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ABSTRACT Objective: To investigate the relationship between serum carcinoembryonic antigen (CEA), gastrin 17 (G-17), midkine
(MK) and progastrin releasing peptide (ProGRP) and postoperative recurrence risk in patients with radical gastrectomy (RG). Methods:
156 patients with gastric cancer who were admitted to the Department of General Surgery of the First Affiliated Hospital of Xinjiang
Medical University from January 2018 to August 2020 were selected as the gastric cancer group, and they were divided into the
recurrence group and the non-recurrence group according to whether the patients had recurrence after RG, and 52 healthy examination
volunteers in our hospital during the same period were selected as the control group. Clinical data of patients with gastric cancer were
collected, and serum CEA, G-17, MK and ProGRP levels were determined by enzymed-linked immunosorbent assay. Univariate and
multivariate Logistic regression were used to analyze the influencing factors of postoperative recurrence in patients with RG. The
predictive value of serum CEA, G-17, MK and ProGRP levels in patients with RG was analyzed by receiver operating characteristic
(ROC) curve. Results: Compared with the control group, the serum CEA, G-17, MK and ProGRP levels in the gastric cancer group were
increased (P<<0.05). After 2 years of follow-up, 2 cases were lost to follow-up, and the recurrence rate of 154 patients with RG was
28.57% (44/154). Multivariate Logistic regression analysis showed that elevated CEA, G-17, MK and ProGRP, TNM stage III, low
differentiation, lymph node metastasis were independent risk factors for postoperative recurrence in patients with RG (P<<0.05). ROC
curve analysis showed that the area under curve (AUC) of the combined prediction of CEA, G-17, MK and ProGRP in patients with RG
was greater than that of CEA, G-17, MK and ProGRP alone. Conclusion: The elevated levels of serum CEA, G-17, MK and ProGRP are
closely related to postoperative recurrence in patients with RG, which may be an auxiliary predictor of postoperative recurrence in
patients with RG, and the combined prediction of serum CEA, G-17, MK and ProGRP is of high value.
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Table 1 Comparison of serum CEA, G-17, MK and ProGRP levels between gastric cancer group and control group

CEA G-17 MK ProGRP
Groups n _
[ng/mL, M( P, Pss)] (poml/L,xz+s) [ng/mL, M( Py, Pss)] [pg/mL, M( Py, Pss)]
Gastric cancer group 156 16.47(7.61,25.38) 8.09+1.92 0.45(0.22,0.70) 249.96(231.98,269.36)
Control group 52 1.63(1.07,2.17) 4.49+1.13 0.20(0.11,0.25) 14.06(8.62,18.24)
(74 - 9.724 16.440 6.041 10.791
P - <<0.001 <<0.001 <<0.001 <<0.001
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Table 2 Univariate analysis of postoperative recurrence in patients with RG

Factors Recurrence group(n=44) Non-recurrence group(n=110) xXN/Z P
Gender(male/female) 28/16 64/46 0.389 0.533
Age(years, x+s) 68.14+6.92 65.38+6.10 2.435 0.016
Body mass index(kg/m?, x:s) 22.00+2.19 22.73+2.42 -1.745 0.083
Smoking[n(%)] 0.665 0.415
Yes 24(54.55) 52(47.27)
No 20(45.45) 58(52.73)
Alcohol consumption[n(%)] 0.176 0.675
Yes 18(40.91) 41(37.27)
No 26(59.09) 69(62.73)
Tumor location[n(%)] 3.320 0.190
Cardia or fundus of stomach 13(29.55) 40(36.36)
Gastric body 5(11.36) 22(20.00)
Gastric antrum 26(59.09) 48(43.64)
Tumor diameter[n(%)] 3.578 0.059
= 3cm 29(65.91) 54(49.09)
<3cm 15(34.09) 56(50.91)
Degree of differentiation[n(%)] 7.625 0.006
Low differentiation 25(56.82) 36(32.73)
Medium and high differentiation 19(43.18) 74(67.27)
TNM stage[n(%)] 8.602 0.003
[ ~1I stage 23(52.27) 84(76.36)
IIT stage 21(47.73) 26(23.64)
Lymph node metastasis[n(%)] 11.076 0.001
Yes 21(47.73) 23(20.91)
No 23(52.27) 87(79.09)
CEA[ng/mL, M( Py, Pss)] 24.05(16.11,36.23) 13.23(6.21,21.68) 4.967 <0.001
G-17(poml/L, x=s) 9.28+1.98 7.60+1.69 5.327 <0.001
MK[ng/mL, M( P, Pss)] 0.69(0.40,1.13) 0.40(0.17,0.56) 4.806 <0.001
ProGRP[pg/mL, M( P»s, Pss)] 264.68(251.21,286.11) 241.25(226.59,261.20) 5.065 <<0.001
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Table 3 Multivariate Logistic regression analysis of postoperative recurrence in patients with RG

