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Abstract

Key words

Background and Aims: As one of the most common malignant tumors, liver cancer has long been a human
health concern. Hepatectomy is the preferred treatment of liver cancer, but the high postoperative recurrence rate
and short survival time seriously influence the surgical eflicacy. With the deepening of studies in tumor-associated
inflammation, a series of systemic inflammatory indicators, including platelet to lymphocyte ratio (PLR), have
been gradually proposed, and are considered to be markers that can be used to predict the prognosis of patients
with malignant tumors. In recent years, studies have found that preoperative PLR can be used as an evaluation
index to predict the prognosis of patients after hepatectomy, but the results of various studies are controversial.
This study was designated to evaluate the relationship between preoperative PLR and prognosis of patients after
hepatectomy by Meta-analysis, so as to provide reference for clinical treatment of liver cancer.

Methods: The relevant studies concerning PLR and hepatocellular carcinoma published as of March 11, 2020
were searched in PubMed, Embase, Cochrane Library, Web of Science, CNKI, Wanfang Database and SinoMed
databases. After literature screening and data extraction, Meta-analysis was performed by Stata 12.0 software, using
hazard ratio (HR) and its 95% confidence interval (CI) as effect indicators.

Results: A total of 26 studies with 12 288 patients were finally included. The results of Meta-analysis showed
that the shortened overall survival time (OS) after hepatectomy was related to high preoperative PLR (HR=1.03,
95% CI=1.01-1.04, P<0.001), and the increased preoperative PLR could predict poor disease-free survival
(DFS) or recurrence free survival time (RFS) after operation (HR=1.0S, 95% CI=1.02-1.07, P<0.001). Subgroup
analysis showed that preoperative PLR could predict OS shortening in patients with BCLC-0/A disease (HR=1.47,
95% CI=1.17-1.80, P<0.0S), but was irrelevant to DFS/RFS (HR=1.16, 95%CI=0.91-1.48, P=0.227); in patients
receiving postoperative transarterial chemoembolization, local ablation therapy and other anti-cancer therapy, the
poor OS was also related to the preoperative PLR (HR=1.07, 95% CI=1.030-1.109, P<0.001). Further exploring
the range of effective cut-off value of PLR found that preoperative PLR was irrelevant to the shortened OS or
DFES/RFS (HR=1.12, 95% CI=0.88-1.41, P=0.365; HR=1.26, 95% CI=0.93-1.72, P=0.135) when the cut-off
value was less than 100. Heterogeneity analysis and publication bias test found that the heterogeneity was due
to different tumor stages, different cut-off values of PLR and there was a significant publication bias among the
included studies (Egger's test: P>|t|=0.000). After 11 studies were added, the results still steadily showed that high
preoperative PLR was associated with poor OS.

Conclusion: Preoperative PLR is a biological index to predict the poor prognosis of patients undergoing
hepatectomy, and the cut-off value for effective prediction should be more than 100. The above conclusions need
to be further verified by high-quality multicenter prospective studies in the future, so that PLR can be better used
in clinical practice.

