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Factors affecting recurrence of gastric cancer after radical gastrectomy in the elderly
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[ Abstract] Objective To investigate the status quo of postoperative recurrence of gastric cancer and to analyze factors affecting it
in the elderly patients with radical gastrectomy. Methods The study included 428 patients who underwent radical gastrectomy in
Qionghai Hospital of Traditional Chinese Medicine from January 2015 to January 2020, and they were divided into the elderly group
(age=60 years; n=207) and the middle-aged and young group (18 years < age <60 years; n=221). The patients were followed up
until January 2023, and the recurrence rate of gastric cancer was statistically analyzed. Cox proportional hazard regression model was
used to analyze the factors affecting the postoperative recurrence in the elderly patients with gastric cancer. Flow cytometry was
employed to detect the Th1/Th2 of peripheral blood CD4" cells in the elderly patients with or without recurrence of gastric cancer, and
Pearson or Spearman correlation analysis was employed to analyze the relationship between Th1/Th2 cytokines levels of peripheral blood
CD4" cells and risk factors of recurrence of gastric cancer. SPSS 19. 0 was used for statistical analysis. Data comparison between two
groups was preformed using  test or X* test depending on data type. Results The recurrence (30.43%) rate of gastric cancer in the
elderly group was higher than that in the young and middle-aged group (16.29%; P<0.05). Cox multivariate regression analysis
suggested that anesthesia risk (HR=1.162, 95%CI 1.021-2.744) , T staging (HR=3.877, 95%CI 1.516-9.854) , N staging ( HR
=4.211, 95%CI 1.543-11.574), TNM staging ( HR=8.241, 95%CI 1.547-40.559) and postoperative adjuvant chemotherapy
(HR=0.501, 95%CI 0.324-0.774) were factors affecting the recurrence in the elderly patients with gastric cancer after radical
gastrectomy (P<0.05). The levels of Thl cytokines and Th1/Th2 in peripheral blood were lower and the levels of Th2 cytokines were
higher in the recurrence group than those in the non-recurrence group, and the differences were statistically significant ( P<0.05).

Correlation analysis indicated that Th1/Th2 of peripheral CD4" cells in the recurrent gastric cancer was negatively correlated with
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recurrence high-risk factor TNM staging (r=-0.358, P<0.001), and was positively correlated with postoperative adjuvant chemotherapy

(r=0.326, P<0.001). Conclusion The recurrence rate in the elderly patients with gastric cancer after radical surgery is higher than

that in the middle-aged and young patients. Besides the common clinicopathological features, the risk of preoperative anesthesia and

presence or absence of postoperative adjuvant chemotherapy are also factors affecting postoperative recurrence of the elderly gastric

cancer. In addition, there is a significant shift from Th1 to Th2 in the elderly patients with gastric cancer recurrence. It is speculated

that TNM staging and postoperative chemotherapy may be involved in gastric cancer recurrence by affecting Th1/Th2 drift.
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Table 1  Univariate analysis of postoperative recurrence in elderly patients with gastric cancer [n(%)]
Factor Recurrence group(n=63) Non-recurrence group(n=144) X2 P value
Anesthesia risk assessment 7.031 0. 008
-1 50(79.37) 87(60.42)
m-v 13(20. 63) 57(39.58)
ECOG physical strength score 6.310 0.012
0-1 points 52(82.54) 135(93.75)
2 points 11(17.46) 9(6.25)
Preoperative serum CA199 0.132 0.716
<37 kU/L 48(76.19) 113(78.47)
=37 kU/L 15(23.81) 31(21.53)
Preoperative serum CEA 0.014 0.907
<5 pg/L 45(71.43) 104(72.22)
=5 pg/L 18(28.57) 40(27.78)
Surgical method 0.039 0.843
Open surgery 13(20.63) 28(19.44)
Laparoscopic surgery 50(79.37) 116(80.56)
T staging 22.117 <0.001
T1 3(4.76) 44(30.54)
™ 4(6.35) 17(11.81)
T3 25(39.68) 43(29.86)
T4a 29(46.03) 35(24.31)
T4b 2(3.18) 5(3.47)
N staging 30. 808 <0.001
NO 6(9.52) 67(46.53)
N1 29(46.03) 28(19.44)
N2 8(12.70) 20(13.89)
N3 20(31.75) 29(20. 14)
Primary TNM staging 25.429 <0.001
I-T 10(15. 87) 77(53.47)
m 53(84.13) 67(46.53)
Degree of pathological differentiation 3.327 0. 068
Middle and high 22(34.92) 70(48.61)
Low 41(65.08) 74(51.39)
Tumor size 0.731 0.393
<5 cm 27(42.86) 71(49.31)
>5 cm 36(57.14) 73(50.69)
Pathological typing 0.178 0.915
Adenocarcinoma 45(71.43) 100( 69.45)
Mucinous cell carcinoma 13(20.63) 30(20.83)
Adenosquamous carcinoma 5(7.94) 14(9.72)
Postoperative adjuvant chemotherapy 5.914 0.015
Yes 27(42.86) 88(61.11)
No 36(57.14) 56(38.89)

