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Prognosis of Patients with Single Hepatocellular Carcinoma Meeting
Milan Criteria, UCSF Criteria or Shanghai Criteria After Liver

Transplantation: A Retrospective Study Based on SEER Database
YU Bin',DING You-ming', LIAO Xiao-feng’?, WANG Bin',CHEN Xiao-yan'

(1. Renmin Hospital of Wuhan University, Wuhan 430060,China;2. Xiangyang Central Hospital,Xiangyang
441021, China)

Abstract: [ Purpose ] To compare the survival of patients with single hepatocellular carcinoma(HCC) meeting Milan
criteria, UCSF criteria or Shanghai criteria after liver transplantation (LT).[Methods] A total of 1766 patients with
single HCC who underwent LT from 2004 to 2012 were collected from Surveillance, Epidemiology,and End Re-
sults(SEER) database,including 1686 patients meeting Milan criteria(tumor size <5.0cm,Milan group),55 patients
meeting UCSF criteria (tumor size 5.1~6.5cm, UCSF group) and 25 patients meeting Shanghai criteria (tumor size
6.6~9.0cm, Shanghai group). Overall survival (OS) and liver cancer-specific survival (LCSS) were compared among
the three groups. COX proportional hazard model was used to evaluate the predictors of OS and LCSS. [Results ]
The 1-,3-,5-year OS and LCSS of the Milan group were 93.1%,82.1%,75.3% and 96.9%,90.1% ,86.4% ;those of
the UCSF group were 92.5% ,76.3% ,71.7% and 96.3% ,87.7% ,82.5% ;and those of the Shanghai group were
91.8%,69.8% ,64.8% and 95.7% ,85.9% ,79.8%. No significant difference was observed among the three groups in
terms of OS and LCSS (all P>0.05). Univariate and multivariate Cox proportional hazards regression model showed
that patients’ age,tumor differentiation and microvascular invasion were independent predictors of OS or LCSS(all
P<0.05). [Conclusion] Shanghai criteria of LT for patients with single HCC(single tumor <9.0cm) can bring more
patients with single HCC to benefit from liver transplantation without affecting the overall survival rate.And it
would be adaptable to western patients with single HCC for LT.
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Table 1 Follow-up data of the patients
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Sy 7 B A B G B B T 9 T Variables

Milan group UCSF group Shanghai group
N=1686(%) N=55(%) N=25(%)

Mo At b i 12 fHEA 3

Status
. Alive
1 ﬁ * ﬁl— 5 ﬁ i% Dead

Causes of death

Liver cancer-related cause

1.1 fRBIER
A5 W 4 55 [ [ ST g
W5 Ir SEER £k 2 2002~2014
AF (] 42 52 B RS IR T 1) 1766 14l
Ji P I A i 98 A8 3 A I R e
PR UTRR, A ABRIE . D&
2010 Wt A A4 41 (WHO) TH

Nephrosis
Accidents

Septicemia

Others

Median follow-up(months)

Other causes of death
Infectious/parasitic diseases

Diseases of heart

Lung and bronchus

51.0(20.0~87.0)  63.0(18.0~103.0) 50.0(19.5~93.0)

1233(73.1) 34(61.8) 14(56.0)
453(26.9) 21(38.2) 11(44.0)
216(47.7) 10(47.6) 6(54.5)
237(52.3) 11(52.4) 5(45.5)
111(24.5) 5(23.8) 2(18.2)

18(4.0) 14.8) 2(18.2)
13(2.9) 0(0.0) 0(0.0)
11(2.4) 0(0.0) 0(0.0)
10(2.2) 0(0.0) 0(0.0)
9(2.0) 0(0.0) 0(0.0)
65(14.3) 5(23.8) 109.1)
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Figure 1 Therapy utilization of the patients with single HCC

stratified by tumor size

SEER %¥5 B 2002~2014 4[] B 49] . % Jif

T BRI IT R BRI O, AL HE R I AR T
(local tumor destruction) . F= R Y] B (surgical resec-
tion) S IF S48 (liver transplantation) (Figure 1), 4554
R 2L A LR T IE RA T (45.7%) 0 F RS ARG
I7 5 FE R 26.2%; 1 UCSF 44 I 0 L F AR YIBR A
I (63.9%F1 73.9% ) Jy =, 1 32 I B AR IR I7 19 2 2 0
Iy AL 5 8.5%F1 4.6% (P<0.05) , UCSF Fr A X} T
KL BRER R LI 10.8% (649/6025) , ifi L& H.
R AE X T oK 2= AR 4 R b3k 20.0%(1197/6025)

22 ZHBERKFRESHHIEER
ARWFFEILGA 1766 0@ IR AL & ook

2221 1686 19 (95.5% ) ,UCSF 4 55 1 (3.1% ) , & H.
425 61 (1.4%) ., TEBFT AR PR R o
G Mo AR B G & A SR AR B UCSE 41 K |k
WA SR LAMILH TR EEZES (P3#>0.05)
(Table 2),
23 ZHEBEEWNTWREER

