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Associations of preoperative serum CRLF1 and PD-1 levels with
clinical stages and postoperative recurrence in gastric cancer®

Xue Ying-ling, Li Shen, Cao Yu-qing
(Department of General Surgery V, Handan No.l Hospital, Handan, Hebei 056000, China)

Abstract: Objective To evaluate the associations of preoperative serum levels of cytokine receptor-like
factor 1 (CRLF1) and programmed death-1 (PD-1) with clinical stages and postoperative recurrence in patients with
gastric cancer. Methods A cohort of 98 gastric cancer patients treated at our hospital from January 2021 to
December 2023 was included. Patients were stratified into the stage I-II group (n = 45) and the stage III-IV group
(n = 53) on the basis of clinical stage. Furthermore, based on a 2-year follow-up for recurrence, they were classified
as having no recurrence (recurrence group, n = 59) or confirmed recurrence (non-recurrence group, n = 39).

Preoperative serum CRLF1 and PD-1 levels, and clinical data were compared among the groups. Logistic regression
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analysis was used to determine the influencing factors for postoperative recurrence in gastric cancer, and receiver
operating characteristic (ROC) curves were plotted. Results Comparison of serum CRLF1 and PD-1 levels between
the stage III-IV group and the stage I-1I group showed statistically significant differences (P < 0.05), where the stage
III-1V group had lower serum CRLF1 levels and higher serum PD-1 levels than the stage I-1I group. No statistically
significant differences were observed between the recurrence group and the non-recurrence group in terms of sex
distribution, age, body mass index (BMI), tumor location composition, maximum tumor diameter, smoking history,
alcohol consumption history, pathological type composition, or the rate of postoperative adjuvant chemotherapy (P >
0.05). Statistically significant differences were found between the recurrence group and the non-recurrence group in
differentiation grade composition, lymph node metastasis rate, distant metastasis rate, and TNM stage composition
(P < 0.05), where the recurrence group had higher proportions of poorly-differentiated tumors, lymph node
metastasis, distant metastasis, and TNM stage III-1V tumors compared with the non-recurrence group. Comparison
of serum CRLF1 and PD-1 levels between the recurrence group and the non-recurrence group showed statistically
significant differences (P < 0.05), where the recurrence group had lower serum CRLF1 levels and higher serum PD-1
levels than the non-recurrence group. High serum PD-1 levels [OR = 1.010 (95% CI: 1.004, 1.016)] and TNM stage
MI-1V tumors [OR = 28.258 (95% CI: 5.427, 147.133)] were risk factors for postoperative recurrence of gastric
cancer (P < 0.05), while high serum CRLF1 levels [OR = 0.016 (95% CI: 0.002, 0.114)] were a protective factor
against postoperative recurrence (P < 0.05). The area under the curve (AUC) of CRLF1 for predicting postoperative
recurrence in gastric cancer was 0.768 (95% CI: 0.674, 0.862), with a sensitivity of 89.7% (95% CI: 0.758, 0.971)
and a specificity of 55.9% (95% CI: 0.424, 0.688). The AUC of CRLF1 combined with PD-1 was 0.825 (95% CI:
0.742, 0.907), with a sensitivity of 97.4% (95% CI: 0.865, 0.999) and a specificity of 61.0% (95% CI: 0.474, 0.735).
The AUC of the combination of CRLF1, PD-1, and TNM stages was 0.914 (95% CI: 0.858, 0.970), with a sensitivity
of 89.7% (95% CI: 0.758, 0.971) and a specificity of 88.1% (95% CI: 0.771, 0.951). Conclusion Decreased
preoperative serum CRLF1 levels and increased PD-1 levels in gastric cancer patients are associated with more
advanced clinical stages and a higher risk of postoperative recurrence. The combination of CRLF1 and PD-1
detection with TNM staging has high clinical value for predicting postoperative recurrence in gastric cancer.
Keywords: gastric cancer; cytokine receptor-like factor 1; programmed death-1; TNM stage; postoperative
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P 0.000 0.001
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x2 FEAWEEE-MIRLLE

BRM 39 1821 4928+586  22.14+2.15  14(3590)  25(64.10) 3.23+0.88 14(35.90)  10(25.64)
KERA 59 20/30 4851 +6.13 2207242  18(30.51)  41(69.49) 3.12+0.71 17(28.81)  14(23.73)
X/ 0.085 0.619 0.146 0.310 0.682 0.545 0.046
P{H 0.771 0.537 0.884 0.578 0.497 0.460 0.829

2R 34(87.18)  5(12.82)  11(2821) 28(71.79)  25(64.10) 3(7.69) 10(25.64)  29(74.36) 33(84.62)
KERMH  53(89.83)  6(10.17)  30(50.85)  29(49.15) 22(37.29) 0(0.00) 35(59.32)  24(40.68) 42(71.19)
X118 0.166 4.947 6.764 4.682 10.726 2.357
PH 0.684 0.026 0.009 0.030 0.001 0.124

%3 AEFESEECRLF1.PD-1KFELE (rxs) SV R R TS5BS RS [OR = 3.003 (95% CI.

