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Epidemiologia

e Es el tumor hepatico maligno primario mas
frecuente (85-90 % de los tumores hepaticos
primarios)

e Supone el 6 % de todos los canceres humanos
(el 5° tumor maligno y el 39 tumor digestivo)

e Alta mortalidad
— Causa mas frecuente de muerte en la cirrosis

e Alto coste

e Posiblemente la enfermedad hepatica mas
importante en el momento actual



By Data Type
Liver and Intrahepatic Bile Duct, All Ages, All Races, Both Sexes
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Algunos cambios (menores) en el patron epidemiologico
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Liver: male, all ages

ASR (W) per 100,000
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Mas de la cuarta parte de receptores
de trasplante lo son por CHC

ENFERMEDAD DE BASE DEL RECEPTOR
DEL PRIMER TX* 1984-2016

Otras Eii
. allo
9% Agudo/Subagudo
4,7%

Hepatocarcinoma
28,4%

Colestasica (sin CA)
8,1%

Metabdlica (sin CA)
3,1%

Cirrosis Hepatocel
(sin CA)
52,2% *todas las edades



EVOLUCION DE LA PATOLOGIA DEL RECEPTOR POR FECHA DE
TRASPLANTE 1984-2016
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Epidemiologia

o Caracteristicas epidemiologicas tipicas

— Variacion de incidencia segun las areas geograficas y
flujos migratorios

— Diferencias étnicas

— iMayoritariamente presente en pacientes
cirroticos!.... NO SIEMPRE



Poblaciones y factores de riesgo
para el desarrollo de CHC

o Cirrosis de cualquier e Alcohol
etiologia e Toxinas
— Incidencia anual 3 % — Aflatoxina
e Hepatitis B , e Enfermedades metabdlicas
— En pacientes asiaticos > — Hemocromatosis,
40 anos porfiria cutanea tarda

— En todos los cirroticos
HBsAg positivo

— En los pacientes con
historia familiar de CHC

e Hepatitis C



Factores genéricos de riesgo para el desarrollo

de CHC en la cirrosis

Descenso de plaquetas,
varices esofagicas

GPVH

Probabilidad Acumulada de
Desarrollo de Hepatocarcinoma

Elastografia
TIPS

Cumulaties incidence i
= = = =
L] =

13<LESM=18kPa

meses

1 - Survival

._\11‘
-

1

1

r‘

J“C/"r -

0 ” k) b “ ®

Ty,
|

o
o

Time (months)




Factores clasicos de riesgo de CHC en
portadores del VHB

e Hospedador e Viral
— Edad (> 40 anos) — AgHBe positivo
— Sexo masculino — VHB DNA elevado
— Asiaticos / Africanos — Genotipos By C
— Historia familiar de CHC — Mutacion en el promotor

e Enfermedad basal del core

— Cirrosis * Otros

— Coinfeccion por VHC/VIH ~ — Tabaco, alcohol
— Obesidad, diabetes

— Aflatoxina

— Coinfeccion por VHD (x3)

McClune AC, et al. Clin Liver Dis 2010; 14: 461-76

El-Serag Hepatology 2014



¢Y en los pacientes tratados con Analogos?

Cirrhosis Age Male Diabetes score

Variable Risk score

Cirrhosis
No cirrhosis 0
Cirrhosis with age < 40 yr 10
Cirrhosis with age 2 40 yr 6
Age
Age<40yr 0
Age 40-49 yr 5
Age 50-59 yr 8
Age 50 yr or older 10
Gender
Female sex 0
Male sex 2
Diabetes mellitus
Not diabetic 0
Diabetic 1

Cumulative incidence (%)

M
(=)
1

—y
o
1

—_
o
1

— Low risk, < 8 points
-=-=- |ntermediate risk, 8—13points

-— High risk, = 13 points

Log-rank P< .001

Follow-up (months)



Factores clasicos de riesgo de CHC
en VHC

 Huesped * Viral

— Edad al diagnostico — Genotipo 1b
(especialmente en

— Edad de la infeccion
fases precoces de

— Sexo masculino fibrosis)/Genotipo 3
— No asociacion con la
e Enfermedad cuantia de la viremia
— Cirrosis e Otros
— Coinfeccidn por VHB — Alcohol, tabaco
— Coinfeccién por VIH — Obesidad, diabetes
— Porfiria cutanea tarda — Sobrecarga férrica

controvertido

Fattovich G, et al. Gastroenterology 2004



Factores de riesgo de CHC en VHC.

