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Background and Aims: Salvage liver transplantation (SLT) versus repeat hepatectomy (RH), which one is more
beneficial to patients with recurrent hepatocellular carcinoma after primary resection is still inconclusive, and has
no verification from the large multicenter clinical trials as well at present time. This study was aimed to evaluate the

clinical efficacy of LT and RH for recurrent hepatocellular carcinoma after hepatectomy through a Meta-analysis,

Methods: The clinical studies comparing efficacy of SLT versus RH in treatment of recurrent hepatocellular
carcinoma after hepatectomy were collected by searching several national and international databases in the time
period from the inception of the databases to August 2019. After literature screening, data extraction and quality

assessment conducted by two independent reviewer, Meta-analysis was performed using the overall survival rate

Results: Six retrospective cohort studies meeting the inclusion criteria were finally included, involving
650 patients with 134 case in SLT group and 516 case in RH group. Results of Meta-analysis showed that the
1- and 3-year overall survival rates had no statistically significant difference between SLT group and RH group
(OR=1.70, 95% CI=0.82-3.53, P=0.15; OR=1.10, 95% CI=0.70-1.72, P=0.67), but the 5-year overall survival
rate in SLT group was significantly superior to that in RH group (OR=1.56, 95% CI=1.03-2.37, P=0.04); the
1-, 3- and S- year disease-free survival rates in SLT group were all significantly to those in RH group (OR=5.91,
95% CI=3.16-11.05, P<0.000 01; OR=3.98, 95% CI=2.57-6.16, P<0.000 01; OR=4.37, 95% CI=2.03-9.44, P=0.000 2).
The incidence of postoperative complications in SLT group was significantly higher than that in the RH group
(OR=4.67, 95% CI=2.72-8.01, P<0.000 01). There was no significant difference in perioperative mortality
between the two groups (OR=3.92, 95% CI=0.41-37.80, P=0.24). The intraoperative blood loss was significantly
higher and the length of hospital stay were significantly longer SLT group than those in the RH group (both P<0.05).

Conclusion: SLT is a safe and effective approach for postoperative recurrent hepatocellular carcinoma. Compared
to RH, SLT can significantly improve postoperative disease-free survival rate and obtain a better long-term

prognosis. However, considering the shortage of liver donor, RH is still an important treatment for postoperative
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Abstract
so as to provide reference for treatment selection of this condition.
and disease-free survival rate as the main outcome variables.
recurrent hepatocellular carcinoma.
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Figure 1 Literature screening process
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Table 1 Characteristics of the included studies
VE# B A B R PR & Fig (%) A (B %) R (em)
Lim, 26 12017 I SLT 18 58+9 14/4 27+£22
RH 81 62+9 67/14 20+09
Ma, £ 12018 rh [ SLT 36 55 (40~65) 29/7 3.0 (0.3~7.0)
RH 108 53 (23~78) 79/29 3.0 (0.6~10.6)
Yamashita, 25 """ 2015 BN SLT 13 56.2+5.6 10/3 25+ 1.1
RH 146 68.2+9.6 99/47 1.9+09
Ng, 45 12008 ] SLT 12 51 (11~60) 12/0 3.0 (1.0~5.0)
RH 12 53 (24~65) AAliE 2.0 (0.5~4.5)
Zhang, % " 2017 I SLT 36 47.0+10.2 31/5 44+39
RH 116 502+ 11.7 99/17 31+19
FEAREE , 45 P 2016 CHES] SLT 19 51.5+85 1712 35+ 1.0
RH 53 56.2+9.7 44/9 33+1.0
x2 MAXEBREEMSE
Table 2 Quality assessment of the included studies
POERibhEES FEATT E 25 R PEAL
S 1 2 3 4 5 6 7 g )
Lim, % "12017 * * * * * * * * 8
Ma, %5 "2018 * * * * * * * — 8
Yamashita, 25 ""2015 * * * * * * * * 8
Ng, % "12008 * - * * * * * — 6
Zhang, % *7 2017 * * * * * * * — 7
A, % P 2016 * * * * * * * — 7

