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P=0.0018), MBHBELAROS cmW & HFBEZRIEFERKEET B LB AEBRAZL L F(HR=0.46, 95%
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Evaluation of radiofrequency ablation combined with sorafenib in the
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Abstract: Objective To investigate the prognostic benefits of sorafenib following radiofrequency ablation (RFA) in pa-
tients with recurrent hepatocellular carcinoma (RHCC) and microvascular invasion (MVI) after initial resection. Methods A
retrospective analysis was conducted on 173 RHCC patients with MVI who underwent initial hepatectomy between January
2011 and December 2017. All patients met the Milan criteria and had pathologically confirmed MVI after the first hepatec-
tomy. Based on physician recommendations and patient preference, they were divided into two groups: the RFA group and
the RFA combined with sorafenib group (RFA-S group). Patients in the RFA—S group started oral sorafenib (400 mg bid)
one month after RFA and continued until disease progression or intolerable toxicity, with a maximum treatment duration of
2 years. Overall survival (OS) and tumor—free survival were compared between the two groups. Subgroup survival analysis
was performed, and risk factors were assessed using Cox multivariate analysis. Results There was no significant difference

between RFA and RFA-S groups at baseline (P>0.05). The 5—year overall survival rate and tumor—free survival rate were
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respectively 46.2% and 28.6% in RFA-S group, significantly higher than those in the RFA group (23.3% and 11.0%) (P=

0.004 8, P=0.001 8). Patients with an ablation safety margin <0.5 cm showed more significant DFS benefits from combined
therapy with sorafenib (HR=0.46, 95% CI: 0.27-0.78, P=0.004 1). Multivariate analysis showed that multiple tumors, recur-

rence interval <2 years, and RFA monotherapy were independent risk factors for poor prognosis. Conclusions RFA com-

bined with sorafenib is more effective than RFA alone for RHCC patients with MVI, and can improve the survival outcome

of such recurrent patients.
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41 e 5 (hepatocellular carcinoma, HCC) J& 4=
BRSO DL MR o I RE AR DB T 5 =
KRIFEFEM, BARAFARE R HCC W E IR =k,
EAFIBR ARG B KT BOF A BAR S A R R m
ik 60%~80%" , £ 30%~50% 1) & & A I B 12 1K1y
R K P40 i 9% (recurrent hepatocellular carci-
noma, RHCC)™' o KA F U U B R i 4 75
RHCC W B 3R 97 ik BIF 8 bl (5 B T AR5 RS
B NS BUE R TIRIGTT S BT REAS R 45
JE P AL 10.4%~31.0% 1 B & &A% KT
A, B BRI Rl (radiofrequency ablation, RFA)
AN B L RHCC ) — 23R P ik 8, (AR
J5 B R AT 50%° o 5y Ah il 4 4R AL (micro-
vascular invasion, MVI) & HCC #IGTEIRIT I 2 &
A e e R R, LA HCC 43 9 MV RHCC
SRR MR A W AT R B ARG IR R
F 5K 9 MV A () RHCC (83, i 5 T & 7 Al
IRIT 7 SR UABEAR RFA RS 5 R KUK

RPLAEJE 52— 1 e 22 B 50, vl e B
e 00 4] 22 G TR /9 A R VA g L 2 1A T 2 2 TR 1140 3%
PE R FEHU R 4 A BUORIS FE AT R R
TEWFFE EUESE RFA G R AR JE R y7 HCC YA &L
P RIS 5 4T X MV FH M RHCC 8% 197 4L
W R B o T R AR s S R A K A A Y
FEHRZ X MVI B RHCC 845 52 K i A 3
H & FA IR T R B v AR A A7 A8 FU Y
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FEICABEAERE 5 (6) IR IRFERIAN 4. A 173
i /83, Horh RFA BB R $r R Je 41 (RFA-S) 78 4],
FLali RFA 4195 141
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YR T i DA 5 Ak A DX, LR T il 2%
JERIEA 2005 em (WL AR . AR B8 e sk
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DX B AEAE SR AL, W A 78 RFA L% 50 41
il (GBI R B o ZBAES B A& 104 LU
T A IR B BRI A T

