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SELLZME(CR). HAZEM(PR). FIRFEE(SD)FES7H, TR (PD)ERALT-3£924] . T ROCH L& H
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Abstract

Objective: The purpose of this study was to evaluate the value of peripheral blood inflammatory indi-
cators, including neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), systemic
immune-inflammation index (SII), and tumor marker carbohydrate antigen 199 (CA199), in predict-
ing the efficacy response and prognostic outcomes of advanced gastric cancer patients receiving im-
mune checkpoint inhibitors (ICIs) therapy. Methods: This retrospective cohort study enrolled 149 pa-
tients with advanced gastric cancer treated with ICIs (primarily PD-1/PD-L1 inhibitors) at the Fourth
Affiliated Hospital of Anhui Medical University from April 2021 to February 2025. Follow-up was con-
ducted until May 2025, during which we collected comprehensive clinical data and pre-treatment pe-
ripheral blood biomarkers. Treatment efficacy was assessed using the Response Evaluation Criteria
in Solid Tumors (RECIST 1.1), with disease progression (PD) or death as primary endpoints. We con-
structed Receiver Operating Characteristic (ROC) curves to evaluate predictive performance of bi-
omarkers (NLR, PLR, SII, CA199), identifying optimal cut-off values. Patients were stratified into high-
risk and low-risk groups based on these thresholds. Kaplan-Meier survival analysis was performed to
assess prognostic differences between subgroups, while Cox regression was employed for univariate
and multivariate survival modeling to determine prognostic factors affecting Progression-Free-Sur-
vival (PFS) in ICIs-treated advanced gastric cancer patients. Results: Among 149 enrolled patients, 57
achieved the best overall response: complete response (CR), partial response (PR), or disease stabili-
zation (SD) as of the final follow-up, while 92 experienced disease progression (PD) or death. ROC
curves established cut-off values for NLR, PLR, SII, and CA199 at 3.57, 159.75, 466.17, 30.75 U/ml. Pa-
tients were categorized into high NLR (n = 48),low NLR (n = 101), high PLR (n = 74), low PLR (n = 75),
high SII (n = 78), low SII (n = 71), high CA199 (n = 73) and low CA199 (n = 76) groups. Kaplan-Meier
analysis showed median PFS of 5.6 months, 5.97 months, 5.6 months, and 6.37 months in high
NLR/PLR/SII/CA199 groups versus 9.6 months, 13.4 months, 14.77 months, and 15.57 months in low
groups. The Log-Rank test showed that the differences between groups were statistically significant
(P < 0.05). Univariate Cox regression analysis demonstrated that histological low differentiation,
lymph node metastasis and elevated NLR/PLR/SII/CA199 levels were significantly associated with
shorter PFS in advanced gastric cancer patients receiving ICIs (P < 0.05). Multivariate Cox regression
model further screened out three independent risk factors: histological low differentiation, high SII
value and high CA199 value, which were significantly associated with the shortening of PFS after ICIs
treatment (P < 0.05). Conclusion: Pre-treatment peripheral blood inflammatory markers (NLR, PLR,
SII) and tumor marker CA199 levels were significantly associated with the prognosis of advanced gas-
tric cancer patients undergoing ICIs therapy. Notably, SII and CA199 were identified as independent
prognostic factors influencing progression-free survival (PFS). Dynamic monitoring of these
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biomarkers provides critical evidence for clinical decision-making in ICIs treatment, facilitating the
optimization of personalized therapeutic strategies.
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1. 518

B e R R 0 E LB 2 —, R B LT A T R o A SOREAE 0 2024
RATHEIE[L], o E B R G R 35 Ji ], AR TR ARG 26 i, HORIE SR AISE TRy
AL JE H ] S R () 28 FAL AN S = A7 H T R B I R R I AR e, HUE A LA A A
R, ZHEEWISH CA TR, K& THRIBEFARON . Bk, BoT. 7 ka1
BE R IT SEFAETF AR T 7 SO RBE YT T B, R IR S )7 iR U S RV E 20, DR
PEFET 52 48-1 (PD-1) S HAC/R PD-L1 Ao HEAE A BE s 78 7 YEBUAR S e A 25 s 30 71 (Immune Check-
point Inhibitors, ICIS)HL LB B il R & B AREIR T T Br e —, fE 10U I H B35 IR R . 28
MM, BEWE T EETM 1CIs YRITI7 S A VbR EW . WAAT A 2500 320 98 7 3R 2 N DA B2 e8] B S 2 Tif 52 4L 458 1l
B, AN TRIRANIR R IFER A G R 5L B b gk — AP IR .