]
Gel IOtIpO 3: el “nuevo malo”
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Factores de riesgo para el desarrollo de CHC en
pacientes VHC tratados con IFN
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Incidencia de CHC ajustada por factores
de riesgo tras RVS: sin cirrosis

Without cirthoel
QOverall 3
Age
Younger than 65 —
65 years and older —
Race
White — i1
African American —1
Hispanics =
Diabetes
No ——
Yes —1
Alcohol use
No g
Yes —
Drug use
No 3
Yes ——
Previous HCV treatment
No ——
Yes |
FIB-4
<1.45 —
1.45-3.25 — 1
>3.25 i

01 02 04 06 08 10 12 14 186 18 20 22 24 28 28

Waziry R et al. J Hepatol 2017 Incidence rate (per 100 person year)



Incidencia de CHC ajustada por factores
de riesgo tras RVS: con cirrosis

With cirrhosis
Overall
Age
Younger than 65 I
65 years and older 0
Race
White i
African American |

Hispanics i
Diabetes
No |
Yes |
Alcohol use
No i
Yes g
Drug use
No i
Yes
Previous HCV treatment
No i
Yas ]

01 02 04 06 08 10 12 14 16 18 20 22 24 28 28

Incidence rate (per 100 person year)
Waziry R et al. J Hepatol 2017
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Carcinoma hepatocelular y NAFLD: Algunas evidencias y
muchas preguntas por resolver

e Incremento del riesgo de CHC en pacientes con
factores metabolicos de riesgo

e Mecanismos pro-oncogenicos propios

e Incremento de la proporcion de NAFLD en los
pacientes con CHC

e (Diferente perfil de expresion clinica?

e ¢(Todos los pacientes con NAFLD tienen el mismo
perfil de riesgo para el desarrollo de CHC?



CHC y obesidad

Overweight i
Calle ef &l (2003) (M) i
Calle et al (2003) (W) i
Kuriyama et al 52005g wﬂ\) u
Kuriyama et al (2005 )
Batty et al (2005) (M) !H
Oh et al (2005) (M) |
Rapp et al (2005) (M) =
N'Kontchou et al (2006) (M/W) i
Samanic et al (2006) (M) —
Summary estimate

Obesity
Moller et al (1994) (M) i
Moller et al (1994) (W) -

Wolk et al (2001) (
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CHC y obesidad

Prostate (>35) 1.34
Non-Hodgkin’s Lymphoma (>35) 1.49

’E All Cancers (>40) | e o 1,52
g 8) All Other Cancers (>30) | e o 1,68
38 Kidney (>35) | el e 1,70
& o Multiple Myeloma (>35) s je—— 1,71
b Gall Bladder (>30) | s je— 1.76
g E Colon and Rectum (>35) | wew{ jow 1,84
SE)’ Esophagus (>30) fe— —1 01

[2) Stomach (>35) |  s— — 1,94

£ Pancreas (>35) |  s— f— 2,61

Liver (>35) — — 52
0 1 2 3 4 3 6 7

Relative risk of death (95% confidence interval)

Calle EE, & et al, N Engl J Med 2003

El-Serag HB. Gastroenterology 2007



Carcinoma hepatocelular y NAFLD: Algunas evidencias y
muchas preguntas por resolver

e Mecanismos pro-oncogenicos propios



Molecular signaling pathways of NAFLD-related HCC

Insulin Resnstant;e/___‘_> IGF1
HyperinsulQeml P \ Adipose Tissue

)
lnsu"P /7( (_) @. ______ = :