Independent variable B SE Waldy? P OR 95%CI

Low differentiation 1.056 0.476 4919 0.027 2.874 1.131~7.305
TNM stage I11 1.033 0.503 4213 0.040 2.811 1.048~7.539
Lymph node metastasis 1.185 0.541 4.804 0.028 3.271 1.134~9.439
Elevated CEA 0.082 0.026 9.950 0.002 1.086 1.032~1.142
Elevated G-17 0.439 0.156 7.967 0.005 1.552 1.144~2.105
Elevated MK 0.069 0.022 9.836 0.002 1.072 1.025~1.120
Elevated ProGRP 0.031 0.011 7918 0.006 1.031 1.009~1.054

% 4 i CEA.G-17 MK ProGRP k3t RG EERFEZHW TN E
Table 4 Predictive value of serum CEA, G-17, MK and ProGRP levels for postoperative recurrence in patients with RG

Best truncation

Maximum Youden

Indexes AUC 95%CI Sensitivity(%) Specificity(%) )
value index
CEA 0.757 0.681~0.822 14.73 ng/mL 86.36 57.27 0.436
G-17 0.710 0.632~0.780 9.93 poml/L 38.64 94.55 0.332
MK 0.748 0.672~0.815 0.59 ng/mL 59.09 79.09 0.382
ProGRP 0.762 0.686~0.827 244.35 pg/mL 88.64 56.36 0.450

Four items

0.906 0.848~0.947 86.36 81.82 0.682
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Fig. 1 ROC curve of serum CEA, G-17, MK and ProGRP levels predicting

postoperative recurrence in patients with RG

S, BENJE A, 45 B LI e A 22 ol
[ i RIS WbR S 2 — . SKERFEUIITTEAGE , CEA AT
PIVEA B 2 Wikn i) 2 — i85 TNM Jp A L 45
KA BRI 5. ABPTEE R s, I3 CEA KI5
RG BHEARFE AR, 2 HALHUR ML CEA KT Sk
SEE e e B DR, RV 2 P R R e, AR AR TR
W AT RE IS P 22 IOV BT AL, S EORJR B2 A0, ARl
A WS, CEA JKF-TH i i) 15 e 4R L AR SR

B FE H WA AR s im AR b G A i i B

JE , b G-17 &5 iy B U ER (9 80%~90% , RERIEL H R 7
WAL E iz g, 4 8 R B i G-17 2R3,
R A Y i 22 1B TRAEA B R A #E il B
TR R R 22 L BRI R, 2R IE B R 2R
PR 2 MR MEERIEE R e BRI AR RIS
AR, G-17 M ke SE BB IR A O F A , HoR Pl g
T A e AU AT, AP R B, 1 G-17 KFTF
5 RG BEARIFZ LA KR, s HALH ST G-17 KTt
e BE IR B 2R A5 7 , S BUm AR 22 A P, LY SEPIRESY
JRUESE, G-17 THi RESANG Wnt/B- BEIREE P15 58 #5  F o
AN LB - e AL fe it B ARG i TR AR R

RAE IS B R A R S R SR BERIL ], AN RE i i 4
I SE AW (DNA )5 % A M A P, 30 e o i A
A, S IR AR AR e S ORI I (et B R A R MK
Je—MZ IR AE K TR, AU S AR5
RS A B RS S: B A0MIIEAE T 4RAES AL . A S5 55
S5 RAER RIS DIERGE , B R Mg MK KE TR
5 B REHTR A P, AW R, L MK KFTHE 5
RG ARG E KA R, A HALH 5 MK Beil i fie 2E R A8 2
3G A G S A RS AT OGP, WFFE M, AT B REE i 2l %
ARJE R BRI A LR R, S BN B o k5 22
AR,