Carcinoma, Hepatocellular; Hepatectomy; Platelet to Lymphocyte Ratio; Prognosis; Meta-Analysis
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Study Hazard Weight
ID Ratio (95% CI) (%)
Chan, %5 *2015 —_—— 1.23 (0.76, 2.00) 0.09
T, & 2016 | —— 1.74 (132, 2.29) 0.28
Ji, % %2016 —— 1.41(1.04, 1.91) 0.23
Goh, % "12016 | ———— 1.99 (1.21, 3.27) 0.09
A | 45 12017 e 0.86 (0.65, 1.14) 0.27
Zheng, % "7 2017 | - 1.30 (1.15, 1.47) 1.41
Yang, % 12017 e 1.17 (1.06, 1.30) 1.79
FARE 412017 —_— 222 (1.67,2.96) 0.26
Huang, % "' 2017 . 1.00 (1.00, 1.01) 23.65
XIJENE | 45 P 2018 _— 1.01 (0.60, 1.70) 0.08
ikEhK 42 12018 ; 3.72 (1.89, 7.33) 0.05
Zhang, % 292018 ! —_— 2.98(1.72,5.17) 0.07
Yang, % 12018 —a 0.88 (0.69, 1.11) 0.38
Xu, % 212018 ——— 1.22 (0.82, 1.82) 0.13
Li, % 2018 | —— 1.71 (1.24, 2.36) 0.21
Ke, 25 "12018 — 1.34 (0.98, 1.85) 0.21
RIS | %5 2018 . 1.00 (1.00, 1.01) 23.81
Yang, % "¥2019 . 1.41(1.25, 1.59) 1.41
Yamamoto, % " 2019 —t 1.06 (0.69, 1.64) 0.11
Xu, % "2019 . 1.02 (1.01, 1.03) 21.67
Wang, % 12019 . 1.00 (1.00, 1.01) 23.33
Shen, %5 12019 S 1.86 (1.27,2.74) 0.14
Kabir, % " 2019 : 2.00 (1.01, 3.97) 0.05
Ttoh, %5 "12019 PR — 0.88 (0.54, 1.43) 0.09
Huang, %5 12019 i 1.29 (0.90, 1.84) 0.17
Overall (I-squared=87.0%, Ph=0.000) ) 1.03 (1.01, 1.04) 100.00
Test for overall effect: Z=3.70 P<0.001 X
NOTE: Weights are from random effects analysis !
I I
0.1 1 75
E 2 AR#jPLR 5EFEVIBRARRE OS X &M Meta 5347
Figure2 Meta-analysis of the relationship between preoperative PLR and OS after hepatectomy
Fz 2 ABIPLR 5 OS (RMIHN
Table 2  Subgroup analysis of the relationship between preoperative PLR and OS
-~ -~ e g FEAI LAY Sl
/4 5 5
i w5 i HR (95%,CI) P HR(9%%CI) P P Ph
R 25 1.01 (1.003~1.007) <0.001 1.03 (1.013~1.044) <0.001 87.00% <0.001
BCLCO B A 11 3 [13,20,34] 145 (1.166~1.794) 0001 145 (1.166~1.794) 0001 0.00% 0397
E sl 10 [9,15-16, 18,23-26,28-29] 1.008( 1.004~1.013) <0.001 1.072( 1.029~1.118) 0.001 89.80% <0.001
ERUiL e 12 [10-11,14,17,19,21-22,27,30-33]  1.004( 1.002~1.006) <0.001 1.018( 1.000~1.036) 0.048 86.50% <0.001
RIGHSZPOERIT 9 [14-16,18,21-23,28,32] 1.01 (1.003~1.008) <0.001 1.07 (1.030~1.109) <0.001 89.00% <0.001
PLR i 54 1.01 (1.003~1.007) <0.001 1.03 (1.013~1.044) <0.001 87.00% <0.001
< 100 5 [11,19,21,24-25] 1.00 (1.001~1.008) 0.024 1.12 (0.881~1411) 0365 80.00% <0.001
= 100 20 [9-10,13-18,20,22-23,26-34] 1.01 (1.003~1.007) <0.001 1.06 (1.032~1.080) <0.001 88.50% <0.001
< 150 18 [9.11,13-14,16-19,21-2528-29,32-33] 1.01 (1.003~1.007) <0.001 1.02 (1.004~1.029) 0008 85.90% <0.001
= 150 7 [10,15,20,26,30-31,34] 144 (1303~1.594) <0.001 1.70 (1.353~2.126) <0.001 60.50% 0.019
<200 23 [9-11,13-29,32-34] 1.01 (1.003~1.007) <0.001 1.02 (1.008~1.036) 0002 86.30% <0.001
= 200 2 [30-31] 133 (1.184~1497) <0001 1.50 (1.010~2.227) 0.044 62.80% 0.101
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ﬁzzIﬁEﬂ:%[O—lo, 12-17, 19-20, 22-31, 33—%4]?§i§T7K
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A BENSEM (I°=80.9%, Ph<0.001) ,
IR FH Bt LS00 A5 780 45 %000 F HR=1.05 (95% Cl=
1.02~1.07, P<0.05) (KI3) , #/RARHjPLR
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HARBPLREDFS/RFS4i % £% (HR=1.16,
95% CI=0.91~1.48, P>0.05) ; X MNZKHZEH
Br b B B B G OF o &, 45 R S T PLR
H5ARGEDFS/RFSH XA (HR=1.02, 95% ClI=
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( HR=1.26, 95% CI= 0.93~1.72, P=0.135) , 4%

HLL150 22008047 5 4H-& 3 HR G, & 445 R4
RPLR 5 DFS/RFSA X (£3) .