' IR ,_—- _
\ “AMPK
[ MAPK ] SREBP1C é-‘)

Lipid accumulation

TNFR Lipogenesis

Adipogenesis

TNF-a ’ Oxidative stress
“‘j"‘ \_—? JN K

|__9 Proliferation

Antupoptosls 4

Yu et al. Semin Cancer Biol 2013;23:483



Carcinoma hepatocelular y NAFLD: Algunas evidencias y
muchas preguntas por resolver

e Incremento de la proporcion de NAFLD en los pacientes con CHC



Etiologies of HCC in USA

4929 HCC cases

50 -
40 -
14.1%
30 - (9% annual increase)
20 -

O 7 I I I
HCV Alcohol NAFLD HBV

Younossi et al. Hepatology 2015;62:1723



Clinical Gastroenterology and Hepatology 2019;17:748-755

Nonalcoholic Steatohepatitis Is the Fastest Growing Cause of @
Hepatocellular Carcinoma in Liver Transplant Candidates

Zobair Younossi,"* Maria Stepanova,® Janus P. Ong,' Ira M. Jacobson,”

Elisabetta Bugianesi,” Ajay Duseja,” Yuichiro Eguchi,** Vincent W. Wong, %%

Francesco Negro,'' Yusuf Yilmaz,’" Manuel Romero-Gomez,”* Jacob George, ™

Aijaz Ahmed, " Robert Wong, %% Issah Younossi,® Mariam Ziayee,® and Arian Afendy,® on
Behalf of the Global Nonalcoholic Steatohepatitis Council

Check for
updates

Prevalencia de la etiologia de enfermedad hepatica en pacientes
con hepatocarcinoma

65 —

Prevalence of etiology in HCC, %

0 | I

2002 2004 2006 2008 2010 2012 2014 2016
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Zobair Younossi,"* Maria Stepanova,® Janus P. Ong,' Ira M. Jacobson,”
Elisabetta Bugianesi,” Ajay Duseja,” Yuichiro Eguchi,** Vincent W. Wong, %%

Clinical Gastroenterology and Hepatology 2019;17:748-755

Nonalcoholic Steatohepatitis Is the Fastest Growing Cause of @
Hepatocellular Carcinoma in Liver Transplant Candidates ko

Francesco Negro,'' Yusuf Yilmaz,’" Manuel Romero-Gomez,”* Jacob George, ™
Aijaz Ahmed, " Robert Wong, %% Issah Younossi,® Mariam Ziayee,® and Arian Afendy,® on

Behalf of the Global Nonalcoholic Steatohepatitis Council

Crecimiento relativo de CHC como indicacion de trasplante en las
diferentes causas de enfermedad hepatica

M

Nonalcoholic steatohepatitis and
hepatocellular carcinoma: crying wolf or

ve

HCC prevalence relat
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Carcinoma hepatocelular y NAFLD: Algunas evidencias y
muchas preguntas por resolver

e Incremento de la proporcion de NAFLD en los pacientes con CHC:
¢Siempre sobre cirrosis?



Incremento de la proporcion de pacientes con
NAFLD y mayor presencia de diagnostico en
pacientes sin cirrosis (cohorte de pacientes

resecados)

(A) . . . e Etiology
100% — 2.6% 74% 7.2% 19.5% B NAFLD
| Alcoholic liver
disease 100

o [J Chronic hepatitis C -
= goo, [J Chronic hepatitits B ¢~ 90
8 [J other £ gp
b c
3 =
g g 70+ 63
B 60%— b 60 - ' P for trend < .001
% Pfor trend = .004 2 50
= w
8 40% £ 401
I Q 28

32.3% S 307

18% 20.6% 27.7%, =1
o 20 16
20% =
g 10 -
0 T T T
23% 19.1%
0o 15.7%] | 21.1% 5-year period NAFLD Chronic  Alcoholic liver  Chronic
i T 1 - . o
1995 — 1999 2005 — 2009 hepatitis B disease hepatitits C
1999 — 2004 2010 - 2014
N =239 N =68 N =83 N=133