BEZEPTJE 199 (Carbohydrate Antigen 199, CAL199)1E ik R GeRg 1277 Fh |32 N 0 I3 2 A 2
Vi, FoKPHE S 2 Mo s i e UIAH oG . BRAEWE R oR[2], 1B AR s CAL199 7K1 = 1Y &
AR MR EN R, AS5ARMGEZEMIC. thah, MR mErss b i g 98 5 SN 7 % M b Je
R A EE R IIRE, A LG PR A ) 28 1 4 i 5 0% 7 AR 5 SR A B R T AL IR, AT I e
AR BT E S HLR S B ARE 77 ICIs B3z B AR E T ORI bR SRR BRI, RS RAE
2 K o Pk 4 5 9K B2 40 i EL 2 (Neutrophil-to-Lymphocyte Ratio, NLR) A L /N 87 5 ik B 48 ffd b %
(Platelet-to-Lymphocyte Ratio, PLR) T4 56 iiF 75 G4 | /N At i Jili e S £ 80 75 P 110 22 Tt 1k oy b 2L A5 T
Ja S MMEL3] [4]. RS T5% 2 E T8 £ (Systemic Immune-Inflammation Index, SIH) & —Fh 3+ 41 & i A ke
SR bR TS AR S N T RO BRI A I RORE SR, A R SR IR G g VR T Ak e I Hh B L ) I IR
Wit —INGIN Z T A S HTIESE[5], & SH K5 B B e AR A7 J(0S) & TE it Jié A A7 A (PFS)
REROG, IR AT N S R S BT T R RS VRS I TC QIR AR IR . SRTT, KT NLR.
PLR. SII [z CA199 Xl B i3 1CIs ¥ y7 OB & FUs I FINAE T, H AT AR RO 3Ll R,
AT R GRS FRTEAR S ICIs ST RN R &R, LA g ] 15 g S8 i IMAA VR I DR SRR A R AR 45

2. #REHE
2.1. HIRMR

[l ik S £ 2021 £F 4 F & 2025 4 2 F A8 LRI B2 58 DU B J B2 B 4% 52 1C1s IR 77 /9 149 1] i 1)
B B PR B R NALARUE: 1) R >18 ¥ HAW A Hs 1 B B3, 2) ez 2 ) ICIs
6975 3) B4 ICIs ¥6 7 B 58 BE M MLV 2 S MR AR SR N B o HERRARAE: 1) BRAEAFAE IR R S0
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BRI EAEGY: 2) & OF E B B O B BN 25 T RE T sE SR SOW B 3) ICIs iR)T R sk Z R
FURE TR RAIT12 B2 5 iRIB M SE G 17 NS v, ki 1Ay 2025 4 6 H o AW %
LR BAC P A 2 oA HE (5. KYXM-202310-050), firA AN ZH i3 3% 8 i R & 4.

22. BITAR

AWHICW [ 1ICls BZGRTT, BUSTE . BRARREIRITINIT . H ICIs i A e
200 mg FfF AR YT, F B AIERAGL, R EGAZRAAGTR A RAIER AT, 240 mg HO%FHE A 5T 3mglkg
RIZNEFDIC P AT AMESRISE. BAZK. IRMES; SERIGT M EREAE e, thZIRpadt.
MR B A NI E S IERRIT T %, & 2 ISEEaTT e AT 98 CT/MRI BEATSAR 2 VR4S .

