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Abstract

Key words

Background and Aims: The systemic immune inflammation index (SII) is considered to be a new
inflammatory and prognostic mark, but its relationship with the prognosis of gastric cancer patients is
still controversial. Therefore, this study was conducted to evaluate the association between SII and the
prognosis of gastric cancer patients through systematic review and Meta-analysis, so as to provide
evidence-based medical information for clinical decision-making.

Methods: The cohort studies on the relationship between SII and the prognosis of gastric cancer patients
were collected by searching PubMed, EMBASE, web of science and Cochrane library databases. The
retrieval time was from the database inception of to July 28, 2020. After the literature screening, data
extraction and assessment of bias risk of the included studies by two independent researchers, the data
were analyzed by Stata 12.0 software.

Results: A total of 12 retrospective cohort studies were included, including 7 244 patients. Meta-analysis
showed that the overall survival (OS) and disease-free survival (DFS)/recurrence free survival (RES)
were shortened in gastric cancer patients with higher SII value (HR=1.28, 95% CI=1.16-1.41, P<0.001;
HR=1.34, 95% CI=1.06-1.70, P=0.013). Subgroup analyses stratified by country, treatment method and
sample size all showed that higher SII value was associated with shorter OS (all P<0.05). When the SII
value reached or exceeded the cut-off value of 600, the higher SII was associated with shortened OS (HR
=1.56, 95% CI=1.34-1.80, P<0.001), but when the SII value was lower than cut-off value of 600, there is
no significant association between SII and OS (P>0.05). When the study time was > 6 years, the higher
SII value was associated with the shorter OS (HR=1.65, 95% CI=1.21-2.25, P<0.001), but there was no
significant association between SII and OS when the study time was less than 6 years (P>0.05). In
addition, patients with higher SII value were associated with advanced TNM stage (OR=2.45, 95% CI=
1.75-3.44, P<0.001), increased risk of lymph node metastasis (OR=1.72, 95% CI=1.27-2.32, P<0.001),
large tumor size (OR=2.45, 95% CI=1.75-3.44, P<0.001), and poor differentiation (OR=2.45,95% CI=
1.75-3.44,P<0.001).

Conclusion: SII value can be used as a prognostic marker for gastric cancer patients, and those with
relatively high SII value may face an unfavorable prognosis. However, the above conclusion still needs
to be verified by more high-quality studies, due to the limitations in the number and quality of the
included studies.

Stomach Neoplasms; Systemic Immune-Inflammation Index; Prognosis; Systematic Reviews; Meta-Analysis
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Figure 1 Literature screening process and results
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Table 1 General characteristics of the included studies

ELYN EZE R HREG)  Bik() SRR IRRMERE T SIIRAE RITrE TNMMH NOS
Liu, Z1°12015 FE 2005—2010 455 314/141 0S ROC /3t 660 FAR I~I11 7
Huang, 2512016 hE - 2013—2014 455 305/150 0S ROC 3t 572 FAR I 8
Chen, 712017 FE 2007—2015 292 207/85  OS/DFS ROC /3t 600 B I~V 7
Wang, 412017 FE 1994—2005 444 281/163 0S ROC 73-#t 660 FAR I~V 8
Shi, 2512018 iE 2012—2014 688 417217 0S X-Tile £ {4 330 FA I~I11 8
Guo, 25222018 i 2003—2013 1058 717/341 0S ROC 5t 521.56 EEV/N I~111 7
Lu, Z2019 E 20152016 401 271/130 RFS ROC 43 784.7 FAR I~111 8
Wang, 451*12019 G 2009—2012 182 133/49  OS/DFS ROC 534t 600 FAR I~111 8
Hirahara, 22020 HA  2010—2017 415 289/559 0S ROC M F 661.9 FA I~111 7
Lin, 251112020 i 2009—2014 2257  1698/559 0S ROC 534t 596.93 FA I~111 9
Yilmaz, 222020  +HH  2015—2019 85 54/31  OS/DFS ROC /T 802 ST 1~111 7
Zhu, 2522020 i 2001—2013 512 332/180 0S ROC 43 #7 527 FA I~I1I 8
2.3 Metar#fsE R (P=78.6%, P=0.000), #CRHEEALGON AL, Meta

2.3.1

SIS OS #5 % &

11 Iﬁﬁ}l:ﬁ'—‘i'ﬁ—]], 16, IX—QZ]T&iﬁ
TS5 OS Z I i3 &, 5 A7 76 B 2 S5 o ik

IRTEE R, SHE R EH oS B 45k (HR=
1.40, 95% CI=1.12~1.76, P=0.003) ([ 2).