*P < .05 (vs. 1995 — 1999)

Pais et al APT 2017



Non-cirrhotic HCC in the VA cohort

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

N=1500 (8% NAFLD and 3% idiopathic); cirrhosis by histology, clinical, APRI

NAFLD HCV HBV Alcoholic Idiopathic

@ Cirrhosis ™ No cirrhosis

Mittal et al. Clin Gastroenterol Hepatol 2016;14:124



HCV

HBV : : :
ey > Liver Cirrhosis > HCC
ALD

NAFLD ) HCC

¢, Por que tantos pacientes con hepatocarcinoma sin
CIrrosis?

« Selection bias: Some cirrhotic patients classified as
cryptogenic cirrhosis

* Molecular pathways of NASH conducive to HCC
development



Carcinoma hepatocelular y NAFLD: Algunas evidencias y
muchas preguntas por resolver

o ¢(Diferente perfil de expresion clinica?



Diferente presentacion de CHC en NAFLD frente
a VHC

HCC on NAFLD HCC on HCV

Variable (n = 145) (n=611) P
A nr*]nlih't of initial tumaor_detection
‘ Surveillance (n and percent of patients) 69 (47.6%) 387 (63.3%) 0.001
Case findings (n and percent of patients) 56 (38.6%) 160 (24.6%) 0.001
Sympfomatic (n and percent of pafients) 20 (13.8%) 45 (7.4%) 0.056
Not specified 0 29 (4.7%)
Tumor characteristics at observation in the study center
Size of largest tumor (cm; mean and SD) 4.1 (2.6) 3.3 (2.9 0.003
Number of nodules (mean and SD) 1.8 (1.6) 1.6 (1.5) 0.080
Milan In (n and percentage of patients) 80 (65.2%) 418 (68.4%) 0.005
Milan Out (n and percenfage of patients) 65 (44.8%) 193 (31.6%) 0.005
Barcelona Clinic Liver Cancer
Stage O 0 68 (11.1%) <0.0001
Stage A 62 (42.8%) 256 (42.9%) 0.925
Stage B 28 (19.3%) 89 (14.6%) 0.201
Stage C 48 (33.1%) 146 (23.9%) 0.033
Stage D 3 (2.1%) 30 (4.9%) 0.174
‘ Infiltrative (n and percent of pafienfs)* 21 (19.4%) 21 (4.0%) <0.0001
Extrahepatic metastasis (n and percent of patients)* 13 (9.3%) 106 (17.2%) 0.020
Macrovascular infiltration (n and percent of patients)* 25 (17.5% 87 (14.7% 0.436
Alpha-fetoprotein (ng/dL; median and range) 7.13 (1.6-83110.2) 20.4 (1-267912) 0.001

Piscaglia et al Hepatology 2016



HCC on NAFLD  HCC on HCV

Variable (n = 14b) (n=611) P
- Treatment
La presencia de NAFLD Liver fransplantafion 1(0.7%) 10 (1.6%) 0.700
Hp Surgical resection 28 (19.3%) 65 (10.6%) 0.002
CondICIOna Ias PEI 2 (1.4%) 57 (9.3 %) 0.002
1l 1 Thermal ablation® 35 (24.1%) 169 (27.6%) 0.9156
deC|S|0neS de tratamlento TACE' 37 (25.5%) 182 (29.8%) 0.606
Sorafenib 4 (2.8%) 53 (8.7%) 0.028
» BSC or frials* 38 (26.2%) 75 (12.3%)  <0.0001
Sin embargo, a
igualdad de extension i
el pronostico es
similar
Rates From Enrollment Subgrouped by Cause
NAFLD Gruppo HCV
(145 patients) (611 patients)
Cause of Death 1+ 2-; 3-year 1 2+ 3-year