2.3. MEIBHR

AT AL U E I e R A 2, WSR2 IC s VAT IR I B R R RO R B, R AR RS
PER. AEIRE(BMI). RSN (IR . MELEEE). MR TNM 2. Mo FeE . M E
s WBIT % RN TS IR ICIS YRTTHT, KA H Gl — RO AR AR g AT R, FE bR a5 i
FIAMAR . IR EL A0 B B I /N 260 %6 B DA SRR CAL99 /KF, FE4m it 5 MR 4 i - k4 b
(NLR). I/~ 9k EL4T i L 36 (PLR) R R 45 g 8 RE TR E (S, THEA XONIM/MR x FR kg i /isk 2 4
) o VAT RN 3 B8 SEARIRT T RPN AR v (RECIST 1.0)BEAT 1A , K5 JE3E J# A= 72 W (Progression-Free Survival,
PFS)E A EE L midibs, HoE XNE ICIs BIRA 2 Rt ke . A A0 T BRI s A LE PR It [a]

2.4, G ENH

KH SPSS 27.0 BAFHAT Ge it /3t o AL R DAGIEL(E 7 L)k, AHRILLECR A 2R MEIES
IATHPESAF R UL X +s Fon, AIEILECRAH t 1856 823038 TERRIFE(ROC) I Z8#f %2 NLR. PLR.
SI Jz CA199 Tl G v 7 it Jg i s A G S48, SR A Kaplan-Meier 26447 #1148, 4T Log-rank
36 AT A LRI K R R BT P < 0.05 SR 7E a4 AR RGN Cox LG XU [l R ik 47 2
R HT. i Gt L P < 0.05 N2 R HA Gt L.

3. &R
3.1 HMIEFR(NLR, PLR. SI)EMEIREH CAL99 MIGHAB fEEE I1CIs Iafr TUS ROFURIZRE

it ROC HiZksr#r, LA PFS fENZ pigift, e S 4abniticfEiln 58 7308 : NLR=3.57, PLR =
159.75. Sl =466.17. CA199 =30.75 U/mL. {&K#HIX LR ER N B FH BT 5= NLR S/MKE 4 (48/101
%). PLR SMEAE L (7475 B1). S miMRAEZH(78/71 ). CAL99 =i/MIR(E 4 (73/76 #1). NLR. PLR. SlI.
CA199 Uil e 19 15 i B ICIs Va7 U (1 I 48 F A (AUC) 73 7l 9 0.636. 0.891. 0.824. 0.719, Tiiill
HER T E I B s A S5 3 (P < 0.05), LK 1, 3% 1.

Table 1. Predictive efficacy of biomarkers on the prognosis of ICIs treatment in patients with advanced gastric cancer

=1 SEYREYIXREIEERE ICIs AT R FUNAL R

A AUC SE P 95% Cl Il FAE B EE (%) R 1 (%) ARSI E
NLR 0.636  0.046  0.005  0.547~0.725 357 42.4 84.2 0.266
PLR 0.891  0.026  0.000  0.840~0.943  159.75 75.0 91.2 0.662
sl 0.824  0.033  0.000 0.759~0.890  466.17 739 825 0.564
CA199 0719  0.045  0.000  0.630~0.808 30.75 66.3 77.2 0.435
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Figure 1. ROC curve of each biomarker predicting the prognosis of ICls treatment

in patients with advanced gastric cancer

E 1. SEYREFUNGEAS 2R E ICIs /BITH/ER ROC iz

3.2. KMHFF(NLR. PLR. S HEHREW CAL199 SEAFEELEFEEER PFS

Kaplan-Meier £ F 57

M4 ion: NLR mEAEE AL PFS B34 TMEH(B.6 vs 9.6 I~ H, P=0.004); PLR m{E K
20 P4z PFS B R 446 (5.97 vs 13.4 N, P < 0.001); SI B4l HEFE 5 2(5.6 vs 1477 M, P <
0.001); CA199 mfE 7N 2 A& #4(6.37 vs 15.57 N H, P <0.001). Log-Rank f4 R, &4 E A7

2 LA 22 ) R Geih 228 (P < 0.05), EILIA 2. % 2,

Table 2. K-M survival analysis and Log-Rank test of different biomarker levels
% 2. TEEYHAFEIIKTE K-M EBFHH R Log-Rank e

