gival
(WTIKAG oOnNMACiag

-

Fact 3: H S1a¢popIKr Toug di1dyvwon atraiTeEi KAIVIKI
utroyia & avixveuon Abs o diaTtTioTeUpEVa
EPYaoTRPIO KAOWG Kal Blowia ATTATOS



Diagnostic Imaging

«  Currently, there is no non-invasive
method to confirm the diagnosis of
NAFLD. Histology is the ‘gold

standard’.

«  Ultrasound is the most commonly
used modality for the imaging a fatty
liver.

+  Ultrasound evidence of NAFLD
include increased echogenicity of
the liver parenchyma and blurring of
the vascular margins.

//UItrasound
Sensitivity +— -+ S
Specificity + +—+ At
Cost + R

Schwenzer ef al., 2009



Hepatic Transient Elastography

* |ncreased hepatic rigidity is a marker of
progressive fibrosis

 Transient elastography is a quick, noninvasive
technique for measuring stiffness of hepatic

tissue
e FibroScan™

Probe with an ultrasonic transducer
transmits low-frequency vibrations into
the liver

Elastic shear wave is generated

Velocity of wave is directly related to
liver stiffness

Measures stiffness of 1 x 2 cm
cylindrical section

100 times larger than biopsy sample

Ziol et al. Hepatology 2005;41:48-54.



Ultrasound Transient Elastography (FibroScan™)




Transient Elastography Measurement Correlates
with Histology

* Prospective study in 711 patients with chronic
liver disease

« Stiffness significantly correlated with METAVIR
fibrosis stage (r =0.73; P < 0.0001)

100 -
_ L Fibrosis Stage
g Liver Moderate Severe | Cirrhosis
E‘ 10+ i stiffness (F = 2) (F — 3) (F _ 4)
L —— — Cut-off 7.2 12.5 17.6
] 1 - values
AUROC 0.80 0.90 0.96
: ! values
0 i 2 3 4
Fibrosis stoge

Foucher J, et al. Gut 2008 55:403-408 .



Transient Elastography

f Advantages \ r Limitations \

* Noninvasive and painless * Poor discrimination in mild to

* Quick and inexpensive moderate fibrosis

- = - -
* Produces consistent results acsa;?:st be used in patients with
* Evaluation of larger area reduces

A * Inaccurate in obese patients
sampling errors

Best at identifying significant A fatty liver may make the liver less
fibrosis :
stiff and therefore, the reference range
* Combination with serum markers may be different

K may Increase accuracy j \ /

Jiolet al. Hepatology 200241 45-54
Foucher J, et al. Gut 2006, 55:403-408.



Who should have a biopsy?

|« Highly motivated patient
« ALT > 40 UIL .
+ NAFLD on imaging * Gender |

- > * Young age + Disinterested patient
. -tgizesﬁydI:::t::ntripetal B S » Substantial comorbidities
: + Usual contraindications

* Thrombocytopenia {eq, < 140,000)

|+ IR (HOMA > 2) =
 Susnscted clrrosle ALT < 30 UIL-% 119 UILY

. : + Recent rise with reversible wt gain
L ho b'ﬁsy_ﬁ:r > 1'5_FE'5 I + Advanced age (> 75 yrs?)
| * Normal BMI {< 25 kg/m?)

'« Degree of ALT elevation, eg > 100 UIL |
* Hypertension
I Hypertriglyceridemia




NAFLD : a spectrum of histologic patterns

STEATOSIS (NAFL)
g

FIBROSIS
STEATOHEPATITI.

(NASH) il




STEATOHEPATITIS

“

* Defined by association of several lesions
prominant in zone 3 (pericentral) :
1. Steatosis
2. Hepatocellular ballooning

3. Lobular Inflammation

* Feature not included : Fibrosis

* Other common features : portal inflammation,
apoptotic body, Mallory-Denk hyaline body,
glycogenated nuclei, lipogranuloma, iron.........






Inflammation

5 I. " i o I"-
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Lobular inflammation :
- usually mild
- Mixed inflammatory cell types
- microgranulomas
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Portal inflammation :
- hot so rare
- in children and adults
- mild inflammation




Inflammation (any type) is an independent predictor of progression to advanced
fibrosis (Argo VK et al. J Hepatol 2009)

C. K. Argo et al. [ Jowrnal of Hepatology 51 (2009) 371-379
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d smooth muscle actin
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Advanced i
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Fatty Liver Index

* The fatty liver index was recently developed and
validated in a large group of subjects of the Dionysos
Study with (n=280) and without (n=216) fatty liver.

» The index uses an algorithm based on BMI, waist
circumference, triglycerides, and 66T with an accuracy
of 0.84 (95%CI 0.81-0.87) in detecting fatty liver.

BMI FLI>60 - probability to have FL > 78%,

walsT FLI<20 > probability not to have FL > 91%.