El perfil de causas de
muerte es diferente

- HOC
Liver failure

Gastroinfesfinal bleading
Liver transplanfafion
Cardiovascular events
Others

Piscaglia et al Hepatology 2016

10.7%; 17.1%; 25.7%

4.0%; 9.6% 9.6%
0.0%; 0.0%; 0.0%
1.4%; 1.4%; 1.4%
0.8%; 4.0%; 4.0%

7.9%; 11.6%; 11.6%

10.3%; 16.0%; 22.0%

3.4%; 6.5%; 9.2%
1.0%; 1.2%; 1.2%
0.4%; 1.1%; 2.0%
0.0%; 1.0%; 1.0%
3.0%; 3.9%; 5.5%

0.772
0.481
0.258
0.900
0.008
0.003



Carcinoma hepatocelular y NAFLD: Algunas evidencias y
muchas preguntas por resolver

e ¢Todos los pacientes con NAFLD tienen el mismo perfil de riesgo para el
desarrollo de CHC?



CHC y EHNA

The Incidence and Risk Factors of Hepatocellular
Carcinoma in Patients with
Nonalcoholic Steatohepatitis

Mustafa S. Ascha,' Tbrahim A. Hanouneh,” Rocio Lopez’ Tarek Abu-Rajab Tamimi,'
Ariel F. Feldstein,! and Nizar N. Zein'

“ 4 —— HCV
- = NASH
J p=0.099
o Table 2. Factors Associated with HCC in the NASH Group
| (n = 195): Univariate Analysis
O © Hazard Ratio
% S | Characteristic {95% Confidence Interval) P Value
% 1 L Age at time of cirhosis diagnosis 1.07 (1.02-1.1) 0.012
c < | Male sex 2.08 (0.94-4.6) 0.071
-.g - Non-Caucasian 0.92 (0.12-6.8) 0.93
I BMI 0.94 (0.89-0.99) 0.025
n"O: ” Ever smoked 0.87 (0.39-1.9) 0.73
S LAny alcohol consumption 3.6 (1.5-83) 0,003
Diabetes mellitus 1.00 (0.40-2.5) 0.99
o
= T T T

00 25 50 7.5 100 125 150 175 200
Years since cirrhosis diagnosis

Ascha MS, et al. Hepatology 2010



Factors associated with NAFLD-related HCC

EUROPE NAFLD-HCC NAFLD P

N 100 275

PNPLA3 rs738409 G allele 51% 33% <0.0001
Age (years) 70 51 <0.0001
Male 82% 59% <0.0001
BMI (kg/m?) 32.0 34.4 0.0003
Diabetes 68% 43% <0.0001
Cirrhosis 67% 9% <0.0001

sapan | Adusted iR | p__

Age 260 4.3
AST 240 IU/L 8.2
Platelet <150 7.2
Diabetes 3.2

0.017
<0.001
0.001

0.035

o
I

Log-rank test P<0.001

With diabetes ‘

Without diabetes

w -
I |

Cumulative rate of
N
1

hepatocellular carcinoma (%)

o
)
IS
® -
~

Time (years)

Liu et al. ) Hepatol 2014;61:75
Kawamura et al. Am J Gastro 2012;107:253



¢Es igual el riesgo en todo el espectro

de NAFLD?

— Group1 : Age > 55, elevated ALT
---- Group2 : Age > 55, not elevated ALT
—— Group3 : Age < 55, elevated ALT
------- Group4 : Age < 55, not elevated ALT

—_
A
|

—_
N
1

N
o
|

P <.0001

Cumulative HCC incidence (%o )
[0))

4 .