1296, 6.960)] . TNM 43 91 5 Tl FI IV I [OR = 4.229
(95% CI: 1742, 10.266)]. PD-1 K FE B [OR =1.007

grRA 39 1.39+0.33 714.49 +93.53

R RM 59 1.86 £0.53 631.86 + 122.44 (95% CI:1.003, 1L.O11) Ve FE AR B K 1 fE i A 3%
e 5497 3579 (P <0.05) ; 43 AL T2 B (#5431 ) [OR =0.380(95% ClI :
Pl - AT 0.160, 0.901)], CRLF1 /K ¥ [OR = 0.089 (95% CI:

0.028,0282) | HE A E LM HETHE (P<

SeAR RO HAR G AT B R — ] Logistic M1IH 0.05) . W% 4.

x4 FMBEARERKBEEZ—MK Logistic BT SH

PR 0.120 0.414 0.085 0.771 1.128 0.501 2.536
AEH 0.018 0.035 0.276 0.599 1.018 0.951 1.090
BMI 0.013 0.090 0.022 0.881 1.014 0.850 1.209
LR S A -0.243 0.437 0.310 0.578 0.784 0.333 1.848
iR dee R AR 0.182 0.266 0.465 0.495 1.199 0.711 2.022
I sl 0.325 0.441 0.543 0.461 1.384 0.583 3.281
P 0.103 0.478 0.046 0.829 1.108 0.435 2.826
SRR 0.262 0.644 0.165 0.685 1.299 0.368 4.591
Wapteidis -0.968 0.441 4.821 0.028 0.380 0.160 0.901
RS 1.100 0.429 6.576 0.010 3.003 1.296 6.960
TNM 4348 1.442 0.452 10.157 0.001 4229 1.742 10.266
RIGHEBIST 0.800 0.529 2291 0.130 2226 0.790 6.276
CRLF1 -2415 0.587 16.949 0.000 0.089 0.028 0.282
PD-1 0.007 0.002 10.274 0.001 1.007 1.003 1.011
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i) PD-1CGES B )ER HAZRE  WAZH R —

M Logistic [l 9458 Y | 25 3 75« 1l 7 PD-1 7K °F- &
[OR =1 .010(95% CI:1.004,1.016)].TNM Jg Il 0
IVII[OR = 28.258 (95% Cl:5.427, 147.133) 3 &
FEAR R KW G K 2 (P <0.05) , 1ML CRLF1 K-
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KRR ZE (P <0.05), IL#ES5,

®5 HMBRARE LS EE—M Logistic RS S
ZES b S, Wald x*{H Pt ORfif s
TR FR
CRLF1 -4.163 1.018 16.738 0.000 0.016 0.002 0.114
PD-1 0.010 0.003 10.555 0.001 1.010 1.004 1.016
TNM 43+ 3.341 0.842 15.755 0.000 28.258 5.427 147.133
CRLF1 x PD-1%¢H. 0.002 0.007 0.048 0.826 1.002 0.988 1.015

2.6 ARH CRLF1.PD-1.TNMO M BEAREE
& B E

ROC th£E 20 M 7R, CRLF1 A4 T30 8 98 A s 2
K £ m Y (area under the curve, AUC) N
0.768 (95% CI: 0.674, 0.862), & N 89.7%
(95% CI:0.758, 0.971) , ¥ 5 ¥ H 55.9% (95% CI:
0.424, 0.688) . CRLFI B¢ & PD-1 il il i AUC N

0.825 (95% CI: 0.742, 0.907), N 97.4%
(95% CI:0.865,0.999) , ¢ 5 P£ K 61.0% (95% CI:
0.474, 0.735)., CRLF1., PD-1. TNM 4338k & i
) AUC 2 0.914 (95% CI: 0.858, 0.970), #{/EM:
4 89.7% (95% CI: 0.758, 0.971), HiHPEH88.1%
(95%CI: 0.771, 0.951), WFE6 M 1,