RFA-S 41 i A7 & e IR R PR Je mr 3442 %2
T RFAJRIT o FFE VN AT — &M B A R
e 1 K MR ELAE>S em; W1 & MR BCLC 090 H B
9 RINE K (B R BIRREH<24F) ; £2 & RHCC; &
KR B AE>3 em. RPLAEE T RFA ARG 14 H HF
TRUGZY , WIHA N 400 mg bid , NS HiAb 4 514
7, B B U R U AT A7 #E M (RO i 2
A ) FEARIEAS RS0 I B 5 £
1.3 FEif

Bl AR ERT 2 A3 AR 1 IR, Z 5
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B 4~6 1> A BT 1O BRI BEDTEI2EAT B IR EE H (al-
pha—fetoprotein, AFP) | JFFZ e dar il A i i 75 1k 5
B CT/MRIKS A o FRUR S & A4 I N 52 % AU A1
Bk WNE KRS RAE,
R FAR>10 mm, I 78 3h 52 48 5% v 52 IR i
HCC 1M 48 5% 2 (2l bk 01 48 5, 1) Bk 99 5 42 38 1 g
) s I ERE T, #7>10 mm H A F B HLRY 1ff 45455
KA ZEHE K >10 mm , AR AW 5 % HCC iFAH
52 5 SR BURT R IF AN S | 5 B AR 44 R
ZABIEE5 IR A g AFP ZKSF-THE B0 2
BE VT2 2023 4F 9 H 30 H , HURR 55 R 05 ik 4l
i A S5 B A T BE , LABA DR SR 2 M D0 1 A 2851k o
14 ZITFESH

K MGy i ge it A (V4.0) AT 85 50 B, 1% 2
AR 22 TE SRR 0T L A5 I A A B DL E
BbRifE 227 () R , AR50 B LA b (7 450r
VU 435 BB HE (inter quartile range, 1QR) 7R ;4338
At LA (A 53 E, %) 3R o LR FEARCR T e K 3
(IER A 1 #2278 5 ) Mann—Whitney U £ 55 (3F
IR AT RS AE ) SR OTR S (72878 /) . R
1753 B 2K FH Kaplan—Meier 3 22 il il % , . F Log—
rank K5 50 U2 0] 22 5 . BUR R SR BRI R
K Z HI 3R Cox L AU B AE AR , BRDR 3R 43 A v P<
0.05 AL A 22 B A, I 38 2o 3 28 [l U1 s 32
ST TS 2R . RN TS 00 PR AR
Y B2 2 RH O PR RN A S R Bt T o SCH7 S
HR 2 R 2 [ a0 A 85 1 - IE 21 % (albumin-bilirubin,
ALBID) 73 %% Jiigg /N B o 45 |, 78 He B 2 R AIE
(X DJa, #1702 WA B, IFAE Cox M AR R
PHREAH DAL B o AT R 30 28 DR WU, P<0.05 22 5
FEE R =988

2 R

21 WAHEBE—MBRKERFABINELE

PIdL B — R A, 2 R B TR SRR L
(P>0.05) , HARTHME(R D, WA BHEZTH
K RFATRYT , L3 100%
22 HEGFWMELRER

RFA-S 2l 1 {5 Bifi 75 B 18] 4 43.6 4~ H (IQR:
32.9~57.7) , & #F K F RFA 419 32.4 > H (IQR:
20.1~46.9) . RFA-S 41 1.3.54E BAELFFR 0N
99.2% . 77.1% 1 46.2% , Jo I H A7 2R 53 5 77.7%
42.4% H128.6%; RFA 2H 1.3 .5 4E B AL 2 R4y 5 K
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98.5% .62.1% 1 23.3% , oI A7 %53 51 h 64.2%
22.1% F1 11.0%. Kaplan-Meier 4= 77 il £& & 7,
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ZWTIEAAERML, ZHREMMERE R, 2 X
g S5 % A1 <2 AF A RFA SRIIGYT 540 24 10 sk
FEFAC T 22 R M 2 R MIBR<2 4F \RFA BTG
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23 4ABERTEASHT

TELH 53 T 7 , RFA-S 4176 228000 4 vh s A A7
SR TG A A7 3840 T RPA 21, R 531 2 B 0 iy
$<0.5 em WY B HZ KB IR YT TG I A A 3k 25 0
g i # (HR=0.46, 95% CI: 0.27~0.78, P=0.004 1),
BER T IHEEN R >0.5 cm H) B & (HR=0.71, 95%
CI: 0.43~1.18, P=0.185 3) , X —&5 . iy R Hi ke ik
A RFA M R I FH PR HE T S 2R (181 2) .
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B RFA R G HENARYT T4 o T 25 901E
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R HTIRIR. 285 R, RFABSRHEAERE
B — 7 1% BB T A Rk A ) e a2 O B e K
AEAEIER S HATELZ X MVIFE I RHCC
BT RFABRA RHAE IR TT A5 , 4R TR
AT RFA RJGBEG R PR JE i 7 0 e 2 s 19 4
Ak HA B ZEIG R 3L

