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Olmsted County data

Changing Epidemiology of HCC

1976-1990 1991-2000 2001-2008

Incidence* 3.5 3.5 6.8

Age 63.5 60.7 69.4

White 93% 85% 75%

HCV 0% 23% 45%

HBV 10% 4% 4%

EtOH 43% 35% 36%

Unknown cause 33% 42% 17%

Yang. Mayo Clin Proc. 2012;87(1):9

*per 100,000 per year



Autopsy in decedents of non-natural causes (1981-2010, n=465) 

Super-sizing of America

1981-1990 1991-2000 2001-2010

Mean Age (Yrs) 37.2 37.3 37.3

Male 71% 74% 75%

Mean BMI 23.9 26.5 27.8

Obesity 11% 26% 29%

Fatty liver 15.0% 33.2% 44.3%

NASH 1.6% 2.9% 4.1%
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Incident HCC on Transplant Waitlist
• UNOS data (2002-2011)

̵ Incidence of de novo HCC on UNOS waitlist 

̵ 1,960 new HCCs in 34,932 waitlist registrants

Flemming.  AASLD 2013



Incidence of HCC by Etiology

Flemming.  AASLD 2012. Abstract 1931

UNOS DATA (2002-2011)



Dimensions in HCC Prognosis

Tumor extent

Liver functionPhysiological 
integrity



HCC Staging Systems

Sala. Sem Liver Dis 2005;171



Variable 0 1 2

CTP Class A B C

Tumor morphology

Uninodular

and 

<50% of liver 
volume

Multinodular

and

<50% of liver 
volume

Massive 

or

>50% of liver 
volume

AFP <400 > 400 -

Portal vein invasion No Yes -

CLIP Score

Cancer of the Liver Italian Program. Hepatology 1998;751



BCLC Classification

11Bruix. Hepatology 2011;53:1021



MESIAH
Model to Estimate Survival in Ambulatory HCC Patients

HCC with viral etiology seen at Mayo Clinic (1994-2008, n=477)

HCV (82%) Cirrhosis (HCV) White (85%)

Variable Data Variable Data

Age 56 [51-67] MELD 9.2 [6.5-12.7] 

Albumin 3.4 [2.9-3.8] AFP 47.9 [8.8-588.0]

Size of the largest nodule Number of nodules

<=1cm 14 (3%) 1 249 (53%)

1-2cm 82 (18%) 2 81 (17%)

2-3cm 109 (24%) 3 43 (9%)

3-5cm 122 (26%) 4 29 (6%)

5-10cm 104 (23%) >=5 72 (15%)

10-15cm 21 (5%) Vascular invasion 103 (22%)

15-20cm 9 (2%) Distant metastasis 32 (7%)

Yang. Hepatology 2012;56:614



Variable Hazard Ratio P value

Age (in decades) 1.262 (1.128, 1.412) <0.01

MELD† 1.104 (1.064, 1.147) <0.01

Albumin 0.676 (0.538, 0.851) <0.01

Number of Nodules 1.166 (1.062, 1.280) <0.01

Size of Largest Nodule 1.336 (1.182, 1.511) <0.01

AFP 1.086 (1.028, 1.146) <0.01

Extrahepatic Metastasis 3.095 (1.865, 5.137) <0.01

Vascular invasion 3.070 (2.177, 4.328) <0.01

Multivariable Analysis

Yang. Hepatology 2012;56:614



Application of MESIAH

0.232 * (Age in Decades) 

+ 0.099 * (MELD) 

- 0.391 * (Albumin) 

+ 0.290 * (Tumor size) 

+ 0.153 * (Tumor number)

+ 1.122 * (Vascular invasion) 

+ 1.130 * (Metastasis) 

+ 0.082 * (AFP) + 1

MESIAH Score =

Yang. Hepatology 2012;56:614



Application of MESIAH

months

Yang. Hepatology 2012;56:614



Application of MESIAH

Yang. Hepatology 2012;56:614



Application of MESIAH

Yang. Hepatology 2012;56:614



Application of MESIAH

Yang. Hepatology 2012;56:614

www.mayoclinic.org\MELD



Validation
904 patients at Korean National Cancer Center (2000-3)

HBV (75%) Cirrhosis (73%)

Yang. Hepatology 2012;56:614
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Taiwan National Health Insurance Research Database

 81,117 newly diagnosed HCC (03-08)  

 3,189 with HBV had curative resection

Anti-HBV Tx after HCC Resection
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Effect of Antivirals on HCC Risk

HBV-HCV
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Incidence of HCC by Etiology

Flemming.  AASLD 2012. Abstract 1931
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ADRESS-HCC Model

Flemming.  AASLD 2013  

Variable Score

Age (per year) 1

Diabetes 4

Non-Caucasian Race 4

Etiology

- Alcohol/Metabolic*

- Viral

7
23

Male Sex 10

CTP Score 2

Threshold** 88

*Metabolic: NASH, HH, A1ATD, Cryptogenic
** Estimated incidence > 1.5%

Example Case 1 Case 2

Age 50 60

Diabetes 0 4

Non-Caucasian 4 4

Etiology

- Alcohol

- HBV

7
-

-
23

Male 0 10

CTP Score 10 14

Score 71 115
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