TG

GGT

C

Bedogni & et al, BMC Gastroenterol., 2006



RISC study and fatty liver

Subjects were categorize using the fatty liver index,
in 3 groups:
FLI<20 = no FL (probability not to have FL > 91%)
FLI: 20-60 - intermediate group
FLI>60 - FL (probability to have FL > 78%)

Subjects with values of FLI > 60 have not only a high
probability to have fatty liver (> 78%) but they carry
an increased risk for insulin resistance, CVD and
atherosclerosis.

Gastaldelli A, Hepatology 2009



1.
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Is NAFLD a real problem in
T2DM?

NAFLD patients are generally asymptomatic
Disease progression is slow

. Absence of a specific serum marker

Surrogate markers:

1. LFTs (mainly AST, ALT), but progressive liver disease may
also be present in subjects with normal enzymes

2. ultrasonography is not sensitive enough to detect all cases
with excess liver fat,

Need for liver biopsy to make diagnosis of
NASH, but doubtful risk/benefit ratio

Final prognosis can be more severely regulated
by metabolic, micro and macro-vascular
complications than by liver disease.

Doubtful benefit on the liver of available therapy



Clinical relevance of
NAFLD/NASH

® Risk of progression to cirrhosis
and liver cancer

® Impact on the development of metabolic
complications



H NAFLD egival ‘oxXeTiKa KaAondng’ vooog

S G Hubscher, Histopathology 2006

50—-90%

Normal liver

v4

Fatty change

¥

i

20—-30%

Steatohepatitis/fibrosis

2—5%

1

Cirrhosis

l

Hepatocellular carcinoma




H NAFLD egival ‘oxXeTiKa KaAondng’ vooog

> | 60%: oTedTWON

= AoBeveic pue Traxuoapkia kol NAFLD —— 20-25%: NASH

ey 2-3%: KippWOTN

Neuschwander-Tetri B, Hepatology 2003

, . —> 5%: Kippwo
=420 ao0Beveic KOIVOTNTOC HE o KIPPON

NAFLD (diayvwon 1980-2000) — 0.5% HKK
Kol TTapakoAoubnon 7.6 + 4 £€1n

b 3% OAVATOG
OXETI(OPEVOG ME
NITATIKA VOO O

Adams LA, Gastroenterology 2005



Independent predictors of severe
fibrosis

Variables

Gender
Age (years)
BMI (kg/m?)

Fasting glucose (mg/dL)
Fasting insulin (pU/mL)
Diabetes or glucose intolerance
HOMA-IR (%)

All
Patients
(n = 458

eALT
e Ferritin

Fracanzani et al., Hepatology, 2008



Predictors of advanced fibrosis

Male, caucasian,(diabetes, and elevated
aminotransferases

B Positive
B Negative

P = .0374
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DM + HTN PM + HTN +
visceral obesity*

432 histological NAFLD Hossain et al., J Clin Gastr, 2009




Specific causes of death In
the Verona diabetes study

40%

CvD

m Cancers

B Digestive
diseases

" Diabetes
Respiratory
diseases

B Other di-
seases

% 7
/ 14% 6%

7148 patients with T2DM === after 5 yrs f.uU. 21.7% deaths

From Trombetta et al Aliment Pharmacol Ther 2005



Standardized Mortality Ratios in T2DM
(VERONA Study)

Total cases (n = 7148)

Obs/Exp (95% CI)
Diabetes 4.47 (3.91 — 5.10)
Gastrointestinal 1.83 1.50 —2.21
Chonic liver disease + cirrhosis (1.96 - 3.20)
Pancreas 2.61 (0.52 — 7.62)
Other Gl Causes 1.18 (0.65 — 1.63)
Cardiovascular 1.34 (1.23 — 1.44)
Ischemic 1.41 (1.24 — 1.62)

- | E | A ™ A - | b A T

| > Mortality risk for cirrhosis decreased as age increased.

| = Insulin treatment associated with a RR = 6.84
> BUT No data on virus B and C and alcohol consumption

De Marco, Diabetes Care 1999



Standardized mortality ratio from liver and

biliary tract cancer according to BMI
(VERONA Study; 10 yrs f.u.)