A BFGEUE 52, RFA-S 4 1. 3.5 4F B A 1f R
(99.2% . 77.1% . 46.2%) F1 Tt J8& £ 17 % (77.7% .
42.4% . 28.6%) ¥4 i Z P T 5. 4 RFA 41 (98.5% .
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Tab. 1 Comparison of baseline characteristics between the two groups [n (%)]

i e By B — R RFA 41 (n=95) RFA-S# (n=78) P

WK BB Jifged fe K B AR /em <5 28(29.5) 16(20.5) 0.322
>5~<10 45(47.4) 45(57.7)
=10 22(23.2) 17(21.8)

BCLC 434 A 55(57.9) 52(66.7) 0.237
B 40(42.1) 26(33.3)

i e . B RE4 63(66.3) 45(57.7) 0.244
SEAE 32(33.7) 33(42.3)

SRR LN N 14 52(54.7) 45(57.7) 0.697
st 43(45.3) 33(42.3)

JH 4% Bk 29(30.5) 31(39.7) 0.205
{2 66(69.5) 47(60.3)

JF Ak, Bk 44(46.3) 46(59.0) 0.097
FH M 51(53.7) 32(41.0)

8RB RS2 <60 72(75.8) 54(69.2) 0.335
>60 23(24.2) 24(30.8)

el Bk 72(75.8) 67(85.9) 0.096
P 23(24.2) 11(14.1)

LIFKF/(TU - mL ™) <1000 55(57.9) 48(61.5) 0.627
>1 000 40(42.1) 30(38.5)

AFP/(ng-mL™) <200 48(50.5) 37(47.4) 0.686
=200 47(49.5) 41(52.6)

5 % I H AR/ em <3 73(76.8) 60(76.9) 0.990
>3 22(23.2) 18(23.1)

5R Mg A~ 65(68.4) 54(69.2) 0.909
ZA~ 30(31.6) 24(30.8)

ALBL 4344 I 65(68.4) 59(75.6) 0.294
Il 30(31.6) 19(24.4)

52 IR b /A >2 71(74.7) 60(76.9) 0.739
<2 24(25.3) 18(23.1)

RFA J5 IEIRIT = 14(14.7) 11(14.1) 0.906
G 81(85.3) 67(85.9)

AR08 1B A G R AR B R R is 77 b Bt 1A 1) 1

Note: The recurrence interval is the time interval from the initial surgery to the first recurrence.

@ 100 © 100 A 62.1%.23.3% 1 64.2%.22.1% . 11.0%) , WX} TR
075{ >0, —RFA-S . . .
Sos| “HEAS sl S JF GBI S MV B R 1 5 2 M FR % RFA AR
. B » Ther N S, —h
0251 00048 7 RO p00018 T A RPEAECIRIT I B UCE AT o Feng 5%
4% 12 24 36 48 60 72 e 0 12 24 36 48 60 72 23] s P AF 55 128 41 BCLCO-B1 ¥ HCC 22 %, &
it 5F 1)/ i v BF 8]/ A .
Number at risk Number at risk RFA—S gﬂ ﬁﬁ?’ﬂ RFA éﬂﬁzﬁﬁﬁ% 5 Zhu %[24] JﬁJﬁx‘ll‘i
—|os 92 63 39 22 5 2 ~los 55 36 16 7 2 o0 . .
—|78 78 67 52 30 16 7 |78 67 48 26 12 4 2 WA T 106 61 H KA (B iE H A% 3.1~7.0 em) HCC &
W1 FAEHEFE LR RY, 5438 8 IKEIT 2 ZER (transcath-
Fig. 1 ~ Survival curves of patients in the two groups eter arterial chemoembolization, TACE) Bt ﬁ RFA #H
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Tab. 2 Univariate and multivariate analysis of overall survival rate