Kaplan-Meier 4= 17/>#r

Log-Rank 15 36;

e 5 A4 41 A PFS SE 95% Cl 21 P fti

NLR >3.57 5.6 1.421 2.815~8.385 8.341 0.004
<3.57 9.6 1.269 7.113~12.087

bLR >159.75 5.97 0.732 4,535~7.405 24.967 <0.001
<159.75 13.4 2.433 8.631~18.169

>466.17 5.6 0.615 4.394~6.806 37.665 <0.001
st <466.17 14.77 1.563 11.707~17.833

CAL09 >30.75 U/ml 6.37 0.847 4.709~8.031 23.706 <0.001
<30.75 U/ml 15.57 3.944 7.839~23.301
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Figure 2. PFS K-M curves of gastric cancer patients at different biomarker levels

E 2. FRIEWFREMKEBZEER PFS K-M fhik

3.3. Cox EIVIEEEAG ICIs AT HURHIEXE R

ARAEUSCER 1) B 1 — R B BORE SN R A s B A AR BRAE, TEILAE 3. Cox HLil XU BT )
FEAL R KT R B . FRERE S (HR = 1.89, 95% CI 1.15~3.11). 44124 K 4L (HR = 2.31, 95% CI
1.34~3.98). NLR >3.57 (HR = 2.15, 95% Cl 1.33~3.47). PLR >159.75 (HR = 2.08, 95% CI 1.26~3.42). SII >
466.17 (HR = 2.42, 95% CI 1.52~3.86) 5z CA199 > 30.75 U/ml (HR = 2.67, 95% Cl 1.68~4.24)] 5 PFS 4ii%i &
FHKP < 0.05). ZRESHTH—PIHINHL K5 (HR = 2.05, P = 0.008). Sl 7K F(HR = 2.18, P =
0.002)F1 CA199 F+=i(HR = 2.53, P < 0.001) 2 52l A 5 e 38 1CIs 1697 TiE o el R &, L% 4.

Table 3. Clinical characteristics and assignment of each variable
= 3. B BIRKFHERIREFR

A AL 175 5,
ke <65 % =0, >65% =1
P =0, % =1
BMI >18.5 kg/m?=0, <185kg/m?=1
[ 7% =0, & =1

Ny 2 =0, & =1
o m=0, Iv=1
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AR EE =0, Kok =1
FARH =0, & =1
HIT R T+ T+ BB =0, I+ T =1
PD-L1 27 B B R Bk SR R S R ER R BR BT = 0, fEIdAIET =1
NLR <3.57=0, >3.57=1
PLR <159.75=0, >159.75=1
Sl <466.17 =0, >466.17 =1
CA199 <30.75 U/ml =0, >30.75 U/ml =1

Table 4. Univariate and multivariate analysis of the prognosis of ICIs by Cox regression model

%2 4. Cox @YIHERIFT ICIS AT TR BRER SRR

- LGSR ZHE
w HR (95% CI) Wald y2 P{E HR (95% CI) Wald y2 P18
G 0.978 (0.641~1.494) 0.010 0.919
PER 1.032 (0.601~1.775) 0.013 0.908
BMI 0.876 (0.496~1.549) 0.207 0.649
%% 1.333 (0.865~2.055) 1.694 0.193 -
B 4.410 (1.787~10.880) 10.368  0.001 2.274 (0.881~5.871) 2.884 0.089
53 1.211 (0.759~1.933) 0.645 0.422
AT 1.571 (1.037~2.380) 4.548 0.033 1.785 (1.163~2.738) 7.041 0.008
FARE 1.094 (0.722~1.658) 0.181 0.671 -
BT & 0.823 (0.545~1.243) 0.858 0.354 -
PD-L1 7 1.102 (0.718~1.691) 1.196 0.658 -
NLR 1.825 (1.205~2.763) 8.068 0.005 0.657 (0.402~1.074) 2.801 0.094
PLR 3.127 (1.950~5.016) 22363  <0.001 1.677 (0.933~3.012) 2.991 0.084
sl 3.938 (2.459~6.307) 32535  <0.001 2.762 (1.488~5.127) 10.370 0.001
CA199 2.988 (1.884~4.741) 21613  <0.001 2.161 (1.336~3.495) 9.854 0.002
4. g