2 L e e e

P N o o ——

0 2 4 6 8 10

Number at risk Follow-up (years)
Group1 1632 1482 1245 1013 791 526
Group2 6362 5172 4066 3059 2194 1431
Group3 2324 2107 1790 1506 1186 782
Group4 7762 6379 5074 3907 2848 1902

Lee TY et al International Journal of Cancer 2018



The next step:

Clinical dilemma HCC prediction
Score

Training cohart with
longitudinal follow-up

Strategy 1

HCC surveillance for NASH-related
cirrhosis [

Identification of independent factors

Implications: Prepare to miss >30% of associated with HCC
NASH-related HCC {

Multivariable analysis to assign weighting to
individual risk factors

Strategy 2 {
HCC surveillance for all NAFLD
patients O form & risk soore.
Implications: Are you prepared to {

screen 20-40% of your population?

Walidation cohort with longitudinal follow-up to test
the accuracy of the risk score

Large sample size needed + International collaboration = Change practice

Wong VW & Janssen HL. J Hepatol 2015;63:722
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Diabetes: Tratamiento

Metformin and risk of hepatocellular cancer

Study name
Odds
ratio
Nkontchou ef al (2012) 0.190
Chen etal (2012) 0.790
Ruiter ef al (2012) 0.670
Hassan ef al (2010) 0.300

Donadon et al (2010) 0.230

Kawaguchi ef al (2009) 0.580
Oliveria et al (2008) 0.730
RECORD (2008) 2.973

0.502

Lower Upper

limit

limit

0.043 0.844
0.751 0.8
0.526 0.853
0.150 0.600
0.141 0.374
0.150 2.236
0.341 1.564
0.160 55.264
0.344 0.734

01

Odds ratio and 95% Cl

0.2 05 1 2 5 10
Favors Favors no

metformin metformin

Thiazolidinediones and risk of hepatocellular cancer

Sulfonylureas and risk of hepatocellular cancer

Study name Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit

Nkontchou ef al (2012) 2.660 0.916 7.725 i

Chang et al (2012) 1.050 0.932 1.183

Ruiter ef al (2012) 1.490 1.167 1.902

Hassan ef al (2010) 7.100 2.941 17.140
Donadon et al (2010) 1670 1171 2.383
Kawaguchi et al (2009) 1.756 0987 3.122
Oliveria et al (2008) 1.170 0589 2.2886
RECORD (2008) 0.334 0.035 3.214

1.616 1.165 2.242 q-

0102 051 2 5 10

Favors Favors no
sulfonylureas  sulfonylureas

Insulin and risk of HCC

Study name
Odds
ratio
Chen et al (2012) 0.760

Hassan ef al (2010) 0.226
Kawaguchi ef al (2009) 0.181
Oliveria ef al (2007) 0.840

0.538

Lower
limit
0.712
0.085
0.020
0.349
0.283

Upper
limit
0.812
0.605
1.641
2.023
1.021

Odds ratio and 95% CI

I
0102 051 2 5 10

Favors Favors no
TZDs TZDs

Singh et al, Am ] Gastroenterol 2013

Study name Statistics for each study  Odds ratic and 95% CI
Odds Lower Upper
ratio  limit  limit
Nkontchou etal (2012) 3.512 1.415 8.719 i
Chen ef al (2012) 4.370 4.165 4.585

Hassan ef al (2010) 1.900 0.792 4.556
Kawaguchi ef a/ (2009) 2.870 1.248 6.599
Donadon ef al (2010) 1.476 1.022 2132
Oliveria et al (2008) 1.190 0537 2.636
Yu et al (1991) 18.500 2.197 155.784
2.606 1.461 4.649 *

0102 051 2 5 10

Favors insulin Favors no insulin
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Dislipemia: Tratamiento

14  Statin use
= Monuser
12+ 1 year
104 = 2 years
= 3 years
g4 =4 years

Log-rank P < .001

Cumulative Event
Rate (%)

6 .