BB R B (GRP ) & —F B IR ) iz oA T B imiE
TR AR 22 2R G0, Rk 0 A TR 0 2 5 R A A
J&£P, ProGRP J& GRP WAL, M%E T GRP BANfEsE , iz
A0 1R E AT LI FEARE , ProGRP /K- T 5 5 1 2 il o0
SEBNEIR A A . ARIFEER LR, LT ProGRP /K- Tt



- 3498 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.18 SEP.2023

w5 RG BENGZ LA K, S HALHE ProGRP /KT

S GRP ik 19, GBS & A2 R sh 5 55 @A, R Gk

/NG B AR B B FIR 2R , S BOR R S R XU 3
AFFESRIE RS, SRR SR TNM 2091 |

ARSI RG B ARG & A M, 7B HE s R 7y

R R NI TNM 2T R L4556 5% RG B H B

AGTERRE T, R R AU T v, i 22 ROC k73, I

1% CEA .G-17 MK ProGRP /K-F-Ik & Hilll RG B3 AR J5 2 K

i AUC .35 T 3R bn i sl
2 LR, B R I CEA (G-17 MK ProGRP /KF- 7}

5,02 RG ARJF RSl K 2%, FTRERLC N RG B H AR

52 R BhIUNFE AR, FLil 75 CEA (G-17 MK ProGRP 7K -1k

A T B ETE = o AEAS YR BE T I TRIHT, 45 R 75 mriEtE 2

HLO TSI

& % 3L #k(References )

[1] Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020:
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36
Cancers in 185 Countries[J]. CA Cancer J Clin, 2021, 71(3): 209-249

2] PEARMARRELER S, TREFLIMF AT MM
FU, P EEFAIAET S LHEE LR &, F R E
BB AR A ACIE F AR K S AR B 6 P B R 3R(2022 4R)
[J]. ¥ % B # shFF 4 &, 2022, 25(8): 659-668

[3] Yekediiz E, Dogan |, Kaya DM, et al. Systemic Immune-Inflammation
Index as a Prognostic Marker of Late Recurrence in Operable Gastric
Cancer: a Dual-Center Study [J]. J Gastrointest Cancer, 2022, 53(4):
870-879

[4] Rosu MC, Mihnea PD, Ardelean A, et al. Clinical significance of
tumor necrosis factor-alpha and carcinoembryonic antigen in gastric
cancer[J]. J Med Life, 2022, 15(1): 4-6

[S] Dondov G, Amarbayasgalan D, Batsaikhan B, et al. Diagnostic
performances of pepsinogens and gastrin-17 for atrophic gastritis and
gastric cancer in Mongolian subjects [J]. PLoS One, 2022, 17(10):
e0274938

[6] Faksk, Az, Fm e, F. P IE T TIN5 KE P 4R &
M BERI]. i B 5 TR 53R, 2020, 26(14): 1111-1115, 1120

[7] Barchiesi V, Simeon V, Sandomenico C, et al. Circulating progastrin-
releasing peptide in the diagnosis of Small Cell Lung Cancer (SCLC)
and in therapeutic monitoring[J]. J Circ Biomark, 2021, 8(10): 9-13

[8] 4 AR S AnE T E K S RS A0 F)[]. f
B A% 22 & (R FR), 2012, 4(5): 62-71

[91 Amin MB, Greene FL, Edge SB, et al. The Eighth Edition AJCC
Cancer Staging Manual: Continuing to build a bridge from a
population-based to a more "personalized" approach to cancer staging
[J]. CA Cancer J Clin, 2017, 67(2): 93-99

[10] #4%, k7 &, Fok, & 7 B & i & 5 4064862022, 4k
T[] AR 2 &, 2022, 44(7): 634-666

[11] Zhi X, Kuang X, Li J. The Impact of Perioperative Events on Cancer
Recurrence and Metastasis in Patients after Radical Gastrectomy: A
Review[J]. Cancers (Basel), 2022, 14(14): 3496