B AR Bk A R, IRAT W FEOE o FR A DTE, M4 Globocan 2022 4t it[6], 1w
RIS 129 96.9 3], b 75.7%%E R TR, HROR B RS A 22 . I IR PRIEYE R
B[7], B ERHE RS AAFE(0S)UA 35.1%, B AR T B MR B4R A A7 7K 1 (40.5%), [ B 4 TG
I SR AT T Wik ™ U2 Bk o =4 BT SR BV T R G 0] 18 e (IS AN P70 I e A A1 g 491 ) S A5 R B 0 i 5
BN R S AR 1 A PR AL AR (8] X — HE R T B AR R N =2RIB)T ATTRACTION-2 i
I6[9]13—2k75 97 CheckMate 649 [10]. KEYNOTE-062 [11]. KEYNOTE-811[12]. ORIENT-16 [13]%5% Il
Il ARG SAUE S, PD-1 #0171 o] S 3 S TH B ) 58 2 i AR A7 A (OS) L e it e A= A7 BA(PFS), #fSr BRI
Pt (A RFTA BFHHAEM ICIs 16IT IR, 2%~4%I1) 58 2 R A Al J A A I S BEAH A RSO
(Treatment Related Adverse Events, TRAES) [14]. Kk, 8] 75 234816 200 S y7 R0 S T 45 5 ] LA
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BRI R R 2R AN . MR AR AN, PD-L1 RikAKCP BRI ZRAR 4 (TMB) Je i B AR e 1
(MSI) S JiIga 514 A b D T A R S B I8 T AR A T (1 S B PO (X1 -F-[ 151, F I PR 82 FH A7 T i % Pk
i B BTG =AU, HARS DU RR OB S e AL B A, i AR AR ). AR R B
R, B KM BREDREY, WA R R 2 E T,

AR, EREE 2 MR SR PR IR A 3% |, 4 B 98 )R Bi(Systemic Inflammatory Response Syn-
drome, SIRS)TE &P I8 1 & A5 R i ot B EEVE o TR R 5% mp 1) 9 RE R AS 728 A v Je o 4/ ] o A= b
VRIS, b rhvkign i 5 bk 40 2R (NLR) . /NS 40 E R (PLR) 9k EX 40 i 5 Bk
2 it LY 2 (LMR) A A — SEI5CG 28 M b 28 S5 i 8 o7 208 M ) % i 210 v LA o B AR ) 2 i S [16]
Muangto T Z£[17]7E— Tk Xt 49 575 A s S 3 i 52 s R B, NLR A PLR 5 e UL 2 IR P A7 7E
23 A ISME(P < 0.05), %M NLR AT PLR 7K-F-x% T Tt ik 50% 1 WUZ = iR FE B A — € 3R,
&5 ST H A o 1 U R AN S A T (PPV) o JULJZE IR R B8 o VP AT - Ay IS 3 Jo AR T U 1Y) 2 2 A
F, LSRR R R VETRAR VT BRI B T MO R B A BDRE, HA 5T 5 W B RN
FAEARAT AAHRER . FREE[18] LABE3Z S e LN T I E A7 Ak /N4 i il (NSCLC) i A 9B 5800 42,
ST RIAME NLR AMIK PLR 5 R 471 PFS Rl OS #¢(P < 0.05), W 7i#7r PD-1 #fil7a 47 B B % 1) PLR
RIS e R 24 0 b TR 20 B B (AL C) ZKP T B 5 22 R BB U I TS AH DG, JeR PLR AIEDN PD-1 il 57
RENGIT I — AN TIUS TINFE IR - 2R1B03, 7E 55— T FE[19] Hhont T332 40 R S S p B 7 A A 1 3E
NREATE(NSCLC) 3 b, RGE S RORETR (S rh PR 4 I 5 ik EE 4 I EE 28 (NLR) S I/ S5 ik 2
2 b 28 (PLR) [RIRE 2 L HE F00I 1C1s Y6977 20 & TG B0 vl RV, R R A i 7 (%) 00 4 A= P 7640