4

3,5

3

2,5

2

1,5 -

|

0,5 -

0 -

BMI 2529  >30
Hepatic cancer Biliary tract cancer

From Trombetta et al Aliment Pharmacol Ther 2005



Epidemiological evidence of the
association bw T2DM and HCC

0.1 10 Effect Lower Upper  df
All Studies (n=25) 25 18 29
Case-Control (n=13) 25 18 341
Cohort (n=12) 25 189 32
US studies (n=9) 0 13 31
European studies (n=9) 8 22 St
Japanese studies (n=7) 2.1 1.0 4.1
Population controls (n=7) 25 21 W
Hospital controls (n=11) 19 1.0 24

El Serag et al Clin Gastroenterol Hepatol 2006



Hepatocellular Carcinomas in Patients With Metabolic
Syndrome Often Develop Without Significant Liver
Fibrosis: A Pathological Analysis

Valérie Paradis,'-* Stéphane Zalinski,” Emna Chelbi,! Nathalie Guedj,'-* Fran¢oise Degos,? Yalérie Vilgrain,”
Pierre Bedossa,-* and Jacques Belghitit

Hepatology 200949:851-859

« 31 HCC with metabolic syndrom only

« HCC in liver without significant fibrosis (stage 0-2)
is more common than HCC in cirrhosis {(65% / 35%)
to be compared with viral hepatitis (30% / 70%)

« Malignant degenerescence of liver cell adenomas
(telangiectatiac adenomas), 5/31

« Well-differentiated HCC, large size




Some reasons why
NAFLD/NASH is important

The prevalence of NAFLD in T2DM is higher than in
the general population

Patients with T2DM are at higher risk of developing
NASH, cirrhosis and liver failure.

Patients with T2DM are at higher risk of developing
Hepatocellular cancer (HCC).

Importance from the “LIVER”

perspective point of view !!!



Clinical relevance of
NAFLD/NASH

® Risk of progression to cirrhosis
and liver cancer

® Impact on the development of metabolic
complications



2nuacia tng NAFLD/NASH oto ZA

Emirrwon ayysiakn¢ vooou o 01afnTikouc

pE kar xwpic NAFLD
B Oy NAFLD O NAFLD
60
2839 aoOeveig pe ZA, K Twv otroiwyv o1 1974 NAFLD
50
40 P<0.001 for all

| | | |
2TeQaviaia AEE 2UvVoAo

oupBdauara
Targher, Diabetes Care 2008



2nuacia Tng NAFLD/NASH oTto 2A

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

W Controls

CINAFLD

P < 0.001

>

Intima-Media Thickness (mm)

30+

25-

W Controls CINAFLD

P < 0.001

r/

Prevalence of plaques (%)

« 125 NAFLD and 250 controls, without a priori diagnosis of diabetes, hypertension and
cardiovascular disease

Eracanzani, Am J Med 2008



2nuacia Tng NAFLD/NASH oTto 2A

Logistic Regression: OR
2,103 T2DM subjects without overt CVD.

Non:-proliferative )
retinopathy 112 oo 50
Broliferative — .
retinopathyl hellmmp o 031'
Chronic kidney 1.87 . !
disease : P=0.020
L L] T T T
0 0.5 1.0 1.5 2.0 2.5 4.5

NAFLD is associated with an increased prevalence of CKD and proliferative/laser:
treated retinopathy in T2DM, independently of baseline confounding factors (age, sex,
BMI, waist circumference, hypertension, diabetes duration, HbA1c, lipids, smoking
status and medications use)

Targher, Diabetologia 2007



2nuacia Tng NAFLD/NASH oTto 2A

Table 2. Binary logistic regression (Dependent: coronary artery
disease; Independent: significant variables in Table 1)

Variable P value OR (95% CI)

Fatty liver < 0.001** 8.48 (4.39-16.40)
Diabetes 0.002** 2.94(1.47-5.91)
Male sex 0.014" 2.31(1.19-4.48)
HTN 0.109 1.63(0.90-2.98)
LDL 0.102 0.99 (0.98-1.00)

*P<0.05,"P<0.01
HTN, hypertension; LDL, low-denstty lipoproteins

» 317 adult patients who underwent elective corona angiograghy (CAG),
classified into group A (normal or mildly abnormal CAG; n = 85) or group
B (clinically relevant ; n = 232)

» Liver sonography performed on the same day as CAG
Mirhagher, Liver Int 2007



Association with
cardiovascular risk factors

= Large number, mostly cross-sectional
studies, demonstrate:

+ Association of markers NAFLD (elevated
ALT, GGT) with CVD risk factors

+ Associations In particular with components
of metabolic syndrome

= NAFLD ‘the hepatic manifestation of the
metabolic syndrome’

Fraser et al, Diabetes Care 2009



BUT...

= Unclear if NAFLD causes increased risk of
future CVD

= OR markers of fatty liver or liver injury are a
consequence of CVD and its risk factors

= Key Questions:
+ Does NAFLD causally increase CVD risk?

+» Even If not causal are markers of NAFLD useful
In predicting those at future risk of CVD?

Fraser et al, Diabetes Care 2009
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[Adverse effects of screening ]

m False positives (stress / investigations)
m False negatives (delay final diagnosis)
= Discrimination, stigmatisation, prolong anxiety

m Overuse or waste of medical resources / costs



Why should a patient with
type 2 diabetes worry
about his liver?
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