iy By B Al HR (95% CI) P
2RI B R % <60 vs. =60 0.7(0.4~1.1) 0.132
ALBI 434 I ws. I 1.5(1.0~2.3) 0.072
LK A ws. BH P 1.0(0.6~1.5) 0.921
PUWRERIRYT s & 0.9(0.6~1.3) 0.486
AFP/(ng-mL™") <200 s. =200 1.0(0.7~1.5) 0.944
i B A%/ em <3.0 5. >3.0 1.2(0.7~1.9) 0.515
Jibggd Ko it HAS ps. 24 2.3(1.5~3.6) <0.001
A2 % [ e 4 <2 us. >2 0.3(0.2~0.6) <0.001
IR RFA vs. RFA-S 0.5(0.4~0.8) 0.005
TH Rl A fem <0.5 vs. >0.5 0.5(0.3~0.8) 0.002
RFA JG R REIRTT s 15 1.6(1.0~2.6) 0.077
W R B B JibEd e K B AR fem >5~<10 vs. <5 1.1(0.6~1.9) 0.779
>10 vs. <5 1.7(1.1~3.1) 0.006
BCLC 432k Awvs. B 1.6(1.0~2.4) 0.034
AR K ws. 15 1.4(0.9~2.1) 0.128
b9 . B ANGEL vs. 5E4 0.8(0.5~1.3) 0.438
R B4 vs. FHAE 0.8(0.6~1.1) 0.121
IREEAE A vs. BH 0.9(0.6~1.3) 0.576
k3 RAFFMELSAEIN
Tab. 3 Multivariate analysis of overall survival rate
ik By B pAlnS HR (95% CI) P
2R B iy 5 ik A ps. A 2.7(1.7~4.4) <0.001
52 R[] B /AT <Lvs. >2 0.3(0.1~0.5) <0.001
IRIT T RFA vs. RFA-S 0.5(0.3~0.8) 0.002
THRL A fem <0.5 vs. >0.5 0.7(0.5~1.1) 0.148
W R B Bt fib i B K E AR fem >5~<10 vs. <5 1.1(0.6~1.9) 0.729
>10 vs. <5 1.7 (0.9~3.1) 0.093
BCLC 434% Avs. B 1.3(0.8~2.0) 0.326
R4 RBEBFMIERFESH
Tab. 4 Univariate analysis of tumor—free survival rate
Jibggd i B EAIEES HR (95% CI) P
B RbrE A % <60 vs. =60 0.8 (0.5, 1.1) 0.165
ALBIL 4% [ws. 1l 1.6 (1.1, 2.4) 0.011
TR B vs. BH: 0.9 (0.6, 1.3) 0.619
BUREIRIT Tvs. & 0.9 (0.6, 1.3) 0.549
AFP/(ng-mL™") <200 vs. =200 1.0 (0.7, 1.4) 0.889
Jif9EE B A% /em <3.0 5. >3.0 1.0 (0.7, 1.6) 0.850
i 45 ik A ps. A 1.9(1.3,2.8) <0.001
52K [ e /4 <2 vs.>2 0.4 (0.2,0.6) <0.001
iU I RFA vs. RFA-S 0.6 (0.4, 0.8) 0.002
T2 5t em <0.5 vs. >0.5 0.7 (0.5, 1.1) 0.101
RFA JG R BEIRYT s 1.3(1.1,3.1) 0.214
Wk Bt Jeb g e R L AR /em >5~<10 vs. <5 1.2(0.8,1.9) 0.348
>10 vs. <5 1.8 (1.1, 3.1) 0.022
BCLC 432 Avs. B 1.4 (1.0, 2.0) 0.048
TH AL A /em <1 vs. >1 0.9 (0.6, 1.5) 0.777
AL os. W 1.1 (0.8, 1.5) 0.648
i 4 i N4 s, 5E4 1.1 (0.8, 1.6) 0.618
% BAYE vs. B 0.9 (0.6, 1.3) 0.522
IRE4 BHE: ws. BHE 0.9 (0.7, 1.3) 0.692
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Tab. 5 Multivariate analysis of tumor—free survival rate