FE: LR AUR 1 1 O REEIIREN:: 2 AR RIS RS, 3 W REENRINE ;s 4 JTFE AT 4 o2 WL A
iRt 5 AT RO IS RIS RI T LLPE ;s 6 &SRR RPPOY s 7 HBEDIN R B2 s 8 BT SE R

Note: One asterisk standing for 1 score; 1 representing the representativeness of the exposed cohort; 2 representing the selection of non-

exposed cohort; 3 representing the determination of the exposure factors; 4 representing no outcome events requiring observation from the

beginning of the study; S representing comparability across cohorts based on the design or analysis; 6 representing the assessment of the outcome

events; 7 representing enough follow-up time; 8 representing the integrity of blinded follow-up examinations

2.2 Meta S HT4E R
221 BARAELFE HPAETA SR
BT 1.3, SEMRAERE, () AR QERAEFR,
2 WF 5% | JE B B RO M (P=0.27, I'=23%) ,
K FH T 2 200 B R 43 Ao Meta 43 BT 25 3 WK,
SLTH S RHA | FLAKAEFRER LR ITEE
¥ (OR=1.70, 95% CI=0.82~3.53, P=0.15)
(E2A) o (2) 34 Bk AA . & 05 | G BY
S M (P=0.21, P=31%) , X M [ & &% W
BERLZr B o Meta 20 BT 45 R 78, SLT 415 RH 4
34 BUIR A AR 22 S L G i 2% 3 X (OR=1.10,
95% CI=0.70~1.72, P=0.67) (K 2B) . (3) 5 4F
SRR £ CM B 7 (P=0.36,
I'=9% ) , R F [ %00 B 5 B Meta 43 A7 45
BN, SLT 4 5 4F MR RS T RE4], 25
H 81t % & X (OR=1.56, 95% CI=1.03~2.37,
P=0.04) (El2C) .
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SLTZ4H RH 42 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events  Total Weight (%)  M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lim, %5 " 2017 17 18 79 81 12.6 0.43[0.04, 5.02]
Ma, %5 "1 2018 34 36 94 108 20.6 2.53[0.55, 11.72] —_—t——
Yamashita, 25 "2015 11 13 135 146 26.8 045[0.09,2.28] ————®&—1——
Zhang, % *2017 34 36 95 116 19.7 3.76 [0.84, 16.88] ——
KR, 45 B 2016 17 19 46 53 20.2 1.29[0.24, 6.85] —_—
Total (95% CI) 122 504 100.0 1.70 [0.82, 3.53] -
Total events 113 449
Heterogeneity: Chi’=5.21, df=4 (P=0.27); =23% } } } }
Test for overall effect: Z=1.43 (P=0.15) 0.02 0.1 1 10 50
SLT 41 RH £ A
SLT4 RH 482 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Fixed, 95% CI M-H., Fixed. 95% CI
Lim, 25 " 2017 13 18 66 81 18.0 0.59[0.18,1.91] —=—F——
Ma, % 112018 28 36 66 108 19.8 2.23[0.93, 5.35] T
Yamashita, 25 "2015 11 13 115 146 7.8 1.48[0.31, 7.04]
Zhang, % *12017 23 36 86 116 39.6 0.62[0.28, 1.37] ———
IR, 45 B 2016 13 19 33 53 14.8 1.31[0.43, 4.01] —_—t—
Total (95% CI) 122 504 100.0 1.10 [0.70, 1.72] i
Total events 88 366
Heterogeneity: Chi*=5.83, df=4 (P=0.21); '=31% t t } }
Test for overall effect: Z=0.42 (P=0.67) 0.05 0.2 1 5 20
SLT 41 RH 41 B
SLT4H RH 22 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lim, % " 2017 12 18 57 81 19.1 0.84[0.28, 2.50] —
Ma, 2517 2018 26 36 52 108 20.0 2.801.23, 6.37] e
Ydmdqum 4182015 10 13 89 146 9.3 2.13[0.56, 8.09]
Zhang, % ol 2017 18 36 56 116 36.8 1.07[0.51, 2.26] —a—
IR, 4 B 2016 11 19 24 53 14.8 1.66 [0.58, 4.79] —_—t
Total (95% CI) 122 504 100.0 1.56 [1.03, 2.37] =
Total events 77 278
Heterogeneity: Chi*=4.37, df=4 (P=0.36); '=9% } : } }
Test for overall effect: Z=2.09 (P=0.04) 0.05 0.2 1 5 20
SLT 41 RH 41 C
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Figure 2 Comparison of the overall survival rate

