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Songs you donSongs you don’’t want to hear when t want to hear when 
waking up from Anesthesiawaking up from Anesthesia

Stairway to Heaven Led Zeppelin
Another one bites the dust Queen
I will never Breathe again Toni Braxton
Dust in the wind Kansas
I am barely breathing Duncan Sheik
I’m half the man I used to be Pearl Jam
Knockin’ on Heaven’s door Bob Dylan
It’s over Boz Scaggs
No Time (Left for You) Guess Who
You’re my favorite mistake Sheryl Crow



AimsAims

• Review epidemiology of hepatocellular 
carcinoma

• Identify patients at risk and screening 
strategies for liver cancers 

• Describe treatment strategies for 
hepatocellular carcinoma



Hepatocellular CarcinomaHepatocellular Carcinoma

• Fifth most common solid tumor in the world 
– Fourth leading cause of cancer-related death in the 

world
– 771,000 cases globally, increasing world wide

• Sixth leading cause of cancer-related death in the US 
among males
– Estimated 19,160 new cases in the US in 2007
– Estimated 16,780 deaths due to liver cancer in the US 

in 2007

Thomas MB, Zhu AX. J Clin Oncol 2005;23:2892-2898.
American Cancer Society. Cancer Facts and Figures 2006. Atlanta:American Cancer Society; 2006.



Liver Cancer Has the Fastest Growing Death Liver Cancer Has the Fastest Growing Death 
Rate in the USRate in the US

1.3

0.8

0.8

0.4

0.4

0.1

-1.1

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

All Cancers (Average)

Testis

Esophagus

Lung and Bronchus (Females)

Liver

Thyroid

Trends in US Cancer Mortality Rates

*Represents the annual percent change over the time interval
National Cancer Institute Website. 
Available at: http://seer.cancer.gov/csr/1975_2003/sections.html. Accessed September 21, 2006. 

Annual Percent Change (1994-2003)*

Uterus



Regional Variations in Hepatocellular Regional Variations in Hepatocellular 
CarcinomaCarcinoma--Related Mortality in the United States Related Mortality in the United States 

Vital Statistics; CDC website.



Cirrhotic Liver Disease:Cirrhotic Liver Disease:
Major Risk factor for HCCMajor Risk factor for HCC

Major risk  factors in the US for developing HCC:

• Hepatitis C virus
– 3.2 million Americans chronically infected

• Hepatitis B virus
– 1.3 million Americans chronic infected
– Asian-born individuals have a 4X greater incidence 

of developing  HCC attributable to HBV  than 
compared to American born individuals

• Alcoholic cirrhosis, NASH

El-Sarag et al Gastroenterol 2007; Wasley et al. MMWR 2008; Giordano et al. Arch Intern Med 2004;
Perz et al. J Hepatol 2006; 



Advanced Liver Disease in Chronic Advanced Liver Disease in Chronic 
HCVHCV--Infected US Population, 2009Infected US Population, 2009--20282028

� The total number of patients with advanced liver disease in 20 yrs is 
projected to be > 4-fold greater than it is today

The Milliman Report. Consequences of Hepatitis C Virus (HCV): May 2009. 
http://www.milliman.com/expertise/healthcare/publications/rr/pdfs/consequences-hepatitis-c-virus-RR05-18-
09.pdf.
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Geographic Prevalence of Chronic Hepatitis B Geographic Prevalence of Chronic Hepatitis B 
May Be Impacted by MigrationMay Be Impacted by Migration

World Health Organization. 2004.  Mahoney FJ. Clin Microbiol Rev. 1999.