%6 ARETCRLF1.PD-1.TNM4HEIX BEARGEE & BNz aE

st T Rt —— e, ——
TR RR TRR FR TR RR
CRLF1 1.805 pg/L 0.768 0.674 0.862 89.7 0.758 0.971 55.9 0.424 0.688
PD-1 692.450 ng/L. 0.701 0.597 0.805 64.1 0.472 0.788 71.2 0.579 0.822
TNM 433t 0.668 0.575 0.762 74.4 0.579 0.870 59.3 0.457 0.719
CRLF1Et4A PD-1 0.825 0.742 0.907 97.4 0.865 0.999 61.0 0.474 0.735
=FBA 0.914 0.858 0.970 89.7 0.758 0.971 88.1 0.771 0.951
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L7 CRLF1 K VAR T8 & 41,1 PD-1 KP4, 5
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FHHE | BB 6% R 2 T Aol o i) IRURS: DA R 3R o

CRLF1 1 g 41 i PR - 32 1A PR -7 S i )y o
BAT— A A s & A & R R IR T
Hh g 2R AR FH i R B g o0 5RO FE — S S AR
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19p13.11 DX Y — A6 358 XU RS 18 5 8% CRISPR i
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M2 AU 10 20 B Ak AN T 40 i T RERE 8 L JE A A T
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B PD-1 1 L 5 T REAEIE , 18 5 1815 14 T 41 i i) 12
e 184 T R TL—10 45 300 1l 1 40 B D51~ 114 3 0 338 Jin 23 61
HH G, 2[R 48] o A 328 1 1) 1) 21> 250 A BF 5 245 SR B
N A R E R ETINT PD-1 K B E T, HE
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FEAEEBRR Y , R RGN E R S &R0 %
s BRI, B 5 TNM 23 399 %5 D0 AE OC |, {H R I 7 I 7
SR ANAE 5 BE DT I AR 2 48 6 T B AR G 2k
(18 S0 0000 7 5 A X A e T R 9 9 6 S K o 7
Vi) LA U2 B K 30 ) T 445 J) , O o SE RS B IR A
PRI PD-1 . CRLF1 J 45 15 98 5 58 A 55 i ELAAk
3 F AL, DL TEORS A P4l X B g TS ) 100 A
K Ag FARPEIRTT A 25 NI 8 AV FE

5

=z

% X W

—

1 A S, BRAZES, PRI A . IV CA125, CA19-9, CEA KAk
I PD-L1 £ MY 5 98 58 A 77 BOFAS A 0] o =B
2R, 2025, 35(24): 103-109.

LI HY, SHEN M, WANG S H. Current therapies and progress in

[

[2]
the treatment of advanced gastric cancer[J]. Front Oncol, 2024,
14: 1327055.

Wl AL, WY, & N TR AR R G ) B R IR
MRS IRE ST [0]. HAETH AL AR, 2025, 42(6): 452-461.
R, BIRRME, B3, 25 B RS P R i P 3R R TS 7y
Briv A Z g [I]. e ies MR, 2025, 24(3): 350-356.
PN, RETKCAR, 42 3CHR, 55 . 4MIBEE I CRLF 1 ZIAXI4S Bz 4
OB FNAN I SERERE ST SEMA)]. FUREESE, 2021, 49(9): 995-1001.
SIS, BEHRHE, e, 45 PD-1 40 1M 94 K483 R G0t B s dn
JHL P4 B T 40 Sy 1oz 257 PR ) S (0. o [ B 7 e 4, 2025,
40(1): 143-148.

AMIN M B, GREENE F L, EDGE S B, et al. The eighth edition

AJCC cancer staging manual: continuing to build a bridge from a

[3]

[4]

[5]

[6]

[7]

population-based to a more "personalized" approach to cancer
staging[J]. CA Cancer J Clin, 2017, 67(2): 93-99.

AR BTN AL N B o2, T RSO P I B L & 5
23 P E R S O A N B STA R (2014 4F, KD [T].
AT AEZLR, 2014, 34(7): 433-448.

BRAY F, LAVERSANNE M, SUNG H, et al. Global cancer
statistics 2022: GLOBOCAN estimates of incidence and mortality

[8]

[9]

worldwide for 36 cancers in 185 countries[J]. CA Cancer J Clin,
2024, 74(3): 229-263.

