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Abstract

Key words

Background and Aims: Pancreatic cancer is one of the highly malignant solid tumors, and most
patients are diagnosed at the locally advanced or late stage due to the lack of early symptoms. Therefore,
exploring preoperative prognostic markers is crucial for making diagnosis and treatment strategies in
clinical practice. Currently, the relationship between preoperative neutrophil-to-lymphocyte ratio (NLR)
and the postoperative prognosis of pancreatic cancer patients is still controversial. This study was
conducted to investigate the association of preoperative NLR with the postoperative survival benefits of
pancreatic cancer patients, as well as its prognostic value through a Meta-analysis.

Methods: The studies concerning the relationship between preoperative NLR values and postoperative
overall survival (OS) and disease-free survival (DFS) of pancreatic cancer patients were collected by
searching PubMed, Cochrane Library, Web of Science, CNKI, VIP, and Wanfang databases. The search
was limited from the inception of the databases to March 31, 2022. Two reviewers independently
screened and included the literature, and then extracted data, and assessed the risk of bias in the included
studies. Revman 5.4 and Stata 16.0 software were used to combine the hazard ratio (HR) and 95%
confidence interval (CI), and the corresponding effect model was selected based on heterogeneity.
Sensitivity analysis was performed on the included studies, and the Egger regression test was used to
determine if there was significant publication bias in the included literature.

Results: A total of 25 retrospective studies with 4 796 subjects were included. Of these, 24 articles
reported the relationship between NLR and postoperative OS, and 6 articles reported the relationship
between NLR and postoperative DFS. The NLR cutoff values and sample sizes in the included
retrospective studies were 2.0-5.0 and 28—-442, respectively, and the NOS scores of the included studies
were between 6—9. Meta-analysis results showed that pancreatic cancer patients with high preoperative
NLR levels had significantly shortened postoperative OS (HR=1.24, 95% CI=1.16-1.33, P<0.000 01)
and DFS (HR=1.39, 95% CI=1.21-1.60, P<0.000 01). Subgroup analyses based on different NLR cutoff
values also showed that high preoperative NLR levels were significantly associated with shortened
postoperative OS and DFS (all P<0.05). As revealed by the sensitivity analysis results, the pooled effect
sizes for OS and DFS showed no significant changes. Publication bias analysis showed no significant
publication bias in the included studies.

Conclusion: Pancreatic cancer patients with high preoperative NLR levels have shortened postoperative
OS and DFS compared to those with low preoperative NLR levels. Preoperative NLR value is a potential
biomarker for evaluating the prognosis and survival benefits of pancreatic cancer patients. Due to
limitations in the number and quality of studies, further high-quality research is needed to verify the
above conclusions.

Pancreatic Neoplasms; Inflammation; Prognosis; Meta-Analysis

CLC number: R736.7
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Figure 1 Flow chart of literature screening
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Table 1 Basic information of the included studies

e NLR 45

PE# CRFAEG)  HEE FARE (B IR ki
Abe, ZE1°2018 HA& 329 131/198 5.0 0S
Takakura, 452015 HA 28 16/12 50 0S.DFS
Sierzega, 2572017 P22 442 260/182 5.0 0S
Bhatti, 45'%2010 Y[ 84 48/36 4.0 0S
Huang,%"2022 [ 48 23/25 3.8 0S

Asari, %2016 HA& 184 109/75 3.0 0S

Zhou, %2021 hE - 241 136/105 2.9  0S.DFS
Kim, %2019 iE 198 EEARHdE 2.8 0S.DFS
Asaoka, %2015 HA 46 22/24 2.7 0S
Tao, 25242016 hE 160 100/60 2.5 0S
Abe, Z25h021 HA 159 JCEEEdE 25 0s
Xiang, %2°2020 Ll 67 37/30 2.5 08
Abe, Z272018 HA 138 74/64 22 08
Ye, 2252018 hE 420 264/156 2.1  0S.DFS
Tian, 2272019 hE 185 103/82 2.0 DFS

Cheng, %2016 [ 195 113/82 2.0 0S
Ben, 2512015 hE 381 237/144 2.0 0S

nHEET, 45022015 RE 346 217/129 32 0S.DFS
T, %0016 E 185 112/73 3.1 0s
PO, 202015 E 74 43/31 2.4 0S
ARSCHE, ZE 018 RE 105 59/46 2.4 0S
1EFE, 25592020 FE 122 70/52 2.0 08
ZEflRN, 0018 hE 143 75/68 2.0 0S
I ERERE2018 RE - 389 241/148 2.2 0S
AR R2021 HE 127 70/57 2.9 0s
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Weight Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE (%) 1V, Random, 95% CI 1V, Random, 95% CI

Abe, 22018 0.242 0.101 4.1 1.27[1.05, 1.55] _

Abe, Z021 -0.068 0.104 4.1 0.93[0.76, 1.15] —_

Asaoka, %0015 0.564 0.212 1.9 1.76 [1.16, 2.66]

Asari, %2016 0.281 0.088 45 1.32[1.11, 1.57) Y

Ben, %512015 0.179 0.061 5.3 1.20[1.06, 1.35]