Immigration numbers summed by continent from 1996-2002

HBsAg Prevalence

³ 8% - High 
2-7% - Intermediate

<2% - Low

~2 million Asians

~400,000
South Americans

~350,000 
Africans

~930, 000
Europeans



Obesity in the WorldObesity in the World
Battling the bulgeBattling the bulge

MenWomenCountry

11%9%Italy

11%8%Norway

9%8%Switzerland

4%4%Korea

3%3%Japan

Lowest

24%25%United Kingdom

26%27%New Zealand

19%32%Chile

24%35%Mexico 

32%36%United States

MenWomenCountry

Highest

Source: Organization for Economic Cooperation and Development data on OECD member countries



AimsAims

• Review epidemiology of hepatocellular 
carcinoma

• Identify patients at risk and screening 
strategies for liver cancers

• Describe treatment strategies for 
hepatocellular carcinoma



Sent to United States for National TourSent to United States for National Tour

Distinguished sponsors



Upon return to Italy Upon return to Italy 



Poor Prognosis for Patients with Poor Prognosis for Patients with 
Hepatocellular CarcinomaHepatocellular Carcinoma

• Usually slow growing tumor with long latency
– Usually diagnosed at advanced stage

• Limited medical therapies
– Surgical Resection, Liver Transplantation, Local ablation
– Systemic chemotherapy

5-year Survival Rates by Stage at Diagnosis, 1996-2002

Liver 
cancer

10.5%

All Stages

21.9%

Local DistantRegional

3.3%7.2%

Thomas et al. J Clin Oncol 2005;  American Cancer Society 



Diagnosis of Early HCCDiagnosis of Early HCC--Curative TreatmentsCurative Treatments
Trends in Western Countries, 1980Trends in Western Countries, 1980--20202020

HCCHCC

Very Early Stage (0)
Single <2 cm

Carcinoma in situ

Early Stage (A)
Single or 3 nodules

<3 cm, PS 0

Intermediate Stage (B)
Multinodular, PS 0

Advanced Stage (C)
Portal invasion,
N1, M1, PS 1-2

Terminal
Stage (D)

Stage 0
PST 0, Child-Pugh A

Stage A-C
Okuda 1-2, PST 0-2, Child-Pugh A-B 

Stage D
Okuda 3, PST >2, 

Child-Pugh C

Early HCC: CurativeEarly HCC: Curative
Treatments (5Treatments (5 --10%)10%)

Early HCCEarly HCC
Curative Treatments (30Curative Treatments (30 --40%)40%)

Early HCCEarly HCC
Curative Treatments (40Curative Treatments (40 --60%)60%)

1980 –
1990

1990 –
2010

2010 –
2020

Llovet JM, Bruix J. J Hepatol. 2008



Targeted Surveillance for HCCTargeted Surveillance for HCC

• Asian males > age 40
• Asian females > age 50
• Patients with cirrhosis
• Family history of HCC
• Africans > age 20
• High HBV DNA

• Hepatitis C
• Alcoholic cirrhosis
• Genetic hemochromatosis
• Primary biliary cirrhosis
• Other (? efficacy)

– A1AT deficiency
– NAFLD
– Autoimmune hepatitis

Hepatitis B Carriers Non-hepatitis B Cirrhosis

Bruix J and Sherman M. Hepatology 2005

�� Surveillance for HCC should be with ultrasound at Surveillance for HCC should be with ultrasound at 
6 to 12 month intervals; AFP is not adequate6 to 12 month intervals; AFP is not adequate



Hepatocellular Carcinoma ScreeningHepatocellular Carcinoma Screening

Bruix J, Sherman M. Hepatology 2010



Ultrasound CT and MRI

Hepatocellular Carcinoma



Most Reliable Diagnostic Tests

• Triple-phase helical CT

• Triple-phase dynamic contrast enhanced 
MRI

– Presence of arterial enhancement 
followed by washout has sensitivity 
and specificity of 90% and 95%, 
respectively

• Only focal hepatic mass with atypical 
imaging findings or focal hepatic mass 
detected in a noncirrhotic liver should 
undergo biopsy

Choi D, et al. J Comput Assist Tomogr 2001;25:777785
Arguedas MR, et al. Am J Gastroenterol 2003;98:679-690.