Study Hazard Weight
D Ratio (95% CI) (%)
Yamamura, %5 ' 2014 — 1.96 (1.03, 3.72) 0.13
Chan, % ®92015 — 1.13 (0.77, 1.65) 0.38
TR, 42016 e 1.89 (1.43, 2.50) 0.70
Goh, %5 P12016 ——— 1.27 (0.81, 2.02) 0.26
MRS, 4 212017 —— 1.02 (0.78, 1.35) 0.70
Zheng, % 2017 | S 1.30 (1.16, 1.45) 3.97
Yang, %5 *¥ 2017 - 1.07 (0.99, 1.15) 7.54
TR, % P12017 : 1.28 (0.24, 6.83) 0.02
JkEhR 4R 12018 o ——— 2.18 (1.49, 3.17) 0.38
Zhang, %5 "7 2018 —_—— 1.48 (0.77, 2.87) 0.13
Yang, %5 "1 2018 —el— 0.99 (0.79, 1.24) 1.03
Xu, % #12018 —— 1.47 (1.01, 2.12) 0.40
Li, %5 72018 —— 1.41 (1.11, 1.80) 0.89
Ke, % "12018 ——— 1.27 (0.95, 1.70) 0.65
AR , 45 2018 . 1.00 (1.00, 1.01) 39.95
Yamamoto, 25 712019 —_—— 1.16 (0.90, 1.51) 0.79
Xu, 22019 b 1.66 (1.23,2.24) 0.61
Wang,i%”l 2019 . 1.01 (1.00, 1.02) 39.41
Shen, %5 12019 —— 1.57 (1.12, 2.20) 0.47
Kabir, 2 "7 2019 ——— 1.72 (1.0, 2.81) 0.22
Tioh, %5 "12019 —— 1.16 (0.83, 1.63) 0.47
Huang, %5 12019 —— 0.98 (0.76, 1.24) 0.91
Overall (I-squared=80.9%, Ph<0.001) H 1.05 (1.02, 1.07) 100.00
Test for overall effect: Z=3.74 P<(0.001 :
NOTE: Weights are from rlandom effects analysis ! :
0.05 1 75
B 3 AR#jPLR SEFEVIRAS DFS/RFS 8% Meta 547
Figure 3 Meta-analysis of the correlation between preoperative PLR and DFS/RFS after hepatectomy
#* 3 ARBIPLR 5 DFS/RFS X ZHIT A5 7
Table 3 Subgroup analysis of the relationship between preoperative PLR and DFS/RFS
o - [E RN A A BEHLSARAY St
CE B HR (95%CI) P HR(9%5%CI) P P Ph
BCLCOE{ A 3 [13,20,34] 1.16(0.995~1.361) 0058 1.16(0911~1.480) 0227 5520% 0.108
BN AR 22 1.01( 1.003~1.007) <0.001 1.05(1.021~1.070) <0.001 80.90% <0.001
FRZE 14 [10,12-14,16-17, 19-20, 23,26-27,30-31, 34] 1.29(1200~1.388) <0.001 129(1.195~1.394) <0.001 330% 0414
ZHNE 8 [9,15,22,24-25,28-29,33] 1.01(1.002~1.007) <0.001 1.02(0997~1.033) 0.105 864% <0.001
A 2 1.01( 1.003~1.007)  <0.001 1.05( 1.021~1.070) <0.001 80.90% <0.001
<200 5 [10,12,23,25,31] 1.68(1378~2.045) <0001 168(1378~2.045) <0.001 0.00% 041
=200 17 [9,12-17,19-20, 22, 24, 26-30, 33] 1.01( 1.002~1.007)  <0.001 1.03(1.010~1.053) 0.003 80.10% <0.001
Il Al 2 1.01( 1.003~1.007) <0.001 1.05(1.021~1.070) <0.001 80.90% <0.001
< 100 4 [19,24-25,29] 1.18(1.027~1.357) 0020 1.26(0930~1715) 0.135 78.10% 0.003
= 100 18 [9-10,12-17,20,22-23,26-28,30-31, 33-34] 1.01( 1.002~1.007) <0.001 1.04(1.015~1.060) 0001 81.40% <0.001
< 150 14 [9,13-14,16-17, 19,22-25,27-29, 33] 1.01( 1.002~1.007) <0.001 1.02( 1.000~1.039) 0.045 79.90% <0.001
= 150 8 [10,12,15,20,26,30-31, 34] 135(1231~1471) <0001 135(1231~1471) <0001 0.00% 0.717
< 200 20 [9-10, 12-17, 19-20,22-29, 33-34] 1.01(1.002~1.007) <0.001 1.03(1.008~1.053) 0.007 78.60% <0.001
= 200 2 [30-31] 1.30( 1.165~1.447) <0001 1.30(1.165~1.447) <0001 0.00% 0933
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