4

9

1 1 1 1
0 2 4 6 8
Time (years)

Mo. at risk
Monuser 225841 219,796 212,017 202,245 190,349
1year 8714 8,693 8,628 8,461 8,154
2 years 3,027 3,925 3,000 3,852 3,733
3 years 1,89 1,891 1,89 1,876 1,837
=4 vyears 2,498 2,498 2,498 2,498 2,465

Tsan et al, ) Clin Oncology 2013

10

176,126
7,603
3,524
1,770
2,392

12

161,659
7,120
3,259
1,656
2,272

Statin and risk of hepatocellular carcinoma - adjusted OR

Study name Odd ration and 95% CI
Odds Lower Upper
ratioc  limit  limit
Chiu 2011 0620 0419 0918 -l
Tsan 2012 0.470 02361 0.612 -
El-Serag 2008 0.740 0638 0858 |
Marelli 2011 0870 0800 1.281 —H|-
Khurana 2005 0520 0410 0.680 ]
Friis 2005 1180 0460 2,928 -
Friedman - males - 2008 0480 0339 0.708 ——
Friedman - famales - 2008 0400 0212 0.756 ——
Matsushita - 2040 0580 0180 1.889 =
CTT 2012 1.081 0BBY 1,708 | ol
Sato - 2006 0.630 0112 3549 o
0.630 0523 0780 &>

01 02 05 1 2 5 10
Favors statins - Fayeors no stating

Singh et al, Gastroenterology 2013



Dieta

In(HR), 95% CI

0.5+

HCC cases (%) Controls (%) OR= (95% CI)
n=518 n=772
Mediterranean diet score®
0-3 198 (38.8) 223(29.0) 1.00=
4 113 (22.2) 166 (21.6) 0.66 (0.41-1.04)
=5 199 (39.0) 79 (49.3) 0.51 (0.34-0.75)

¥? for trend = 11.2; p <0.001
1 point increment

0.86 (0.77-0.95)

Turati et al, ) Hepatol 2013

1 -
-1.54 ‘e

'2- ‘ﬁ’ L L]

40 50 60 70 8 80 100
Total fish, g/day

0 10 20 30

Fedirko et al,Ann Oncology 2013

Figure 4 | Forest plot of fish
consumption and HCC risk.

Author Year RR (95% CI) Weight
Srivatanakul 1991 — e 0.50 (0.22,1.12) 3.35
Fernandez 1999 = = 1.00 (0.73, 1.26) 22.61
Yu 2002 0.70 (0.25, 1.96) 2.04
Kurozawa 2004 — s 0.68 (0.32, 1.44) 3.83
Talamini 2006 —_—— 1.12 (0.52, 2.41) 3.70
Kanazir 2010 - 0.20 (0.11, 0.79) 2.29
Daniel 2011 B 0.86 (0.65, 1.13) 28.34
Wang 2011 — 0.72 (0.48,1.07) 13.87
Sawada 2012 — 0.64 (0.41,1.01) 10.43
Fedirko 2013 0.59 (0.37, 0.95) 9.53
Overall (I-squared = 18.6%, 0.78 (0.67, 0.90) 100.00
P=0.272)
I 1 T 1

0.1

0.3

-

Luo et al,Aliment Pharmacol Ther 2014



Dieta

Author Year

Srivatanakul 1991 —_—
Tavani 2000 i
Yu 2002 -
Huang 2003 - o

Kurozawa 2004 —

Talamini 2006
Kanazir 2010 -
Freedman 2010
Fedirko 2013 —
Overall (I-squared = 61.1%, P = 0.008)<

NOTE: Weights are from random
effects analysis

T

RR (95% CI) Weight

0.40 (0.19,0.85) 7.45
0.80 (0.59,1.08) 15.77
1.19 (0.53, 2.66) 6.79
0.92 (0.69, 1.23) 16.09
1.15(0.69, 1.93) 11.13

Figure 2 | Forest plot of red
meat consumption and HCC

T T

0.1 0.3

—_
[Fs

Figure 3 | Forest plot of white
meat consumption and HCC
risk.