[10] fHZRG, HATE, T2 R, 45 DRI L5 o3 b vl oo i e s
B A BUS I RN BT, A Sas MR, 2023, 402):
239-243.

[11] YAMAMOTO Y, KASASHIMA H, FUKUI Y, et al. The

heterogeneity of cancer-associated fibroblast subpopulations:

their the

microenvironment[J]. Cancer Sci, 2023, 114(1): 16-24.

CUIJ W, LTY, YANGY, et al. Tumor immunotherapy resistance:

origins, biomarkers, and roles in tumor

[12]
Revealing the mechanism of PD-1/ PD-Ll-mediated tumor
immune escape[J]. Biomed Pharmacother, 2024, 171: 116203.

98

[13] LUO S J, YANG Z, CHEN R X, et al. Cytokine receptor-like
factor 1 (CRLF1) promotes cardiac fibrosis via ERK1/2 signaling
pathway[J]. J Zhejiang Univ Sci B, 2023, 24(8): 682-697.

CRISPONI L, BUERS I, RUTSCH F. CRLF1 and CLCF1 in
development, health and disease[J]. IntJ Mol Sci, 2022, 23(2): 992.

YUBY, CAO YL, LI SY, et al. Identification and validation of

[14]

[15]
CRLF1 and NRGI as immune-related signatures in hypertrophic
scar[J]. Genomics, 2024, 116(2): 110797.

LAPLANTE V, ROUSSEAU M, TERKI 8, et al. Cardiotrophin-
like cytokine factor 1 forms a complex with IL12/IL23p40[J].
Sci Rep, 2025, 15(1): 33894.

e B, P L3S miR-3065-3p. CRLF1 -5 451 BLAFE (1
KFR PR AT IR XU B DA A0 (8 23 BT (0] Bk 36 B 2
Juils, 2023, 44(7): 841-847.

XK, B4, ZPLE . MY CRLFL. PRDXG A xf 7 1
B BRI T R/ B ARS ER AT A D). BRI BE 24 2%,
2025, 54(9): 1233-1236.

CHEN J H, ALI M W, YAN L, et al. Prioritization and functional

[16]

[17]

[18]

[19]
analysis of GWAS risk loci for Barrett's esophagus and esophageal
adenocarcinoma[J]. Hum Mol Genet, 2022, 31(3): 410-422.
YANG G, JI B Z, LI H Z, et al. Inhibition of CRLF1 expression
by miR-8485 -1
inflammation, apoptosis, and extracellular matrix degradation[J].
Int Immunopharmacol, 2025, 144: 113643.

PUY Z, JI Q. Tumor-associated macrophages regulate PD-1/PD-

(20]

alleviates -induced  chondrocyte

[21]
L1 immunosuppression[J]. Front Immunol, 2022, 13: 874589.
BT FELACYT. + Bl Ai AR LA, YEARSC, 1907, 45 . PD-1F1CD39
B 5 I AR BRFIE S S0 B G FR [0]. SRR R
2412, 2024, 47(12): 1572-1578.
LI W, LI G C, LUO C &,

immunosuppressive

[22]

[23] et al. Angiogenesis and

niche in hepatocellular carcinoma:
reshaping vascular - immune axis to potentiate antiPD - 1/PD -
L1 therapy[J]. Cancer Manag Res, 2025, 17: 2245-2259.

JESET, SRR, St AR B E ORTT L GINS4., PD-1K
-5 1 R AR AR K TS AR SR (D). o R R OR 224,
2025, 54(2): 156-160.

WEI H Z, WU F H, MAO Y D, et al. Measurement of soluble

PD-1 and soluble PD-L1 as well as PD-L1 and PD-1 from

[24]

[25]

perioperative patients with gastric carcinomalJ]. Jpn J Clin
Oncol, 2022, 52(4): 331-345.
[26] HOU P, HU L, ZHANG J R, et al. Characterization of alternative
sPD-1 isoforms reveals that ECD sPD-1 signature predicts an

efficient antitumor response[J]. Commun Biol, 2025, 8(1): 406.
(321X Fifd)

ARSI g BEIERS, AR, B R ARAT M CRLFL, PD-1
K5 B IEIRIR ARG R M R ). P E BB ARGE,
2026, 36(10): 92-98.

Cite this article as: XUE Y L, LI S, CAO Y Q. Associations of
preoperative serum CRLF1 and PD-1 levels with clinical stages and
postoperative recurrence in gastric cancer[J]. China Journal of
Modern Medicine, 2026, 36(10): 92-98.