Study %

ID ES (95% CI) Weight
Liu, 212015 —L—F 1.04(0.72,1.49)  9.62
Huang, 5% 2016 — 1.80 (1.17, 2.76) 8.73
Chen, 4517 2017 —im 1.64 (1.19, 2.24) 10.20
Wang, %% 2017 . 1.55 (1.21, 1.99) 11.07
Shi, 2192018 : 1.61 (1.27, 2.05) 11.17
Guo, 25212018 | 0.80 (0.57, 1.10) 10.05
Wang, Z£"%12019 i 1.88 (1.32,2.69) 9.64
Hirahara, %5 2020 : 2.19(1.25.3.82)  7.13
Lin, 25112020 o 0.84 (0.69, 1.03) 11.60
Yilmaz, Z£2% 2020 = 2.00 (0.37,10.86)  1.53
Zhu, %2 2020 : 1.69 (1.15,2.48)  9.27
Overall (I-squared=78.6%, P=0.000) _i—°_ 1.40 (1.12, 1.76) 100.00
NOTE: Weights are from random effects analysis <E>

T
0.092 1

2.3.2

(P=0.0% , P=0.867) ,

1
B 2 SI5O0SxZAI Meta s 47

T
10.9

Figure 2 Meta-analysis of relationship between SII and OS

SII 5 DES/RFS &9 % % 4 Wi 1715 24K
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Study Y%
ID ES (95% CI)  Weight
Chen, %7 2017 1.57 (1.16,2.13)  49.16
Lu, %2019 1.30(0.73,2.32)  13.62
Wang, 55%12019 : 1.59(1.11,2.29) 34.73
Yilmaz, 2 2020 1.02(0.26,3.93)  2.50
Overall (I-squared=0.0%, P=0.867) —— 1.52(1.23,1.89)  100.00

0.255 1

3.3

B3 SII.5 DFS/RFS % R HJ Meta 5347
Figure3 Meta-analysis of relationship between SII and DFS/RFS

2.3.3 L5 AT — LRSI X T B A
FHH TS A, AT SIIG R . AR, E

K AR 5 A HUIEGE ) 8] &5 D T AT A 4 .
WA ST R B, 24 SIEh FHE 600 B, #7K - F ST
5 0S4i%A 5% ; 3 Sl $HE 600 i), SIS 0S J&

BB &R . WRoE i I K, A K- SILS 0S 4
A W R, SIS O0S T K& .
WRAEFEARE . HE . BT 7 T WA 5 br, %5
R RS K SIHAS 0S 45 J A & (1 P<0.05)
(%2).

R2 BEEBESUSOSXREMILAST
Table 2 Subgroup analysis of relationship between SII and OS

V2R 534 i PR e HR(95%CI) P i
(n) (n) F(%) P,

SIL{E

<600 5 4970 REAT LS A 7 1.25(0.87~1.79) 0.232 86.5 0.000

>600 6 1873 [T R A A 1.56(1.34~1.80) <0.001 343 0.179
AR

<400 3 559 [ 2 R A A 1.74(1.38~2.21) <0.001 0.0 0.839

>400 8 6284 Bl AL AL A5 1.37(1.13~1.67) 0.002 82.2 0.000
%

Hh 6343 Bt AE I A5 1.35(1.07~1.70) 0.012 81.4 0.000

FeAtr 500 [T 2 R AR 2.17(1.28~3.68) 0.004 0.0 0.919
WHIT A

FA 6 466 BiEAL A o A5 1.37(1.07~2.48) 0.012 82.0 0.000

JEFAR 377 [#] R R A 2R 1.65(1.21~2.25) 0.002 0.0 0.822
W5 ]

<64 6 4122 BEALAL 0 A5 1.36(0.97~1.92) 0.075 82.2 0.000

>64F 5 3122 BEALAL 0 A5 1.65(1.21~2.25) <0.001 75.6 0.003

24 SI5BEEERKFEHTINXE
J T BT SIT 5 E R R E IR PR LR AR A G

Z, WP AR . TNM 433 .
JibgRE /N L IR A AR R T AR R K R
firn, S5AIK SIT4H A He

(OR=2.45, 95% CI=1.75~3.44, P<0.001),

Wk O 25 556 7%
T M. W3

155 SII 4H TNM 43 H & i

A Y

W g H R KU (OR=1.72, 95% CI=1.27~2.32, P<

0.001) ,

Ji 98 B K (OR=2.45,

95% CI=1.75~3.44,

P<0.001) ,

344, P<0.001).
P>0.05)
25@

LT
ik 3B — 5] B BRI 5 AT RUER B
%imﬂﬁﬂﬁ%%%%m%ﬁ%%h%(ﬂh
1.24~1.39) (K 4), SII5 DFS/RFS 5 % () Meta 53