ECOG : Eastern Cooperative Oncology Group; CA199: carbohydrate antigen 199; CEA: carcinoembryonic antigen; TNM: tumor node metastasis.
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Table 2 Analysis of related factors affecting recurrence of elderly patients with gastric cancer after radical surgery
Factor B SE Wald X* HR P value 95%CI
Anesthesia risk 0.511 0.251 4.174 1.162 0.041 1.021-2.744
ECOG physical strength score 0. 462 0.258 3.194 1.543 0.079 0.974-2. 625
T staging 1.352 0.474 8. 141 3.877 0. 005 1.516-9. 854
N staging 1.433 0.514 7.811 4.211 0. 006 1.543-11.574
TNM staging 2.114 0. 847 6. 235 8.241 0.013 1.547-40. 559
Postoperative adjuvant chemotherapy -0.685 0.215 10. 161 0. 501 0. 002 0.324-0.772
ECOG: Eastern Cooperative Oncology Group; TNM: tumor node metastasis.
x3 ZEBEMEARGEERBESEEREBEINTM CD4" A Thl/ Th2 K FLLER
Table 3 Comparison of Th1/Th2 levels of peripheral blood CD4" cells between elderly patients with recurrent gastric
cancer and non-recurrent patients after radical gastrectomy (% ,x+s)
Th1 Th2
Group n Th1/Th2
[FN-y TNF-a 1L-2 1L-4 1L-6 IL-10

Recurrence 63 7.56x1. 65 7.97+1.79 8.46+2.11 2.87+0. 35 3.58+0.59 3.57+0. 67 2.63+0. 66
Non-recurrence 144 14.37+2.56 4.53+1.56 12.05+3. 07 1.84+0.32 2.22+0.42 2.34+0.49 7.81+1.15
t 19.410 13.946 8. 444 20.703 18. 842 14.787 33.398
P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Thl: helper T cells 1; Th2: helper T cells 2; IFN-y: interferon-y; TNF-a: tumor necrosis factor-o; IL-2; interleukin-2; IL-4: interleukin-4; IL-6:

interleukin-6; IL-10: interleukin-10.
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Figure 1 Representative flow cytometry of proportions of Thl and Th2 cells in peripheral blood of each group

A Thl cells in recurrence group; B: Thl cells in non-recurrence group, using CD4" cell gating, FITC-CD4" and PE-INF-y* double positive cells as

Th1 cells; C: Th2 cells in recurrence group;

The percentage of the first quadrant represents the frequencies of Thl and

F4 SMEAID CD4 M Th/Th2 5SXEBBWEREE
EXErREREMNEXE
Table 4  Analysis of relationship between peripheral blood
CD4" cell Th1/Th2 and risk factors of recurrence in

elderly patients with recurrent gastric cancer

Factor r P value
Anesthesia risk -0. 154 0.387
T stage -0.254 0. 093
N stage -0.267 0. 084
TNM staging -0.358 <0. 001
Postoperative adjuvant chemotherapy 0. 326 <0.001

Thl: helper T cells 1; Th2; helper T cells 2; TNM: tumor node metastasis.

D: Th2 cells in non-recurrence group, FITC-CD4" and PE-IL-4" double positive cells as Th2 cells.

Th2 cells in each group. Thl: helper T cells 1; Th2: helper T cells 2.
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