[12] SRk, ok, R 5R, . ir B G P M 0T A IR 30 R xT
1K 25 B 9T B ALLT). W R K AL 2k &, 2022, 34(4): 277-
282

[13] R4E4E, T, EWeH. wiFs ko BERR ABERR 153 5
A m) A SURR R 5 B L SR SR AR T P a9 B AT (T]. S iR,
2022, 20(9): 956-958

[14] Kuo YS, Zheng MY, Huang MF, et al. Association of Diver gent
Carcinoembryonic Antigen Patterns and Lung Cancer Progression[J].
Sci Rep, 2020, 10(1): 2066

[15] k%, R, & %, fik TK1,CEA CA19-9 Al f£ B % 94 b P
4 B B 5 B R A AR 6 AR KM )] A B B 2 5516 R, 2022, 19
(9): 1237-1240

[16] EE#, K& L, F£F &, F. BELA A5 KE CEA CA199
CAT72-4 3 R Bl -3 B AR 6 K5 B A e FRM A [T]. F B AY 8
& Ak, 2017, 44(7): 324-330

[17] Gomes C, Almeida A, Barreira A, et al. Carcinoembryonic antigen
carrying SLe as a new biomarker of more aggressive gastric
carcinomas(J]. Theranostics, 2019, 9(24): 7431-7446

[18] Duan S, Rico K, Merchant JL. Gastrin: From Physiology to
Gastrointestinal Malignancies[J]. Function (Oxf), 2021, 3(1): zqab062

[19] bR B AMAEI&, PREFLEEL PEEFLT A
B 5 35 (2021 p)[T]. P4 B 5 4 &, 2022, 102(16):1169-1189

[20] vhd, T &M, 4548, 5 A B &R 1. A Fabd -17 2F
B AR ARE B 0] R TG & e AAT L[], F B B P a5 4 &,
2022, 45(9): 782-786

[21] 3Rk, R=x=. o if B R QB RIA T sbF -17 A xF -0 F B 09
BT MALT]. N 3k B S B2 53R, 2020, 35(6): 1055-1058

[22] Li Y, Zhao Y, Li Y, et al. Gastrin-17 induces gastric cancer cell
epithelial-mesenchymal transition via the Wnt/B-catenin signaling
pathway[J]. J Physiol Biochem, 2021, 77(1): 93-104

[23] Rihawi K, Ricci AD, Rizzo A, et al. Tumor-Associated Macrophages
and Inflammatory Microenvironment in Gastric Cancer: Novel
Translational Implications[J]. Int J Mol Sci, 2021, 22(8): 3805

[24] Cai YQ, Lv Y, Mo ZC, et al. Multiple pathophysiological roles of
midkine in human disease[J]. Cytokine, 2020, 34(135): 155242

[25] Siregar J, Darmadi D, Ganie RA. Association Between Serum
Midkine Level and Gastric Precancerous Lesion in Patients with
Gastritis[J]. Med Arch, 2022, 76(5): 368-372

[26] =k, A x2. fik VEGF MMP & MK 5 ¥ & KJg 5 X 454509 %
AR B EF RS, 2016, 22(9): 928-930

[27] Zhao W, Liu M, Zhang M, et al. Effects of Inflammation on the
Immune Microenvironment in Gastric Cancer [J]. Front Oncol, 2021,
11(7): 690298

[28] #2&, X R, Ak, F. FaFHah AR MG EA R
&I A R)). B AR, 2019, 26(3): 265-268

[29] FAL, i, R &, F. B T AR R LRR 724 £ F
9B B P e R R B G RF L [J]. BRI F & &, 2018, 45(5):
273-276

[30] Eskik, kAniE, T#, . fif ProGRP ,SCCAg % HE4 53k /| 4m
R B & R AR SR GG X R AL B IME S AT MR A Y E F
P&, 2020, 20(13): 2497-2501

[31] Li L, Yin X, Meng H, et al. Increased Progastrin-Releasing Peptide
Expression is Associated with Progression in Gastric Cancer Patients
[J]. Yonsei Med J, 2020, 61(1): 15-19

[32] & E4F, b, RIERR, . BRRG KB FHELHH AR R
EHMT]. P E R4 &, 2022, 32(7): 588-595