rate

2283 REHFxE MAXBPAE4RFE" 1L
BT RJEIFAAEAE O, & 0F 58 R0 B W S o P
(P=0.22, I’=33%) , >R H [ & %00 45 A 43 #r
Meta 70 #F &5 7~ , SLT A AR 5 IF K E & 4E R &
T RHA, ZRAGZIT¥EXL (OR=4.67, 95% CI=
2.72~8.01, P<0.00001) (& 4) .

224 BEFRMBRE ASTHR A 5 5 e
AT Bl F AL R, & BF 5 A7 76 W 5 5 o
£ (P=0.10, I’=53% ) , & JH Ffi Bl 2 B B2 74 4y
Bro Meta 73 M1 45 ) W78, SLT 415 RH 4 Bl F K
Wi pE A2 SRS i L (OR=3.92, 95% Cl=

O MR i E H B FAEPH

A: 1-year overall survival rate; B: 3-year overall survival rate; C: 5-year overall survival

0.41~37.80, P=0.24) (K5) .

225 RPhbhBFRAAERENE WAETE 28
W T AR IR, Yamashita 25 " RIE T SLT 45
RHA B AR & W i = 2 5 K (24690=+
590144 ) mL Al (596.3 +764.9) mL, Z5A5 i1
X (P<0.000 1) ; Zhang %5 "4} 18 T SLT 41 5
RH AR i 4059 (1 177.78 +552.45 ) mL
J(264.6 +311.8 )mL, 22 54 Giit2¢ & X ( P<0.001 ),
1 SCik PO R GE T AR Be it E], SLT 415 RH 44 B
B350 (35£21) dF (20£22) d, ZRAS
P28 X (P=0.018) .
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Figure 3 Comparison of the disease-free survival rate

disease-free survival rate

A:

6 B AR 29 %
SLT4H RH 42 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Fixed, 95% CI __M-H, Fixed, 95% CI
Lim, %5 " 2017 17 18 45 81 8.0 13.60 [1.73, 107.12] *
Ma, %5 "1 2018 32 36 60 108 29.2 6.40[2.12, 19.35] —
Yamashita, 25 "¥2015 11 13 86 146 19.0 3.84[0.82, 17.94] _
Zhang, %5 2017 33 36 76 116 263 5.79[1.67, 20.05] —
FLIRE 4 212016 17 19 36 53 175 4.01[0.83, 19.38] B I e—
Total (95% CI) 122 504  100.0 5.91 [3.16, 11.05] -
Total events 110 303
Heterogeneity: Chi’=1.18, df=4 (P=0.88); '=0% t t f - A
Test for overall effect: Z=5.56 (P<0.000 01) 0.02 0.1 1 10 50
SLT #H RH 4
SLT4H RH 22 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Fixed, 95% CI = M-H, Fixed, 95% CI
Lim, 25 " 2017 13 18 18 81 8.6 9.10[2.86, 28.94] _—*
Ma, %5 "12018 28 36 40 108 21.0 5.95[2.47, 14.31] —_—
Yamashita, %5 "¥2015 10 13 54 146 9.6 5.68[1.50, 21.54] = *
Zhang, % *2017 23 36 51 116 412 2.25[1.04, 4.88] —a—
IR, 45 B 2016 13 19 25 53 19.7 2.4310.80, 7.35] —_—
Total (95% CI) 122 504  100.0 3.98 [2.57, 6.16] e
Total events 87 188
Heterogeneity: Chi*=5.89, df=4 (P=0.21); '=32% t t } + B
Test for overall effect: Z=6.21 (P<0.000 01) 0.05 0.2 1 5 20
SLT 4 RH £
SLT4H RH 22 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Random, 95% CI M-H, Random, 95% CI
Lim, % " 2017 12 18 15 81 18.5 8.80[2.85,27.21] s e
Ma, %5 "12018 25 36 35 108 22.8 4.74[2.10, 10.72] —
Yamashita, %5 "®2015 10 13 24 146 15.6 16.94 [4.34, 66.18] —_—
Zhang, % *12017 18 36 41 116 23.7 1.830.86, 3.90] T
IR, 4 212016 10 19 19 53 19.4 1.99[0.69, 5.75] N
Total (95% CI) 122 504  100.0 4.37 [2.03, 9.44] ol
Total events 75 134
Heterogeneity: Tau’= 0.50; Chi’=12.05, df=4 (P=0.02); ’=67% = ’ = t C
Test for overall effect: Z=3.76 (P=0.000 2) 0.02 0.1 1 10 50
SLT 4 RH 4]

