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[Abstract] Objective To investigate changes in serum lipid profile parameters combined with tumor markers in
gastric cancer (GC) patients and their value in GC screening. Methods A total of 100 patients diagnosed with GC at
Renji Hospital (West) between May and September 2025 were consecutively enrolled as the GC group (54 cases in stage

I/l and 46 cases in stage M/IV). Additionally, 100 age- and sex-matched healthy individuals undergoing routine
physical examinations were included as the healthy control (HC) group. The serum levels of nine lipid indicators (high-
density lipoprotein cholesterol [HDL-C], low-density lipoprotein cholesterol [LDL-C], total cholesterol [TC], triglycerides
[TG], small and dense low-density lipoprotein cholesterol [sdLDL-C], apolipoprotein [Apo] Al, ApoB, ApoC2, and
ApoC3) and five tumor markers (carcinoembryonic antigen [CEA], carbohydrate antigen [CA] 19-9, CA50, CA242, and
CA72-4) were measured using an automatic biochemical analyzer and an electrochemiluminescence instrument.
Intergroup differences were analyzed using the Mann-Whitney U test. A stepwise Fisher discriminant analysis was used
to establish a screening model based on lipid profiles and tumor markers. Diagnostic performance was evaluated using
receiver operating characteristic (ROC) curve analysis, and the model's diagnostic performance was validated using 30 GC
patients and 30 healthy controls consecutively enrolled from September to December 2025. Results Compared with the
HC group, the GC group showed significantly lower levels of ApoAl, ApoC3, TC, HDL-C, LDL-C, and sdLDL-C (P <
0.05), while CEA and CA50 levels were significantly higher (P < 0.05). Patients with stage -V GC had lower levels of
ApoAl, ApoB, TC, HDL-C, LDL-C, and sdLDL-C compared to those with stage I -1 GC (P < 0.05). ROC analysis
showed that among individual indicators, HDL-C had the highest diagnostic performance, with an area under the curve
(AUC) 0f 0.797 (95% CI: 0.734-0.850), sensitivity of 78%, and specificity of 74%. The screening model including ApoAl,
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ApoC3, HDL-C, LDL-C, TC, sdLDL-C, CEA, CA50, and age achieved an AUC of 0.940 (95% CI: 0.891-0.971), with
83.75% sensitivity and 92.5% specificity, outperforming any single biomarker in diagnostic efficacy. Conclusion  The
combined panel of ApoAl, ApoC3, HDL-C, LDL-C, TC, sdLDL-C, CEA, CA50 and age offers a potential auxiliary tool for

detecting gastric cancer.
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Table 1 Expression levels of serum lipid markers and tumor markers in patients with gastric cancer and healthy individuals

Item HC group (n=100) GC group (n = 100) P 1 /11 stage in GC group (n =54) 1ll/IVstage in GC group (n = 46) P

Serum lipid markers
ApoAl/(g/L) 1.43 (1.32, 1.65) 1.20 (1.04, 1.38) <0.001 1.29 (1.15, 1.45) 1.08 (0.93, 1.26) <0.001
ApoB/(g/L) 0.88 (0.74, 1.00) 0.83 (0.68, 1.03) 0.224 0.91 (0.71, 1.05) 0.73 (0.62, 0.92) 0.004
ApoC2/(mg/dL) 3.65(2.53,5.10) 3.59 (2.54, 4.81) 0.776 3.78 (2.51, 5.00) 3.51(2.58,4.77) 0.631
ApoC3/(mg/dL) 11.01 (9.45, 13.72) 8.89 (7.75, 11.66) <0.001 9.08 (7.99, 12.67) 8.69 (7.68,10.95) 0.326
TC/(mmol/L) 4.94 (4.37,5.42) 4.41 (3.53,5.11) <0.001 4.53 (3.86, 5.51) 3.88(2.97,4.71) 0.001
TG/(mmol/L) 1.04 (0.70, 1.43) 1.12 (0.83, 1.49) 0.405 1.12 (0.85, 1.46) 1.12 (0.85, 1.55) 0.722
HDL-C/(mmol/L) 1.36 (1.22, 1.65) 1.05 (0.87, 1.23) <0.001 1.13 (0.99, 1.33) 0.95 (0.69, 1.12) 0.001
LDL-C/(mmol/L) 3.10(2.54, 3.57) 2.57(2.00, 3.27) 0.001 2.89(2.12,3.57) 2.33 (1.68, 2.98) 0.003
sdLDL-C/(mmol/L) 0.79 (0.64, 1.09) 0.67 (0.50, 0.93) 0.001 0.75 (0.58, 1.00) 0.59 (0.44, 0.75) 0.002