Luo et al,Aliment Pharmacol Ther 2014

risk.
2.07 (0.88, 4.84) 6.21
1.34 (0.89,2.01) 13.44
1.74 (1.16,2.61) 13.45
1.25 (0.68,2.28) 9.59
1.10 (0.85, 1.42) 100.00
T
8
Author Year RR (95% CI) Weight
Yu 2002 - 0.86 (0.35,2.13) 3.31
Huang 2003 —— 0.73 (0.47,1.14) 13.81
Kurozawa 2004 —.—— 0.75 (0.45,1.26) 10.07
Talamini 2006 —_— 0.44 (0.20, 0.96) 4.47

Kanazir 2010 — 0.40 (0.12, 1.33) 1.89
Freedman 2010 —-— 0.52 (0.36, 0.76) 18.76
Daniel 2011 .1 0.75 (0.57, 0.99) 3557

<>

Fedirko 2013 = 0.86 (0.54,1.38) 1213

Overall (I-squared = 0.0%, 0.69 (0.58, 0.81) 100.00
P =0.566)

T I

0.1 0.3 1 3 8



Dieta

Author Year RR (95% CI) % weight
Case-control
P Srivatanakul 1991 - 0.20 (0.04, 1.00)  1.60
Negri E 1991 - 0.30(0.21,0.42)  7.32
H Kuper 2000 —— 1.21(0.80,1.83)  6.84
Yu 2002 ——+— 1.35(0.55, 3.31) 3.68
Huang YS 2003 —— 1.24 (0.80, 1.93) 6.61
Talamini 2006 — 0.72(0.31, 1.66)  4.00
M Kanazir 2010 . 0.94 (085, 1.35  7.21
C Bosetti 2012 —— 0.72 (0.47,1.11)  6.69
Subtatal (l-squared = 83.6%. P =.000) <= 0.76 (0.48, 1.20)  43.95
Cohort
Chen CJ 1993 —_—— 0.22 (0.08, 0.52) 3.10
Yu MW 1995 —a— 0.36 (0.17,0.77)  4.44
Sauvaget C 2003 B 0.75(0.60,0.94)  g.10
Kurozawa 2004 0.90 (0.56, 1.45) 6.35
TM Pham 2006 —a— 0.35(0.19,0.66)  s5.18
Yun 2008 1.07 (0.92, 1.25) 8.50
N Kurahashi 2009 —— 0.61 (0.36, 1.03) 5.97
SM George 2009 - 0.71 (0.51, 0.99) 7.43
W Zhang 2013 -+ 0.73 (0.49, 1.08) 6.99
Subtotal (squared = 75.0%. P = .000) <> 0.66 (0.51,0.86) 56,05
Overall (l-squared = 79.1%. P = .000) <> 0.70 (0.56,0.87) 100.00
NOTE: Weights are from random effects analysis
1 1 |
Kbl A 1 2

Yang et al, Gastroenterology 2014

Author Year RR (95% CI) % weight
Case-control :
Negri E 1991 —a— 0.60 (0.40,0.90)  8.40
H Kuper 2000 —— 1.00 {0.71, 1.41) 10.03
Yu 2002 - 0.73 (0.37, 1.45) 4.06
Huang YS 2003 . BE— 1.21(0.74,1.98 661
Talamini 2006 - : 0.48 (0.22, 1.05) 329
M Kanazir 2010 - 0.69 (0.54,0.88)  13.23
Subtotal (I-squared = 45.2%, P =.104) =<_H 0.77 (0.61, 0.98) 45.62
Cohort E
SauvagetC 2003 —- 0.96 (0.78, 1.19) 14.42
Kurozawa 2004 —r— 1.14 (0.75, 1.73) 8.18
N Kurahashi 2009 - 1.45 (0.85, 2.48) 5.89
SM George 2009 —a— 0.91 (0.65, 1.27) 10.39
Li wa 2010 — 1.26 (0.76, 2.10) 6.26
W Zhang 2013 —— 1.13 (0.78, 1.64) 9.25
Subtotal {l-squared = 0.0%, P = 612) 'F.:} 1.04 (0.91, 1.20) 54.38
Overall (I-squared = 46.8%,. P = .037) <P 0.93 (0.80, 1.08) 100,00
NOTE: Weights are from random effects analysis i
T I I
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