2. UYXPOVEC ATTOYEIC OTOV HTTATOKUTTAPIKO
KAPKIVO

KafnynTtng Zmupog . NToupdkng



HKK

* 2uvnNOwc (90%) o€ Kippwaon
* O lvotmreTaAiwonc (fibrolamellar) HKK
XWPIC Kippwaon ME KAAUTEPN TTPOYVWON



Regional Variation in the Estimated Age-Standardized Incidence Rates of Liver Cancer.

Cases/100,000 persons

[S<2-5
[ <40
[1<6.0
[ <9.3
[ <9.4

El-Serag HB. N Engl J Med 2011;365:1118-1127
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Age-Adjusted Incidence and 5-Year Survival Rates for Patients with Hepatocellular Carcinoma
in the United States, 1973-2007.

[ Age-adjusted Incidence Rate ~ —#— Survival

5-Yr Survival (%)
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Year of Hepatocellular Carcinoma Diagnosis
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OY2IKH IZTOPIA HKK

Agv gival TTANPWC YVwaoTn.

MetaBaon atro Tnv OUCTTAACTIKI €0TIQ OTO
OUOTTAAOTIKO 0C0 Kal oTov HKK

[TpoveotTTAaopaTikn ¢aon o1apkeiac 10-30 eTwyv
AUOTTIAQCTIKN Ao OIAPKEIAC 3-5 ETWV

NeotrAaouaTikr @Aaon (OIAPKEIAC TTEPITTIOU S ETWV
UE HOKPQA UTTOKAIVIKN TTOPEIQ).



Multi-step hypothesis of
Hepatocarcinogenesis

Low —
Grade

Increasing radiological
Conspicuity

Dysplastic
nhodule

High
Grade

Dysplastic

Nodule
Increasing x
Cellular Atypia

Nodule within nodule




OY2IKH IZTOPIA HKK

 AiTAaciaocpog Tou 0ykou o€ HXO: 1-19 punveg
(d1apueoNn 6 pRvEQ)

e Na diapeTrpo 10 cm : 10 pRveg-10 xpovia.

e TA CUNTTTWHOTO KOOUOTEPOUV.



KAINIKEZ EKAHAQ2EI2

AAyog Oe€IoU UTTOXOVOPIOU OE KIPPWTIKO
Tayxeia emiapuvon TNG KAIVIKIG TTOPEIAG TNG
Kippwong (PNgn Tng avtippotnong)
KaTtaBoAn, TTUPETOG, IKTEPOG

AoKiTng (O1idpwa, AIMOTTEPITOVAIO).
Kipooppayia (+/- 0pOopuBwon TTUAaiag).
NMNapaveoTTAAOHATIKA (UTTOYAUKAIUIQ,
EPUBPOKUTTAPWON, UTTEPAOCRBECTIAIMIO).

ApTNpIaKO @uonua, NXog TPIRNG



KAINIKEZ EKAHAQ2EIZ KATA TH
AIAI'NQ2H

ZUUTITWUOTO

Kavéva
KolAioko aAyog




EPQTH2H

OI TTapaveOTTAAOUATIKEC EKONAWOEIC TOU

HKK trepiAapavouv 1a akoAouba,
EKTOC:

* YTroyAukaiuia

* EpuBpokuttdpwon

* YTrovartpliaiJia

* YTrepaoReaTialpia




METAXZTAZEI2Z TOY HKK

AyyeioBp1nc. Neoayyeloyéveon. Aep@adEVEC,
TTVEUUWV, ETTIVEQPIDIA, OOTA, TTEPITOVAIO

Avalntnon £TTi CUNTITWHATWV.
AInbnon AeBwv

[ToAueoTiaKn avaTrTucn f METAOTACEIC HECW TOU
TTUAQIOU OUCTAMATOC;

MIKPOUETAOTACEIC.



EPITAZTHPIAKOXZ EAEI XOx

* Mn €161kK0¢g

* Tng Kippwong

* Au¢non xoAooTatikwyv eviUpwyV (ALP, y-GT).