ZiRFaE (HR=1.24~139) (&5),

AL FEREH 2% (OR=2.45, 95% CI=1.75~

1 SI Tk S50 AR TEE (1

o, 4
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Table 3 Rrelations of SII with clinicopathologic characteristics in patients with gastric cancer

A BFSCHE (n)  BEAHE (n) i OR(95% CI) i
F(%) 7,
ST vs. Z0) 7 2988 [ 7 285 R A 1.09(0.93~1.27) 0.302 12.3 0.333
AE (560 % vs. <60 47 ) 6 2573 REALAK 0 A5 1.08(0.86~1.41) 0.577 60.6 0.026
TNM (I~IT vs. TII~IV ) 6 2 806 RfAI L A5 2.45(1.75~3.44) <0.001 74.1 0.002
IR ELEEFE RS (S vs. 7) 6 2 806 Bl AT 1.72(1.27~2.32) <0.001 65.8 0.012
Jit9Eg KN (>5 em vs. <5 em) 5 2188 RfALR A5 2.35(1.81~3.06) <0.001 50.0 0.092
S AERRRE (75 vs. f1R) 4 1577 [ 7 R A A 1.37(1.13~1.67) 0.002 37.0 0.190

Meta-analysis random-effects estimates (exponential form)

Study ommited
Liu, 22015 I I
Huang, %™ 2016 |
Chen, 272017 | |
Wang, 012017 |i |
Shi, 2192018 |
Guo, 12018 | |
Wang, 221812019 |
Hirahara, 251 2020
Lin, 2" 2020
Yilmaz, %" 2020 | 1
Zhu, %Y 2020 |1
1.08 1.12 1.40
E4 S5 O0SXRAHEIRESHT
Figure 4 Sensitivity analysis of relationship between SII
and OS

1
1.76 1.86

2.6 EFRE

i i Begg K 5 Al Egger £ 56 WA SIT 5 0S ¢ &
By % XA, Begg Ku % (=031, P=0.755). Egger
K (=130, P=0.227); SII 5 DFS/RFS 3 & 4 %

Begg's funnel plot with pseudo 95% confidence limits

2]
1_
=
—1
_2_ T T T
0 0.5 1
s.e. of : Inhr A

El6 Beggihlf
Figure 6 Begg's test
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Meta-analysis fixed-effects estimates (exponential form)

Study ommited

Chen, 712017 |

Lu, ZE' 2019 I :

Wang, AE819019

Yilmaz, 252" 2020 I |
1.09 1.23 1.52 1.89 I.Qd
B 5 SII5 DFS/RFS X RSN T
Figure 5 Sensitivity analysis of relationship between SII
and DFS/RFS

F M, Begg #5465 (Z=1.70, P=0.089) . Egger & 4
(1=3.82, P=0.062) Z5REH, 99 A\ SCHk A7 7E Kk =
Ty i) T BEE &/ (6) .

Begg's funnel plot with pseudo 95% confidence limits

2,
1,
E T
O
0— Lo}
11 e
0 02 0.4 0.6 08
s.e. of : Inhr

A: S5 OSHIKF; B: SIE DFS/RFS AR F
A: Relationship between SII and OS; B: Relationship between SII and DFS/RFS
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40 L 1 e B v P R 2 i A S B A3 I R RE A T
KA T 05 A R 1 BE R RS /N Al RT LA R
22 Pl A T g 240 B 3 A 0 AR R R Ak, i)
M3 wY AR 4P 406 2 i 98 240 Bt b 52 40 0 98 e i I g
F RZ I, DT A2 2E ek 8 A 6 g i 4 A R A RS
I E2L 24 L L A T S 1 o R ) 8 N 25 v i A
BEAVE T, T 0 PR AN A G A A AR AR, UL,
SIL T} 55 AT LA SN 15 98 S8 3 1 AR E A B IR A, AT R
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AN, LSBT I, 2SI I SHE >600 H
SIT#Z 55 5 OS 4R Ja AH G, 17 >4 SIT A9 1 5 1B <600 B
S5 OS TEHH B K &R o 3X 55 58 4 2 i 0k Jol it g 4 7
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FERF R B, B /KF SIS OS 46 A7 565 W5t
B I, SITS OS T & . Al fig /& i T 0f
% IsF [00] 258 2 3t ok I 7 I i) 468 S A 6 48 s L B S0 2
B, X, ROk RGN T R E A B
W8 B ] LA Jin Bk 27 i P83 ST 55 96 i B 3 1000 ¢
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