Hepatocellular Carcinoma Hepatocellular Carcinoma 
Surveillance in the VASurveillance in the VA

• Recent analysis of HCC surveillance practices across 3  
VA centers from 1998 to 2003 (N=157 patients)

• Only 28% received any screening test within 3 years prior 
to HCC diagnosis
– Large population (36%) underwent AFP testing only

– Only 11% received 2 or more screening tests within 3 years prior
to HCC diagnosis

– Only 7% had 2 sequential tests reflecting actual  surveillance

Davila et al. J Clin Gastroenterol 2007
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Hepatocellular Carcinoma Hepatocellular Carcinoma 
Surveillance in Los AngelesSurveillance in Los Angeles



AimsAims

• Review epidemiology of hepatocellular 
carcinoma

• Identify patients at risk and screening 
strategies for liver cancers 

• Describe treatment strategies for 
hepatocellular carcinoma



Staging

• Imaging- CT or MRI

– Chest (CT)

– Abdomen

• Bone scan 

Radiologic

• Blood counts

• Liver function tests

• Overall 
performance status

• Clinical 
manifestations/ 
complications of 
advanced liver 
disease

Physiologic



Surgical treatments: applicable overall to 
10% to 15% of HCC at first diagnosis and 

2% to 5% of recurrent HCC

Staging Strategy and Treatment for Staging Strategy and Treatment for 
Patients With Hepatocellular CarcinomaPatients With Hepatocellular Carcinoma

Liver transplant PEI/RF TACE

HCC

Single

Increased Associated
diseases

Normal No Yes No Yes

Terminal
stage

PST 0-2, Child-Pugh A-B

Multinodular, PST 0 

Portal invasion,
N1, M1

New Agents

Portal pressure/bilirubin

3 nodules � 3 cm

Intermediate stage

PST > 2, Child-Pugh C

Very early stage
Single < 2 cm

Early stage
Single or 3 nodules

� 3 cm, PST 0

Advanced stage
Portal invasion,

N1, M1, PST 1-2

PST 0, Child-Pugh A

Resection

Symptomatic 
(unless LT)Nonsurgical treatments: applicable 

overall to 65% to 75% of HCC at 
first diagnosis and 50% to 70% of 

recurrent HCC

Bruix J, Sherman M. Hepatology 2010



Management of Hepatocellular CarcinomaManagement of Hepatocellular Carcinoma

• Resection

• Tumor ablation

– Radiofrequency thermal ablation

– Alcohol injection

– Chemoembolization

• Liver transplantation

• Targeted molecular therapy

Potentially 
curative



Surgical ResectionSurgical Resection

• Choice of therapy for 
patients without 
cirrhosis

• 5-15% HCC patients 
eligible

• Right hepatectomy has 
higher risk than left

26-57%5 year

84%3 year

97%1 year

Survival

Bolondi L, et al. Gut 2001;48;251-259.; Ikai I, er al. Cancer 2004;101;796-802. El-Serag, et al. Gastroenterol 
2007;132:2557-2576.



Resection Resection vsvs Transplantation forTransplantation for
Hepatocellular Carcinoma (ChildHepatocellular Carcinoma (Child’’s A Cirrhosis)s A Cirrhosis)

5-Year Survival

Treat cirrhosis

Timing of surgery

�

�

�

�

RESECTION       TRANSPLANT

Immunosuppression

30-50% 55-75%

No Yes

Immediate

No Yes

Waitlist time*

Organ shortage Not a factor Major problem

* Ranges from < 1 month to > 1 year in U.S.