* Ymroyia: Au¢non ALP o€ un-XOAOCGTATIKI)
Kippwon



AIATNQ2ZH TOY HKK

* ATTEIKOVIOTIKWG (augnuévn aINATWON, TOaXEiA
Kabapon o€ 1-2 atreIkovioEig)

* a,-EMBPUIKN TTPpWTEIVN > 400 ng/ml
* |OTOAOYIKN £EETOON



H atreikovioTikn d1ayvwon

Ymrepnxoypdaenua +/- EQ evioxuty TG NXOYEVEING
(evaoBnoia 71%, €161koTnTa 93%)

NMoAuTtouikn eAIKo€1ON (spiral) agovikn Topoypagia
(evaioOnoia 54%, €101ké6TNTA 93%)

MayvnTik) TOoypa@ia e EQP TTapapgayvnTIKAG oOUCiag
(evanoOnoia 77%, 101kéTNTA 97%)

Ayysioypa@ia HE | XWPIig €yxuon Lipiodol

ModiTpovikn Topoypagia (PET/CT) ;



Contrast Enhanced Ultrasound

Arterial enhancement Washout
Sensitivity Specificity
Contrast Enhanced 52-91% 87-93%
CT/ MR 62-80% 97-98%

Dai et al Hepatol Res. 2008; 38:281-20, Lencioni et al J Hepatol 48 (2008) 848-857
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ApTnpiakn ¢aon.
H ayyeiwon €ival au&énuevn oe
oX€on ME TO AoINO NNATIKO

Napeyxupa




ical Vascular Pattern

: Typ

HCC

Arterial phase Portal venous phase

Baseline



Triple Phase Imaging of Hepatocellular Carcinoma
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Washout in HCC

Washout in HCC
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Dynamic MRI Spiral CT for
Diagnosis of HCC

Variables Dynamic MRI Spiral CT

n= 55 cirrhotics (29 with HCC)

Burrel M, et al, Hepatology 2003
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al-euBpulkn TTPWTEIVN
B [[AukotrpwTeivn MB 69.000

B [Napaywyn:Kata tn dlapkela TNG EPPBPUIKNG NG aTro
TO NTTOP,TO AEKIBIKO QOKO Kal TO YOAOTPEVTEPIKO
EMONAIO

B Xpovog nUicelag (wng :3.5-6 NUEPEC

B KAIVIKG XPROIMO: eUBPUIKO VEOTTAOOUO OpXEOC, HKK



H a, euBpuikn TTpwTEIVN
oTn olayvwon Tou HKK

> 400ng/ml. (EvaioBnoia 39-64%, E1dikoTnTO 76-
91%, OE£TIKA TTPOYVWOTIKA agia 9-32%). 2TTavia
avixveuovTtal o€ AAAEC TTABNOEIC TOU NTTATOG

H diayvwon kabuoTtepnuévn

Ta 2/3 Twv HKK pe diauetrpo <4 &K : <200 |U/L
To 20% dev TTapouocialouV TTOTE augnon

H mrpoodeuTiKh auénon givail diayvwoTtikl HKK
OKOMN KAl v Oev £XeEl OAOEl TA TTAPATTAVW
emireda



H a, euBpuIkn TTPWTEIVN
oTn olayvwaon tou HKK

B Aiayvwaon (+) uttd 6poug

B [TIAnNOuopIakOg EAeyxOC (-)

B ‘Eykaipn diayvwon ( -)

B [lapakoAouBnon Bepartreiag ( £ )
B [1lpoyvwon ( =)




EPQTH2H

A. Ta emireda NG a; EUPPUIKAG

TTPWTEIVNC €ival dl1ayvVwWOoTIKA Tou |
>100 ng/ml

>400 ng/ml

>20 ng/ml

>1000 ng/ml

KK



loTOAOYIKN Ol1AyVWaon




HCC Diagnosis

Performance Characteristics of
Histopathology for HCC

Sensitivity Specificity

Am J Gastio 1994; Acta Cytol 2000



Post biopsy seeding

Takamori et al Liver Transpl. 6(1):2000



Gene Expression in Fixed Tissues and Outcome in
Hepatocellular Carcinoma

Yujin Hoshida, M.D., Ph.D., Augusto Villanueva, M.D., Masahiro Kobayashi, M.D.,
Judit Peix, A.S., Derek Y. Chiang, Ph.D., Amy Camargo, B.A., Supriya Gupta, B.S.,
Jamie Moore, M.A., B.S., Matthew J. Wrobel, M.S., Jim Lerner, B.S., Michael Reich,
B.S., Jennifer A. Chan, M.D., Jonathan N. Glickman, M.D., Ph.D., Kenji lkeda, M.D.,

Masaji Hashimoto, M.D., Goro Watanabe, M.D., Maria G. Daidone, Ph.D., Sasan
Roayaie, M.D., Myron Schwartz, M.D., Swan Thung, M.D., Helga B. Salvesen, M.D.,
Ph.D., Stacey Gabriel, Ph.D., Vincenzo Mazzaferro, M.D., Jordi Bruix, M.D., Scott L.