Serum tumor markers
CEA/(ng/mL) 1.17 (0.77, 1.87) 2.25(1.37,3.59) <0.001 2.06 (1.41,3.17) 2.38 (1.34, 5.02) 0.195
CA199/(U/mL) 7.90 (4.98, 13.18) 9.59 (4.73,17.73) 0.224 8.56 (4.76, 16.03) 11.50 (4.17, 21.02) 0.196
CA50/(IU/mL) 4.50 (3.35, 5.95) 5.65 (3.04, 9.96) 0.044 5.33(3.07, 8.91) 6.60 (2.94,11.78) 0.244
CA242/(U/mL) 4.39 (2.64, 6.53) 3.98 (2.45,7.75) 0.494 3.98 (2.45,7.57) 4.00 (2.44, 10.70) 0.540
CA724/(U/mL) 1.93 (1.34, 3.31) 1.79 (1.40, 3.43) 0.713 1.81(1.28, 3.09) 1.69 (1.42, 6.43) 0.433

HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; TC: total cholesterol; TG: triglycerides; sdLDL-C: small and dense
low-density lipoprotein cholesterol; Apo: apolipoprotein; CEA: carcinoembryonic antigen; CA: carbohydrate antigen. The data are presented in the form of
median (P,,, P,,). a: HC group vs. GC group; b: I /Il stage in GC group vs. lll/IV stage in GC group.

R2 B—MFEEMREMISETGCHIMBES T

Table 2 Diagnostic performance of eight serum biomarkers for gastric cancer

Item AUC (95% CI) Optimal critical value Sensitivity/% Specificity/% Youden index
ApoAl 0.771 (0.707-0.827) 1.22 g/L 55 92 0.47
ApoC3 0.690 (0.620-0.753) 8.74 mg/dL 49 90 0.39
TC 0.667 (0.597-0.732) 4.02 mmol/L 44 89 0.33
HDL-C 0.797 (0.734-0.850) 1.23 mmol/L 78 74 0.52
LDL-C 0.642 (0.572-0.709) 2.39 mmol/L 45 85 0.30
sdLDL-C 0.633 (0.562-0.700) 0.62 mmol/L 42 80 0.22
CEA 0.755 (0.690-0.813) 1.52 ng/mL 74 68 0.42
CA50 0.583 (0.511-0.652) 6.26 IU/mL 46 82 0.28

AUC: area under the curve. The other abbreviations are explained in the note to Table 1.
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{EAS T B, AWTSE i 05 Kot 2448 hn A7 1
BN, BRI T P< 0.051F R 44 SR 36 /K 1, {H X AT g
HE B PR 5 SR RO . WOt BIFTR A R EIR R
PEGTHT, #0553 BAPE ¢ B SR R AEAS Y BT R A T 5
UE. WEAh, A58 5L T GCRE BT IFT 43T Ay I A e s ol
VKPS AT — & B SR BRE, A [l S 1 AR B
HEE R B FRIR S M GCRY A SR, TEAR BT o, KSR AR
B A RN 15 i e 5 SR B IR R 5] i A B
i AR 7K 2 AR TE O 3 AR S SRR 2 R A
FA SR I A AT BE S I 1 KPR R T
AR, g — 2D P S T A i R R | R LU R
A AR 3 R o

25 TR, GCERAA NS AR ZEbm A A b ki ) A2
LS BRI R A —E KR, {CEA. CA507K
-1 4L T+, TC, HDL-C, LDL-C, APOAI, APOB, APOC3
IKVZR A BRAIG, S W 1Y) % R RN JR $2 it T 5%
ApoAl, ApoC3, HDL-C, LDL-C, TC, sdLDL-C, CEA, CA50
RAEWE A L GCHfi A AL A] Sy I R4 B2 Wi it 2% |

* * *
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