AW ROC HiZk T4 B 277, NLR. PLR. SIl. CA199 X432 ICls 377 KM B i f & (0 15
B —m I TANE, 73 &AM B ARG FE, R B B S E A ARE A, NLR.
PLR. SIl. CA199 5im#a il 2 [a] @R ARG, & AEYbr S E B =, Bomis iz . Kaplan-Meier 4=
s REN, SEAEHENFA PFS B E4% : NLR. PLR. SII. CA199 ={E4H {7 PFS 4514 5.6
MHL 597 AL 56 MNH L 6.37 NH, Bl g RIS EART X MARE A AEAFR A (K NLR 2419.6 ™M H,
i PLR 4 13.4 N H, 1K S 41 14.77 A~ A, {% CA199 41 1557 ™ H, 4 Log-Rank f36iEsE, #48hrm
AP AL IR A A7 22 38 B it 2% 5 U(P < 0.05). R4S RAMNIGUE T BEAETE i . 5 P4 Ly 55080 o
MIRIN, 58 BN SO AR BN 1 540 B A B R I Va7 A . BRI A [20] K I = NLR.
7 CA199 & B2 M I ) B e HR 5 232 ICIs ¥697 )5 PFS HIMST fE N 5 FEA B [210EE T 4NA M T ke
ST FE e NLR AT AE Ay TR0 52 J 31 B 98 G 2 VR 77 A A A IR PRI (L . AW AL X e it |
RGRT T NLR. PLR. SII & CA199 5 ICIs TR R, ZTRFR G B kR 1 FoAth IR A% 5 20
SERPAZHBETIER, AR T SRS 1 e B A T S A S AR S TR

AHFFE Cox L RSB 73 b b 2 R i o, A4V E. &SI & CAL99 & R i i
e B ICIs W7 TG ML fER R 2 . T IR R K74k B %8 (PDGC) 4 i /- (L AR AR, P,
WAERHE bR - AL, REUMREPUR R IR, R R R P, TR IR KA, N bR
POEAEE A T 400, M2 RSN AIRIE S N, PD-L1 RIAFAK, JLHEMH CD8+ T 4iffushfie, M35
ICIs e m e [22] BeAt, MRk B iR &R, 5 F B IEERY #Y), 1F ICIs 2 RHT C s
B2 SN TF 34 B SORE [ BTk A R4l SRR B 28 [ - (IL-6+ TNF-a) s STAT3/NF-xB i i,
PRk PR 5 I A S G A R B A s I /N SRR T — R A kAR K A R IR T A AL R
Ty WAL KR 1-B (TGF-B) AL /AN J5 1 AE K (K7 (PDGF), 1 0 il 200 B 38 5 K 6 3k 4328 W AW - 36
[23]; WhEL4nffis /> S5 CD8+ T 4HMu D) ReEss, BELHZHIFS ICIs J7 8. CAL199 /K-FFt w5 g 1A Al
UG HE A 7% B WG B SO A8 2 REL O, L S v PR A7 A, OB R A i T s A SR 4 L (D Cs) AR T 4 i
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AL, FEIEHE M2 B R AR AL T B S B M A R [24] . AL, CAL99 BB AL 2 RN Zidr &, ¥R
7R B KPR IR TR AR 224, PFS B4R

KR FAAFELL N RRYE: B, AR vsodit, 2l#E kRN R—, HHo 28 M
JARREE, ARER 45 R R e RO Pl . AN EERR G T BRI, BT AR
FEARRAARGT /N, K35 B B2 2 B W7 R (ICIs B RIARAEALIT), AN A GHVR T 2R Fl&E ST
FEHEAT 8 — 48 5oy R WA A, X AT REIRVE bR SV S PG RIS Rk iReE, ABFFRRE
YN8 LN BB AR 1 4 AR YRR S (U0 CEAL CAL25. fEH IR DNA £5), BRI To ik 4 1AL £ WikR
EWECE B G RN . ARKBFFRE T KRR KBV A AN 2 5C8 AEYbr 4
FRZHOAEE, FRRWRETE AT P 47 4L 40 b LA i S it DL AT IS IE I R, M
T 1 R S B 2 4 B X S PR AR AR

Zx PR, ¥BITHT NLR. PLR. SII & CA199 7K1 51 A 15 g J 3 ICIs Y697 ¥ PFS R AHC. Hrr,
SI F1 CA199 1ERNfRIME AR BIAEhrEY), TETAH S AFEXS ICIs BITRTT IR A A7 45 o) J7 T FE I
W

£ E&WA
2024 4F P 2R PAMERRVIUH (4 5. 2024BAg20002).
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