Friedman, M.D., Hiromitsu Kumada, M.D., Josep M. Llovet, M.D., and Todd R. Golub,
M.D.

Bioyia amrd mrepioxn k166 HKK

N Engl J Med
Volume 359(19):1995-2004
November 6, 2008



Gene Expression in Fixed Tissues and Outcome in
Hepatocellular Carcinoma

* H yovIQIaKN EKQPaan aTNV TTEPIE TTEPIOXN
OUOXETICETAI JE KABUOTEPNMUEVEC UTTOTPOTTEG
TTOU OTNV TTPpayMaTIKOTNTA €ival veéol HKK



Npwiun Alayvwon HKK

o 2¢ NON EYKATETTNUEVN Kippwan OEV UTTAPXEI
TPOTTOC VA ecapaviabei o KivOuvog avaTTueng
HKK. H yovn AoyIKn avTIeTwTTion gival n

TPWIKN O1ayvwan.
(J Hepatol 2001,;35:421, Ann Intern Med 1999;131:696, J Hepatol 2001,34:593)




H Tpwiyn oiayvwon tou HKK

* 'OAol ol KIpPWTIKOI

« 2¢ Ypovia HBV Aoipwin:
— Avopeg > 40 eTwyv
— lNuvaikeg > 50 eTwyv
— OIKOYEVEIOKO ICTOPIKO



H Tpwiyn oiayvwon tou HKK

* O €Aeyxog pe utrepnxoypapnua 6 pnveg
(OITTA G100 HOG TOU OYKOU: 1-19 unveg -
OlIdpEoT 6 MAVEG) ATTOOKOTTEI OTNV AVAOEIEN
TOU VEOTTAAOMOTOG O€ MIKPO (OIAUNETPOG < 3
£K) MEYEDOG, TTOU UTTOPEI VA AVTIMETWTTICOEI
OTTOTEAECHATIKOTEPO ME XEIPOUPYIKN N
TTEPIOXIKN OepaTTEia.



Survelllance for HCC

« Surveillance group: US and
AFP every 6 mos (n = 9373)

« Control group: no surveillance

* Objective: to reduce
mortality from HCC

« Single randomized controlled

trial showed that surveillance m=Ents)
of HBV carriers with Rate ratio: 0.63
semiannual AFP and 3007  (95% CI: 0.41-0.98)
ultrasound reduced HCC- - 250
related mortality by 37% S S 200-
- 18,816 people with HBV S8 150- 1315
Infection or history of chronic g ; |
hepatitis in urban Shanghai, c 2190 a3
China, enrolled 507
0 .

Screened Control
Zhang BH, et al. J Cancer Res Clin Oncol. 2004;130:417-422



a1FP oav E¢Etaon NMpwipung Aiayvwong HKK

o Agv gival 1I01QITEPA KAAN:

AlayvwoTika XapakTnpioTika alFP

O€TIKN
EuaioBnaia EIdIkOTNTa [MpoyvwaoTIKn
Atia
39-64% /6-91% 9-32%

(Hepatology 1995,22:432, J Hepatol 2001;34:603, J Hepatol 2001,34:570)



HCC Survelillance by
Ultrasound

» Performance characteristics of
ultrasound superior to any serologic test
— Sensitivity: 65% to 80%

— Specificity: > 90%

Bruix J, Sherman M. Management of hepatocellular carcinoma: an update.
http://www.aasld.org/practiceguidelines/Documents/Bookmarked Practice Guidelines/HCCUpdate2010.pdf.
Accessed September 13, 2010.