Bhatti, %182010 0.083 0.04 5.9 1.09 [1.00, 1.18] T

Cheng, %2016 -0.269 0.084 4.6 0.76 [0.65, 0.90] ™

Huang, 251192022 0.182 0.126 35 1.20 [0.94, 1.54] _'_

Kim, 2222019 0.058 0.144 3.0 1.06 [0.80, 1.41] T

Sierzega, %172017 0.22 0.087 4.6 1.25[1.05, 1.48] -

Takakura, Z5'°2015 0.694 0.231 1.7 2.00[1.27,3.15] —

Tao, %2016 0.012 0.078 438 1.01[0.87, 1.18] —_—

Abe, 2159018 0.178 0.132 33 1.19]0.92, 1.55] _

Xiang, Z52¢2020 0.323 0.113 3.8 1.38[1.11, 1.72] 4

Ye,%280018 0.23 0.054 55 1.26[1.13, 1.40] -

Zhou, %212021 0.521 0.075 49 1.68 [1.45, 1.95] —

fEEE, 2502020 0.272 0.116 3.7 1.31[1.05, 1.65] -

i, 25520015 0.184 0.028 6.1 1.20(1.14, 1.27]

FEHZAR2021 0.368 0.115 3.8 1.44[1.15, 1.81]

I HRFEE2018 0.199 0.057 5.4 1.2211.09, 1.36] -

ZEAERS 245572018 0.431 0.129 34 1.54[1.20, 1.98] "

T, %3h016 0.166 0.074 49 1.18[1.02, 1.36] _'_

HEHE, 25342015 0.18 0.21 1.9 1.20[0.79, 1.81] R

AR3CHE , 25350018 0.447 0.068 5.1 1.56[1.37, 1.79] -

Total (95% CI) 100.0 1.24[1.16, 1.33] 3

Heterogeneity: Tau’=0.02; Chi’=100.84, df=23 (P<0.000 01); I*=77% f f }

Test for overall effect: 7=6.18 (P<0.000 01) 0.2 0.5 1 2 5

xR2

Table 2 Subgroup analysis of the relationship between NLR and postoperative OS of pancreatic cancer based on different

NLR cut-off values

Favours [experimental |

El2 NLR5BRREARG OSHZRKE

Figure 2 Forest plot of NLR and postoperative OS in pancreatic cancer

ETFARENLR IEFH{EH NLR 5EBREARIG OS X RHILA 51

Favours [control |

NLR4M BFIeEL . ST PR A TR SRR Meta 43Hr 45 5
I P HR(95% CI) P
>4.00 3 51% >0.05 RifiAIL 1.34(1.07~1.67) <0.05
<4.00 21 79% <0.01 RitiAIL 1.23(1.14~1.32) <0.01
>3.50 5 54% >0.05 Rt AL 1.21(1.06~1.38) <0.05
<3.50 19 80% <0.01 Bt 1.24(1.15~1.35) <0.01
>3.00 7 42% >0.05 [ 1.18(1.11~1.27) <0.01
<3.00 17 81% <0.01 Bt 1.25(1.13~1.38) <0.01
>2.65 12 72% <0.01 Rifi AL 1.28(1.18~1.40) <0.01
<2.65 12 82% <0.01 RifiAIL 1.19(1.07~1.34) <0.01
>2.40 16 72% <0.01 Rt AL 1.28(1.18~1.40) <0.01
<2.40 8 86% <0.01 BifiAIL 1.24(1.08~1.42) <0.01
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‘Weight Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE (%) 1V, Random, 95% CI 1V, Random, 95% CI

Kim, 2222019 0.26 0.11 15.6 1.30[1.05, 1.61] —

Takakura, %:1°2015 0.696 0.223 7.4 2.01[1.30,3.11]

Tian, %2019 0.568 0.147 122 1.76 [1.32, 2.35] —

Ye, 452802018 0.201 0.05 21.8 1.22[1.11, 1.35] -

Zhou, %2202 0.473 0.075 19.3 1.60 [1.39, 1.86] —

T, 25522015 0.145 0.026 23.6 1.16[1.10, 1.22] -

Total (95% CI) 100.0 1.39[1.21, 1.60] R

Heterogeneity: Tau?=0.02; Chi*=29.24, df=5 (P<0.000 1); I*=83% t f } t

0.2 0.5 1 2 5

Test for overall effect: Z=4.56 (P<0.000 01)

Favours [experimental| Favours [control]

3 NLRS5EREARE DFS BZRMAE

Figure 3 Forest plot of NLR and postoperative DFS in pancreatic cancer

£3 ETFNLRIGFRER NLR SEREAR G DFS X 28I AHSS Hr

Table 3 Subgroup analysis of the relationship between NLR and postoperative DFS in pancreatic cancer based on NLR cutoff

value
SRR 25 R N Meta 43HT45 5%
NLR 43401 WrsOsK - - MR oL
I P HR(95% CI) P
>2.85 91% <0.01 [S5)N 1.48(1.09~1.99) <0.05
<2.85 3 83% <0.01 Fifi L 1.36(1.13~1.63) <0.01
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Sierzega, 4012017 |
Abe,Z212018( |+
Bhatti, 2" 2010 \
Xiang, Z£22020| |-+
I RER 2018 |
FEAEAET 2021 | |
BT, 52016
HOHE, %P 2015
i3 1 i T D R —
R, 259 2020( |
AR, ZET 2018 [

AR SO, 5559 2018 |

(>

PEAT HURREE b . S5 R
w T B2k, Meta 4y

| Upper CI Limit

2.6 RFRREIH

i 1 Egger s~ & (18] 5) J Egger 1] 5 £ 56 %F
NLR 5 OS A G PR i 58 (1 24 4 SCE25 0PI 47k
w434, S5 R RWIRNAFAE W] R R w7 (P=
0.321)

® Study
regression line
+—95% CI for intercept

SND of effect estimate

20 40

Precision

30

B 5 Eggerim3&E
{ Figure 5 Egger's funnel plot

i#

i

ARBINLR 5BEFREEMEX R
AR T AR R BOPAG SR A 25 E, R

3.1

0.130.15 0.21
El4 BRESH

Figure 4 Sensitivity analysis
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