VAFJORZEATR B 3AFTORIIEAPR; o SAFTURAEA R

A: 1-year disease-free survival rate; B: 3-year disease-free survival rate; C: S-year

SLT 4 RH 42 Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight (%) M-H, Fixed, 95% CI  M-H, Fixed, 95% CI

Ma, % 2018 6 36 9 108 32.8 2.20[0.72, 6.68] I

Ng, % 12008 5 12 3 12 15.3 2.14[0.38, 12.20]

Yamashita, 5 "®2015 8 13 38 146 20.9 4.55[1.40, 14.75] —

Zhang, % © 2017 27 36 30 116 31.0 8.60 [3.63, 20.35] —a—

Total (95% CI) 97 382 100.0 4.67 [2.72, 8.01] i

Total events 46 80

Heterogeneity: Chi’=4.47, df=3 (P=0.22); '=33% } } } }

Test for overall effect: Z=5.59 (P<0.000 01) 0.02 0.1 1 10 50
SLT 4H RH 4
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Figure 4 Comparison of the postoperative complications
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SLT4 RH 22 Odds Ratio 0Odds Ratio
Study or Subgrou Events Total Events Total Weight (%) M-H, Random, 95% CI M-H, Random, 95% CI
Lim, %5 "9 2017 2 18 0 81 25.3 24.70[1.13,538.51] =
Ma, %5 72018 0 36 2 108 254 0.58 [0.03, 12.44] =
Ng, 25 12008 0 12 0 12 Not estimable
Yamashita, %5 "®2015 1 13 0 146 24.0 35.16[1.36, 908.87] =
FLARHT , 45 B 2016 0 19 2 53 25.3 0.53[0.02, 11.50] =
Total (95% CI) 98 400 100.0 3.92 [0.41, 37.80] = E IR E—
Total events 3 4
Heterogeneity: Tau’= 2.82; Chi’=6.34, df=3 (P=0.10); ’=53% ’ ‘ ‘ 1
Test for overall effect: Z=1.18 (P=0.24) 0.05 0.2 1 5 20
SLT #H RH #H

B 5 BEFAERIEELR

Figure S Comparison of the perioperative mortality
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FEFE I S 1, WO A — S B SR 2k AT B
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BRNFLE o P Meta sy T 2 W45 Jmy 15 B5 94 A 1 SCHR
BI<10% , BRI = PR R I & 2840 £

3 i it

JTF 9 2 e B i T SR B PR I R R
L2 A VA 7 S50 BT O e I 2 R X
Je A9 o8 R SR U2 2 B ER SR, (R R L RH
32 iR yT T B SR, Ak R TR AR
BRANFE 2 B o BE Rl 2 RE A2 52 L) K™ i #Y
R R D RHAR ) T PR, SECA AN E30%
MR H I G RAY . G LAk, RS AR % i 1 I
A R BRIT AR RN . SLTHIIR YT R | 5 h
Majno 5!t 64 I DT BR A FIHF A2 A6 P R IR 97
Jra, HAR AT . BERRAR T A8 55 fr T B A
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