�



Radiofrequency Ablation (RFA)Radiofrequency Ablation (RFA)

40-50%5 year

74%3 year

90%1 year

Survival

Livraghi T, et al. Radiology 1999;210:655-661. Shina S, et al. Gastroenterol 2005;129:122-130.
Lin S, et al. Gastroenterol 2004;127:1714-1723

Preferred method of 
local ablation for 
patients with 
tumors <4 cm



Radiofrequency AblationRadiofrequency Ablation



Post RFA - 1 hr

6 months

Radiofrequency AblationRadiofrequency Ablation



Orlando A et al.  Am J Gastroenterol 2009;104:514-524

Overall survival

Tumor response

Radiofrequency thermal ablation Radiofrequency thermal ablation vsvs percutaneous percutaneous 
ethanol injection for small hepatocellular carcinoma in ethanol injection for small hepatocellular carcinoma in 
cirrhosis: metacirrhosis: meta--analysisanalysis



Local recurrence

Radiofrequency thermal ablation Radiofrequency thermal ablation vsvs percutaneous percutaneous 
ethanol injection for small hepatocellular carcinoma in ethanol injection for small hepatocellular carcinoma in 
cirrhosis: metacirrhosis: meta--analysis (continued)analysis (continued)

New lesion

Orlando A et al.  Am J Gastroenterol 2009;104:514-524



Transarterial Transarterial ChemoembolizationChemoembolization (TACE)(TACE)

• Nonsurgical patients 
with large/multifocal 
HCC without vascular 
invasion or extrahepatic 
spread 63%2 year

82%1 year

Survival

Ringe B, et al. World j Surg 1991;15:270-285. Llovet J, et al. Hepatology 2003;37:429-442.



Transarterial Chemoembolization
(TACE)

Vein

Artery
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• Radioembolization: Use of intra-arterially delivered yttrium-
90 microspheres emitting high-dose radiation for the 
treatment of liver tumors
– Similar to TACE
– Maybe less toxic to the liver
– Uses radiation to kill the cancer cells, instead of chemotherapy

• Yttrium-90 microspheres
– Average diameter: 20-30 µm
– 100% pure beta emitter (0.9367 MeV)
– Physical half-life: 64.2 hours
– Irradiates tissue with average path length of 2.5 mm 

(maximum: 11 mm)

IntraIntra--arterial arterial RadioembolizationRadioembolization With With 
YttriumYttrium--90: Rationale and History90: Rationale and History

Murthy R, et al. Biomed Imaging Interv J. 2006



Clinical Response to YttriumClinical Response to Yttrium--90 90 
MicrospheresMicrospheres

Outcome Dancey
et al [1]

(N = 20)

Carr et al [2]

(N = 65)
Geschwind

et al [3]

(N = 80)

Salem 
et al [4]

(N = 43)

Response rate, % 39 47

Median survival 378 days
(> 104 Gy)

• Okuda stage I 649 days 628 days 24.4 mos

• Okuda stage II 302 days 384 days 12.5 mos

1.  Dancey JE, et al. J Nucl Med. 2000; 2. Carr BI. Liver Transpl. 3. Geschwind JF, et al.
Gastroenterology. 2004. 4. Salem R, et al. J Vasc Interv Radiol. 2005.



Molecular Pathogenesis of Molecular Pathogenesis of 
Hepatocellular  CarcinomaHepatocellular  Carcinoma

• Hepatocarcinogenesis
– Cirrhosis following tissue damage 

– Mutations occurring in 1 or more 
oncogenes or tumor suppressor genes

• Abnormalities in:
– Growth factor stimulation: EGF, HGF

– Cellular signaling pathways: 
RAF/MEK/ERK

– Angiogenic signaling: EGF, PDGF

MEK: mitogen-extracellular kinase

ERK: extracellular signal-regulated kinase

Chronic liver 
damage

Hepatocyte
regeneration

Cirrhosis

Genetic
alterations

HCC



Vascular Endothelial Growth Factor (VEGF) levels Vascular Endothelial Growth Factor (VEGF) levels 
correlate with correlate with ChemoembolizationChemoembolization responseresponse

Sergio A, et al. American Journal of Gastroenterology. 2008



Survival rate after Survival rate after ChemoembolizationChemoembolization
may be related to VEGF levelsmay be related to VEGF levels

Sergio A, et al. American Journal of Gastroenterology. 2008

(P = 0.008)