http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/HCCUpdate2010.pdf

HCC Survelllance by CT Scan

* No evidence to support the use of CT scanning for
routine HCC survelllance

— PPV and NPV unknown
— Accurate use of CT requires 4-phase contrast CT
« Radiation exposure is significant
— In the absence of contrast CT, false-positive rate
very high
« Cannot distinguish small HCC from dysplastic
nodules or arterialized cirrhotic nodules

* Flow abnormalities create diagnostic difficulty



Surveillance Interval

Interval depends on:

- Tumor growth rate ; Log-rank=0075
: i ) \ Single< 2 cm
- Prognosis at different sizes: ; H
e M (Very ear'y) L Single2.15 cm

« 2-5cm (early) ' LLL‘I

- Time from undetectability
to 2 cm: 4-12 months

endations:

- 6 months (EASL Monothematic Conference, J Hepatol 2001)
- 6 to 12 months (AASLD Practice Guideline, Hepatology 2005)
- 3 months for high-risk, 6 months for low-risk (JSH, 2008)
(higher risk does not mean faster tumor growth)




Combination of AFP and
Ultrasound for Survelllance

« Combination increases detection, but increases
false-positives and costs

« False-positive rates

— AFP alone: 5.0%

— Ultrasound alone: 2.9%

— AFP/ultrasound combined: 7.5%
 Ultrasound costs $2000 per tumor found
« AFP/ultrasound costs $3000 per tumor found

Zhang B, et al. J Med Screen. 1999;6:108-110.



EPQTH2H

H Tpwinyn diayvwaon tou HKK o€ KIppwTIKO
aoBevn yiveTal JE:

[TapakoAouBnon yia ekdNAwOonN
OUNTITWHATWY

Ta emieda a,; EPPPUIKAG TTPWTEIVNG ava
ounvo

Me HXO ava 6unvo

Me HXO ava 3unvo



AIAQOPIKH AIAI'NQ2H HKK

« KAAOHOEIZ
— AdEvwpua
— EoTiakn o{wdng utreptrAacia
— AyyelopuoAiTTWHA
« KAKOHOEIZ
— MPQTONAGH
* XOAOQYYEIOKAPKIVWMO
* AipayyeloevooOnAiwua
— METAZTATIKA
« Adevo-Ca
* NeupoevOookpiviko-Ca



H dla@opikn o1ayvwon tou HKK
2.€ Kippwaon

« KaAonOeig (avayevvnTikoi 6Lol)
* TTPOKAPKIVWHATWOEIG (BUuTTAaCTIKOI 6{01)
* MN VEOTTAQOMATIKEG (CUPPEOUCA NTTATIKE ivwon)

2& BAGRN <l ek, SUokoAn AA atrd Tov OUGTTAAOTIKO 6C0

H TTapakoAouOnon NE TOUG UTTEPNXOUG ATTOTEAEI TNV
KATAAANAOTEPN dlaxeEipion KaBOoov TNV TTAEIOVOTNTA TOUC Ol
BAGRec auTéC ival KaAoNBeIC




0Z0z 2E KIPPQZzH

<lcm 1-2cm >2Ccm
HXO ava 2 BUVOMIKEG 1 duvapIKA
3-4 pfAveg OTTEIKOVIOEIG* ATTEIKOVION*
‘ ATYTH ‘
BIOWIA TYMNIKH
+/-
AFP>200ng/mL

*Y1repayyeiougevn aptnpeiokn BAGRN kai
YTtroayyeioupevn BAGRN otnv TTUAaia gaon
J Hepatol 2008; 48: S20-S37



EmiTRpnon Aidyvwon O¢partreia

A _A— A
r YdS Y4
XWwpPOKATAKTNTIKA 0Zoc ATTEIKOVIOTIKWG
eSepyaoia o€ Auvopiki HeAETN Xwpic Broyia » HKK

KIPPWTIKO ATTAP | 1o

EtravaAnyn
~—| HXO ava 3-6

MAVEG via 2
Xpovia

TutiknA

1-2cm

\W

Atutrn  —— Bioyia AMN diayvwon yf AvaAdywg

>2cm

HKK &—

— Tumki —— Xwpic Bioyia ® » HKK




Staging Systems for Hepatocellular Carcinoma

Hepatic
System function AFP P.S. Tumor burden

Tumoaor size, No. of nodules and PVT

Okuda Ascites No No Tumor greater or less than 50% of cross-
Albumin sectional area of liver
Bilirubin
TNM No No No No. of nodules, tumor size, presence of PVT
and metastasis
CLIP CTP Yes No No. of nodules, tumor greater or less than
50% area of liver, PVT
CUPI Ascites Yes Symptoms TNM
Bilirubin
AP.
JIS CTP No No TNM
GETCH Bilirubin Yes Yes PVT
AP.