e i B EAUESES HR (95% CI) P
ORI B ALBI 4%k [ ws. I 1.3 (0.8, 1.9) 0.247
i Ie e YA ps. 24 2.1(1.4,3.1) <0.001
SR A /A <2 us.>2 0.3 (0.2, 0.5) <0.001
RIT I RFA vs. RFA-S 0.5 (0.3, 0.7) <0.001
1R Bt JifrIe e K ELAS/em >5~<10 vs. <5 1.2 (0.8, 1.9) 0.387
=10 vs. <5 1.9 (1.1, 3.2) 0.017
BCLC /3% Awvs. B 1.1 (0.8, 1.6) 0.574
(a) subgroup RFA RFA-S OR (95% Cl) (b) subgroup RFA RFA-S OR (95% CI)
iy J P "
<60 72 54 —, 0.48 (0.29~0.79) <60 72 54 —i 0.53 (0.34~0.81)
260 23 24 —a—— 0.94(0.38~2.31) >60 23 24 —el 0.79 (0.40~1.58)
SR ML H SRR :
<3 73 60 [— 0.54 (0.33~0.88) <3 73 60 - 062 (0.41~0.93)
>3 2 18 rat 0.52 (0.21~1.25) >3 2 18 —i, 0.43 (0.20~091)
SR Ml | 2R M ik [
=1 65 54 e—i : 0.47 (0.28~0.81) =1 65 54 —t : 0.53 (0.34~0.83)
>1 30 24 —— 0.61 (0.29~1.27) >1 30 24 —— 0.65 (0.35~1.19)
il ] W .
<05 53 33 i 0.72 (0.40~1.28) <0.5 53 33 — 0.46 (0.27~0.78)
>0.5 42 45 —-— 0.53 (0.28~1.02) 0.5 42 45 ——y 0.71(0.43~1.18)
B v ML :
Aoe 63 45 il 0.53 (0.30~0.92) Aes 63 45 ——l 0.66 (0.42~1.04)
3 32 33 ._._:4 0.53 (0.26~1.09) sedE 32 33 = : 0.46 (0.26~0.81)
HBV | HBV 1
Bt 55 48 — 0.68 (0.39~1.19) Bt 55 48 el 0.74 (0.47~1.15)
PR 40 30 . 0.39 (0.18~0.82) PR 40 30 [e—— 0.38 (0.20~0.71)
ST ! ST !
& 0 42 e 0.42 (0.22~0.78) % 40 42 P 0.54 (0.33~0.88)
3 55 36 L 0.60 (0.32~1.13) P 55 36 0.59 (0.35~1.01)
JERAL H FFBEA 1
Bt 44 46 [a— ) 0.51 (0.28~0.90) A 44 46 ——i! 0.57 (0.35~0.92)
Bt 51 32 H—:q 0.58 (0.30~1.11) P 51 32 l—-—l: 0.55 (0.32~0.95)
ALBI 444 ' ALBI 434 1
| 65 59 —i ) 0.42 (0.24-0.72) | 65 59 — 0.50 (0.33-0.78)
1] 3 19 —a——y 0.88 (0.43~1.83) ] 30 19 —e—y 0.87 (0.46~1.65)
BCLC 4% i BOLC# & |
A 55 52 ey 0.65 (0.38~1.12) A 55 52 (=) 0.65 (0.41~1.02)
B 40 26 _— : 0.23 (0.10~0.56) B 40 26 i : 0.41(0.22~0.77)
Bk 95 78 - 0.55 (0.36~0.84) Btk 95 78 — 0.57 (0.40~0.82)

0 051.0 1520
—
RFA-S RFA

0 05101520
— s
RFA-S RFA

B2 BWABT 7 AN EFTNTE AT N R RS 5L R

Fig. 2 Stratified analysis of the risk ratios for overall survival and tumor—free survival according to clinical parameters between the

two treatment modalities

Ho, AR JE Bk TACE F RFA R {ff 6 3% 4K 45 30
BYTCE K A7 (relapse free survive, RFS) R FlE A A7
Fo LIRWIFREE R SN — 2 HE R F EMVI
X ERENE R, ARERETERYRE
Pl MV P S8 S5 R AURAIE 1SR T 19 I
PROE, B3R T X T 2 & 52 % XU AR, RFA
ARG AT R G FARYT B

MEAH 3 A s R T R T il 4 R <0.5 em
1 RALAE R KA IR YT T 3 0 TR AR AT
PRI TV TE R ke B R A T AR e T R
HAGE RGN Y E A 0B, HETAH SIS
B AL A A 2o Bl ) S Bk S 5—FUR M IE
A GE AR /N B RFA AR5 AR A7 ], 5 A B9 IR

AR BT — 3t
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