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Abstract

Key words

Background and Aims: Prognostic heterogeneity remains substantial among patients undergoing
radical gastrectomy for gastric cancer, while conventional TNM staging is insufficient to fully reflect
tumor biological behavior. This study aimed to investigate the prognostic value of preoperative serum c-
Myc and GINS complex subunit 4 (GINS4) levels and their combined detection in patients undergoing
radical gastrectomy for gastric cancer.

Methods: A total of 180 patients who underwent radical gastrectomy for gastric cancer between January
2019 and January 2022 at Jinan No.4 People's Hospital were retrospectively collected, and 50 healthy
individuals undergoing health maintenance examination were included as controls. Serum c-Myc and
GINS4 levels were measured using double-antibody sandwich ELISA. Patients were classified into
double high-expression, single high-expression, and double low-expression groups according to cutoff
values of c-Myc and GINS4 levels. Kaplan-Meier analysis was performed to compare survival outcomes
among groups. Cox proportional hazards regression analysis was used to identify independent prognostic
factors. Receiver operating characteristic (ROC) curves were constructed to evaluate predictive efficacy.
Results: Serum c-Myc and GINS4 levels were significantly elevated in gastric cancer patients compared
with controls (both P<0.001). The overall 3-year survival rate was 58.3%. Patients in the double high-
expression group had a median survival time of 24 months and a 3-year survival rate of 25.58%, which
were significantly worse than those in the single high-expression and double low-expression groups
(both P<0.001). Univariate analysis showed that TNM stage, lymph node metastasis, serum c-Myc level,
and serum GINS4 level were associated with prognosis (all P<0.05). Multivariate Cox regression
analysis identified TNM stage, c-Myc, and GINS4 as independent prognostic factors (all P<0.05). ROC
analysis demonstrated that the combination of TNM stage, c-Myc, and GINS4 achieved an AUC of
0.875, which was superior to each individual indicator alone.

Conclusion: Elevated preoperative serum c-Myc and GINS4 levels are closely associated with poor
prognosis in patients undergoing radical gastrectomy for gastric cancer. Combined detection of these two
biomarkers shows favorable prognostic predictive performance and may serve as a potential serological
marker for postoperative risk stratification and prognostic assessment.
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Figure 1 Kaplan-Meier survival curves of gastric cancer
patients with different expression levels of ¢-Myc
and GINS4
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Table 1 Comparison of clinicopathologic characteristics between the survival group and the death group
i H 7541 (n=105) SET-4 (n=75) %% P
P (%)]
5 61(58.10) 45(60.00)
0.066 0.798
o 44(41.90) 30(40.00)
R[S n(%)]
<60 58(55.24) 40(53.33)
0.064 0.800
=60 47(44.76) 35(46.67)
Mg [n (% )]
EE 63(60.00) 43(57.33)
ERLN 23(21.90) 20(26.67) 0.580 0.748
BB 19(18.10) 12(16.00)
JIed B A [em, n(%)]
<5 52(49.52) 34(45.33)
0.308 0.579
>5 53(50.48) 41(54.67)
(%))
FhIE KT 2 53(50.48) 32(42.67)
1.071 0.301
Ny &4~ 52(49.52) 43(57.33)
FREREA 0 (%)]
E 74 i g 16(15.24) 8(10.67)
FhIE 11(10.48) 9(12.00) 0.831 0.660
i3] 78(74.28) 58(77.33)
AR (%)]
{554k 47(44.76) 31(41.33)
. 0.209 0.647
b ok 58(55.24) 44(58.67)
TNM 5+Hi[n(%)]
I~11 89(84.76) 29(38.67)
41.168 <0.001
I~V 16(15.24) 46(61.33)
WRELEEFER (%))
= 15(14.29) 42(56.00)
35.181 <0.001
i 90(85.71) 33(44.00)
c-Myc(ng/mL, % + s) 5.68+1.06 8.22+1.68 12.420 <0.001
GINS4(ng/mLx + 5) 9.70+1.88 13.65+2.30 12.652 <0.001
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Table 2 Cox proportional hazards regression analysis of prognostic factors in patients undergoing radical gastrectomy for

gastric cancer

S B S.E. Waldlx? HR(95% CI) P
TNM 434 0.896 0.360 6.195 2.450(1.875~3.602) 0.003
A58 0.732 0.496 2.178 2.079(0.136~2.575) 0.673
c-Myc 0.976 0.327 8.908 2.654(1.443~4.258) <0.001
GINS4 1.013 0.385 6.923 2.754(1.267~4.032) <0.001

2.5 c-Myc.GINS4 Bt &l %t B R B AR TS H
T E
ROC M4 {78, TNM 431 | c-Mye. GINS4 Bk
A P B e AR A R B 09 4 T T A (area under

the curve, AUC) A 0.875 (95% CI=0.769~0.935) ,
WAL T —454% (TNM433]: AUC=0.743; c-Myc:
AUC=0.782; GINS4: AUC=0.765), 2% 534 4H 4iit
R (H3P<0.05) (#3) (Fl2),

#3 BEXRTNBEREARTETR X

Table 3 Predictive performance of different indicators for poor prognosis in patients undergoing radical gastrectomy for

gastric cancer

€=ty TRWTHE U (%) Fr5F (%) AUC(95% CI) Youden #5%%
TNM 434 T 76.50 70.30 0.743(0.618~0.810) 0.468
c-Myc 6.82 ng/mL 80.30 78.50 0.782(0.645~0.850) 0.588
GINS4 11.20 ng/mL 82.20 76.20 0.765(0.632~0.830) 0.584
A — 90.50 80.60 0.875(0.769~0.935) 0.711
10- = BUEVEA, CHAEEETREEEL, WA
ol BLFS MG, ELAEFIBLA B RN [ e A BF 5% i
J O = % AT TEE . ASTEIE W) 5 B T L3 o-Mye
2 5 GINSA A K e 984 1A AR 58 TR B U 4
® 04 o (B, WF50 45 R AGE S2 T = % 4E 37 18 B b o
02 o WG RV ), R R B R R AR R ML
» - ?ﬁml TR
00 02 04 06 08 10 ML e-Mye H1 GINS4 43 53l 4 > B 51y 40 i 34 5 119
AT 5 5 T 5 5 DNA S 110 6 BB 11, FLAKOF
E2 c-Myc. GINS4 R _EHE &M EEREARTEH

ROC i %k
Figure2 ROC curves of c¢-Myc, GINS4 and their
combination for predicting the prognosis of
radical gastrectomy for gastric cancer
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M TR R AN 5 A, AS BF 50 4 A 1 16K &
A TR Fr S A v I T R RE % G0 I PR EEL 4
B T TNM 43 199 B AT 2 100U VA 19 & bR i, (BA77E
JRBRAPE, ME DL 58 4 I WA R AR 2 2 S PO
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