20 e AR ARy I QR A (ST E
K224 51.0 4 A (20.0~87.0) ,UCSF 4 63.0 4
H (18.0~103.0), F#E4H 50.0 4~ H (19.5~93.0) , K%
2 1686 Bl # AR J5 1.3 F1 5 4F 0S 43514 93.1% .
82.1% Ml 75.3% , 1fi 1.3 F1 5 4F LCSS W 43 %1 A
96.9% .90.1%F1 86.4% ., UCSF 41 55 fil & RJ5 1.3
F1S 4 0S 4351k 92.5% .76.3%F1 71.7% , 1 1.3 Al
5 4% LCSS 43514 96.3% .87.7%F1 82.5% ., I g
25 BIEBRE ARG 1.3 F1 5 4F OS 4398 91.8% .69.8%
1 64.8% , T 1.3 F1 5 4F LCSS W 435k 95.7% |
85.9% 11 79.8% . Kaplan—Meier " 7773 #4725 UCSF
W N b 5 oK 224 Z 6] OS (Figure 2) M LCSS

4’ ® ’@ 2018 jf‘ % 27 )& % 8 #M  China Cancer,2018,Vol.27,No.8

Table 2 The clinicopathological characteristics of the

patients

e, e U s Sl
Age (years) P=0.682 P=0.704
<65 1438(85.3)  48(87.3) 22(88.0)
=65 248(14.7) 7(12.7) 3(12.0)
Sex P=0.485 P=0.160
Female 1280(75.9)  44(80.0) 22(88.0)
Male 406(24.1)  11(20.0) 3(12.0)
Race P=0.106 P=0.312
White 1346(79.8)  38(69.1) 17(68.0)
Asian 191(11.4)  11(20.0) 5(20.0)
Other/unknown 149(8.8) 6(10.9) 3(12.0)
Grade P=0.050 P=0.384
[~1 1055(62.6)  26(47.3) 19(76.0)
I~V 119(7.0) 7(12.7) 1(4.0)
Unknown 512(30.4)  22(40.0) 5(20.0)
MVI P=0.571 P=0.193
No 1491(88.4)  50(90.9) 20(80.0)
Yes 195(11.6) 509.1) 5(20.0)
AFP P=0.466 P=0.718
Negative 495(29.4)  12(21.8) 9(36.0)
Positive 686(40.6)  24(43.7) 10(40.0)
Unknown 505(30.0)  19(34.5) 6(24.0)

Note : AFP;alpha fetoprotein; MVI:microvascular invasion; P:compared

with Milan group.

(Figure 3) 2 S ¥ LG43 L (P ¥>0.05).
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Figure 2 Comparison of overall survival (OS) between
the patients in Milan group and UCSF group or
Shanghai group
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Figure 3 Comparison of liver cancer specific survival
(LCSS) between the patients in Milan group and
UCSF group or Shanghai group
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Table 3 COX proportional hazards regression model analysis of OS

Variables

Univariate analysis Multivariate analysis

HR(95%CI) P HR(95%CI) P

Age(=65 vs <65) 1.557(1.241~1.955) <0.001 1.598(1.270~2.010) <0.001
Sex(Female vs Male) 1.139(0.927~1.400)  0.216 1.091(0.885~1.345)  0.413
Race(Asian vs White) 0.848(0.636~1.131)  0.263 0.768(0.572~1.032)  0.080
Grade(Il~IV vs 1~1) 1.565(1.172~2.090)  0.002 1.585(1.177~2.133)  0.002
MVI(Yes vs No) 1.242(0.964~1.600)  0.094 1.199(0.927~1.551)  0.168
AFP(Positive vs Negative) 1.134(0.900~1.429)  0.286 1.089(0.861~1.378)  0.477
Criteria(UCSF vs Milan) 1.313(0.847~2.034)  0.223 1.313(0.845~2.040)  0.227

(Shanghai vs Milan) 1.557(0.856~2.832)  0.147 1.649(0.903~3.011)  0.104

Note : AFP:alpha fetoprotein; MVI: microvascular invasion ; HR :hazard ratio ; Cl: confidence interval ;

OS:overall survival.

Table 4 COX proportional hazards regression model analysis of LCSS

Variables

Univariate analysis Multivariate analysis

HR(95%CI) P HR(95%CI) P

Age(=65 vs <65) 1.718(1.250~2.361)  0.001 1.699(1.232~2.343)  0.001
Sex(Female vs Male) 1.152(0.856~1.551)  0.349 1.124(0.832~1.520)  0.446
Race(Asian vs White) 1.025(0.701~1.500)  0.898 0.838(0.566~1.240)  0.377
Grade(l~IV vs 1 ~1) 2.472(1.709~3.576) <0.001 2.324(1.586~3.405) <0.001
MVI(Yes vs No) 1.748(1.259-2.427)  0.001 1.636(1.170~2.288)  0.004
AFP(Positive vs Negative) 1.190(0.858~1.651)  0.297 1.108(0.794~1.547)  0.546
Criteria(UCSF vs Milan) 1.341(0.711~2.528)  0.365 1.319(0.696~2.500)  0.396

(Shanghai vs Milan) 1.795(0.797~4.040)  0.158 1.907(0.842~4.318)  0.121

Note : AFP :alpha fetoprotein; MVI: microvascular invasion ; HR : hazard ratio; Cl: confidence interval ;

LCSS: liver cancer specific survival.
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