Adapted from Marrero JA, et al Hepatology 2005:41.707-716



Staging the HCC Patient

BCLC Staging System

TUMOR LIVER PHYSICAL
STAGE FUNCTION STATUS
TNM CHILD-PUGH ECOG PS
N— _
~

(Semin Liver Dis 1999 fo J Nalf Cancer Inst 2008 - endorsed by EASL and AASLD}




STAAIOMOIHEH HKK
BARCELONA CLINIC LIVER
CANCER (BCLC)

Karaotaon | Méye0og/Api1Ouog | Child-Pugh
aocfevoug |AiInbnon
ApXIKO 0 <5 €K, 3X, <3&K A&B
Méoo 0 MeydAn-MNMoAAég A&B
NMpoxwpnuévo 1-2 Ainbnon ayyegiou A&B
ESwnTraTikEG
TeAIkO 3-4 OTroiodntroTte C




AASLD Guidelines: Staging Strategy and
Treatment for Patients With HCC

v v v
PST 0, Child-Pugh A PST 0-2, Child-Pugh A-B PST > 2,
l | Child-Pugh C
! L ]
Very early stage Early stage Intermediate stage Advanced stage Terminal
Single <2 cm Single or 3 nodules  Multinodular, PST 0 Portal invasion, stage
<3 cm, PSTO N1, M1, PST 1-2
k: 1|
Single 3 nodules <3 cm
Portal pressure/bilirubin
—  |ncreased —> Associated
dis?ases
Normal I\fo Y(gs |
‘ ‘ ‘ 4 A
Resection Liver transplant RFA/PEI TACE Sorafenib v

Curative treatments Palliative treatments Symptomatic

Forner A, Reig ME, de Lope CR, Bruix J. Current strategy for staging and treatment: the BCLC update and
future prospects.Semin Liver Dis. 2010;30(1):61-74 (reprinted by permission).



Tailoring Treatment According to the Clinical Stage of HCC

Very early Intermediate Advanced Terminal
stage (0) stage (B) stage (C) stage (D)
SingL HCC l
3 nodules 23cm
Portal pressure | Extrahepatic disease
bilirubin
Increased =» Associated diseases l |
\ \ No Yes
Normal No Yes l
| | | - ,
Liver transplantation | PE/RF |Chemoemboaolization
Curative treatments (30%) RCTs (50-60%) Median survival Symptomatic
5-year survival: 50—70% untreated: 6-16 months treatment (10%)

survival <3 months

Adapted from Liovet JM ef al, Lancet 2003,362:1907-1917



Diagnosis of Early HCC-Curative Treatments
Trends in Western Countries, 1980-2020

plCC
PST 0, Child-Pugh A Okuda 1-2, PST 0-2, Child-Pugh A-B o '
g g Child-Pugh C
Very Early Stage (0) Early Stage (A) Intermediate Stage (B) Advanced Stage (C) Terminal
Single <2 cm Single or 3 nodules Multinodular, PS 0 Portal invasion, Stage (D)

Carcinoma in situ <3cm,PS 0 N1, M1, PS 1-2
1980 — Early HCC: Curative

1990 Treatments (5-10%)

1990 - m_
2010 Curative Treatments (30-40%)
2020 ———

Llovet JM, Bruix J. J Hepatol. 2008;48:S20-S37.



Liver Transplantation for HCC:
Milan Criteria (Stage 1 and 2)

Single tumor, not > 5 cm Up to 3 tumors, none > 3 cm

+

Absence of macroscopic vascular invasion,
absence of extrahepatic spread

« 5-yr survival with transplantation: ~ 70%
e 5-yr recurrent rates: < 15%

Mazzaferro V, et al. N Engl J Med. 1996;334:693-699.
Llovet JM. J Gastroenterol Hepatol. 2002;17(suppl 3):S428-S433.
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