Siegel AB et al. Hepatology. 2010 



SorafenibSorafenib



Median OS
Sorafenib: 10.7 mos

Placebo: 7.9 mos
Median TTSP

Sorafenib: 4.1 mos
Placebo: 4.9 mos

Median TTRP
Sorafenib: 5.5 mos
Placebo: 2.8 mos

The SHARP Trial: OS and Time to The SHARP Trial: OS and Time to 
ProgressionProgression
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• Brivanib is a small-molecule TKI

• Brivanib is a dual inhibitor of VEGF 
and FGF receptors

• Brivanib is administered as an 
alanine prodrug

• Rapidly converts to active moiety 
BMS-540215 (<5 min) via 
hydrolysis

Receptor Tyrosine 
Kinase

BMS-540215

IC50 (nM)

VEGFR-1 350

VEGFR-2 26

VEGFR-3 10

FGFR-1 150

FGFR-2 125

FGFR-3 68

Ayers M, et al. AACR 2008.

Brivanib

FGF, fibroblast growth factor; FGFR, FGF receptor; TKI, tyrosine kinase inhibitor.



Selected Targeted Therapies for HCC with Selected Targeted Therapies for HCC with 
Trials UnderwayTrials Underway

DasatinibSRCCell migration

PDX-101, 4SC 201HDACChromatin remodeling

Mapatumumab, CS-1008TRAILApoptosis

AZD 6244MEK

Dasatinibc-KIT

ARQ 197c-MET

Rapamycin, everolimus, temsirolimus, AZD 
8055

mTOR

IMC-A12, cixutumumab, BIIB022IGFR

Erlotinib, cetuximabEGFRSignal transduction

Bay 73-4506, AMG 386Tie-2

Sunitinib, sorafenibPDGFR

Brivanib, BIBF 1120, TSU68FGFR

BevacizumabVEGF

Sorafenib, sunitinib, brivanib, linifanib, BIBF 
1120, AZD 2171 (cediranib), TSU68, E7080

VEGFR (1-3)Angiogenesis

DrugTargetMechanism

Siegel AB et al. Hepatology. 2010 



TransplantationTransplantation

• Curative Treatment for 
chronic disease and HCC

• MELD exception points 
for HCC

~50%5 year 
(extended)

>70%5 year Milan

75%2 year

91%1 year

Survival

Sala M, et al. Lliver Transpl 2004;10:S4-S9.Mazzaferro V, et al. N Engl J Med 1996;334;693-699. 
Shetty K, et al. Liver Transpl 2004;10:911-918. Yao F, et al. Hepatology 2001;33:1394-1403.



MILAN CriteriaMILAN Criteria

1 lesion � 5 cm 2 to 3 lesions, 
none >3 cm

Absence of Macroscopic Vascular Invasion
Absence of Extra-hepatic Spread

+

Mazzaferri, et al. N Engl J Med 1996



UCSF CriteriaUCSF Criteria

1 lesion � 6.5 cm 

2 to 3 lesions
none > 4.5 cm

Total diameter � 8 cm

Yao et al. Hepatology 2001

Absence of Macroscopic Vascular Invasion
Absence of Extra-hepatic Spread

+



Beyond the Milan criteria Beyond the Milan criteria –– HCC HCC ‘‘Metro TicketMetro Ticket’’

Yao FY. Am J Transpl 2008;8:1982-1989



ConclusionsConclusions

• Hepatocellular cancer rates on the rise

• Screening key to early diagnosis and treatment

• Treatment depends on degree of liver damage 
and tumor burden

• Future therapies will continue to exploit 
molecular pathways



““Will you succeed? Yes, you will Will you succeed? Yes, you will 
indeed. (98 3/4% guaranteed)indeed. (98 3/4% guaranteed)””

Dr. Seuss. “����������	
����
������
�����	��
���
����������
��� �

In the Immortal Words of Dr SeussIn the Immortal Words of Dr Seuss



Thank you


