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Diagnostic value of combined detection of multiple serum cytokines for gastric
adenocarcinoma

QI Yufeng', XU Kequn', ZHU Yingwei', SUN Junning’, SU Wen® (1. Department of Oncology, Changzhou No.2 People’ s Hospital,
Changzhou 213000, Jiangsu, China; 2. Department of Immunology, Shanxi Cancer Hospital, Taiyuan 030013, Shanxi, China)

[Abstract] Objective: To explore the clinical significance of multiple serum cytokines in early diagnosis and progression assessment of gastric
adenocarcinoma. Methods: Peripheral blood samples of 85 healthy subjects (healthy control group) and 81 patients with pathologically
confirmed gastric adenocarcinoma (gastric cancer group) were collected from November 2017 to February 2018 at Shanxi Cancer Hospital.
Serum levels of 17 cytokines (including IL-1p, IL-2, IL-4, IL-6, IL-8, IL-10, IL-12p70, IL-15, IL-17A, TNF-a, TNF-B, GM-CSF, G-CSF,
IFN-y, IP-10, MCP-1 and VEGF-A) were measured by AimPlex multiplex assay technology. Their diagnostic values were analyzed by receiver
operating characteristic (ROC) curve. Results: Serum levels of IL-10, IL-8, IL-6, IP-10, MCP-1, VEGF-A and IL-12p70 were significantly
higher in gastric cancer patients than those in healthy controls (all P<0.01). There were significantly increased levels of IL-8, IL-6 and
VEGF-A in advanced-stage gastric cancer (stage I/II) group over early-stage gastric cancer (stage III/IV) group (all P<0.01). AUC (areas under
the curve) of IL-8, IL-6, IL-10, IP-10, MCP-1, IL-12p70 and VEGF-A for distinguishing early-stage gastric cancer patients from healthy
controls was 0.98,0.92,0.89,0.84,0.76,0.74 and 0.58, respectively. The diagnostic sensitivity of IL-8, IL-6 and IL-10 was 97.4%, 89.5%
and 97.4%, respectively, and the specificity was 87.1%, 85.9% and 77.6%, respectively. The AUC of IL-8, IL-6 and VEGF-A for distinguishing
advanced-stage gastric cancer patients from early-stage gastric cancer patients was 0.82, 0.72 and 0.69, respectively. Thediagnosticsensitivity
of IL-8, IL-6 and VEGF-A was 83.7%, 60.5% and 41.9%, respectively, and the specificity was 71.1%, 76.3% and 92.1%, respectively.
Conclusion: The combined detection of serum IL-8, IL-6 and IL-10 may be a potential approach for early screening of gastric adenocarcinoma,
which can also be used to assess the progression of gastric adenocarcinoma.
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Tab.1 Difference in serum levels of 17 cytokines between HC and GC, and between EGC and AGC

Median+IR [p,/(pg'ml™)]

Median£IR [py/(pg'ml™)]

Cytokine Zvalue  Pvalue Zvalue  Pvalue
HC GC EGC AGC
IL-10 0.89+0.92 2.38+1.34 -8.72 <0.001 2.21£1.12 2.47+1.61 -0.44 0.663
IL-8 6.11+3.69 31.87+40.78 -10.72 <0.001 21.14+14.40 55.72+87.98 -5.01 <0.001
IL-6 1.64+1.05 3.8543.39 -9.82 <0.001 2.98+1.67 4.85+4.82 -3.41 <0.001
IP-10 18.65+9.93 39.77+36.55 -8.02 <0.001 35.47+23.13 43.51+43.82 -1.94 0.052
MCP-1 32.30424.48  61.57+£29.60 -6.68 <0.001 55.92+28.71 66.11£26.58 -1.83 0.067
VEGE-A 59.92+62.96 98.30+106.21 -3.78 <0.001 77.21£90.15  134.82+112.82 -2.93 0.003
IL-12p70 0.58+0.37 0.76+0.24 -4.49 <0.001 0.78+0.22 0.75+0.32 -1.05 0.295
IFN-y 1.22+0.71 1.44+0.65 -2.23 0.026 1.41+0.69 1.44+0.57 -0.23 0.816
TNF-B 2.22+0.80 1.79+0.66 -4.63 <0.001 1.73£0.51 1.91+£0.80 -1.14 0.254
IL-17A 3.110.97 2.24+0.75 -7.45 <0.001 2.08+0.86 2.41+0.84 -2.12 0.034
GM-CSF 2.12+1.28 1.41+1.42 -4.98 <0.001 1.40+1.61 1.41£1.06 -0.13 0.898
IL-2 2.75+1.33 1.77+1.33 -5.43 <0.001 1.69+1.14 2.03+1.46 -1.49 0.136
IL-1B 1.81+1.04 1.40+0.42 -5.90 <0.001 1.43+0.38 1.32+0.50 -1.17 0.243
IL-4 6.36+2.60 5.26+1.64 -3.36 <0.001 5.26+1.39 5.59+1.64 -0.51 0.608
G-CSF 4.78+1.03 4.58+1.08 -2.03 0.043 4.44+1.03 4.68+0.98 -0.87 0.383
TNF-q, 1.42+0.83 1.4140.27 -0.98 0.327 1.41+0.20 1.34+0.34 -0.37 0.710
IL-15 5.98+3.22 5.64+3.35 -0.68 0.496 5.48+2.43 5.98+4.37 -0.07 0.943

Pvalue was calculated by Wilcoxon rank sum test. HC: Healthy control group; GC: Gastric cancer group; EGC: Early-stage gastric

cancer group; AGC: Advanced-stage gastric cancer group; IR: Interquartile range; IP-10: Interferon gamma-induced protein 10;

IL: Interleukin; MCP-1: Macrophage chemotactic protein-1; VEGF-A: Vascular endothelial growth factor A; IFN-vy: Interferon-y; TNF:

Tumor necrosis factor; GM-CSF: Granulocyte macrophage colony stimulating factor; G-CSF: Granulocyte-colony stimulating factor
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HC: Healthy control group; EGC: Early-stage gastric cancer
group; AGC: Advanced-stage gastric cancer group
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Fig.1 Comparison of serum level of IL-8 and IL-6 among
healthy controls, early-stage and advanced-stage

gastric cancer patients
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Tab.2 The diagnostic value of 7 cytokines and their combined detection for differentiating EGC from HC
Variable AUC 95% CI P Cut-off value [py/(pg'ml")]  Sensitivity (%) Specificity (%)
IL-6+IL-8+IL-10 0.99 0.98-1.00  <0.001 NA 94.7 96.5
IL-6+IL-8 0.99 0.97-1.00  <0.001 NA 92.1 96.5
IL-8 0.98 0.96-1.00  <0.001 10.18 97.4 87.1
IL-6 0.92 0.87-0.97 <0.001 2.47 89.5 85.9
IL-10 0.89 0.83-0.96  <0.001 1.43 97.4 77.6
IP-10 0.84 0.75-0.94  <0.001 26.38 81.6 88.2
MCP-1 0.76 0.67-0.85 <0.001 41.02 81.6 65.9
IL-12p70 0.74 0.66-0.83 <0.001 0.63 86.8 57.6
VEGF-A 0.58 0.47-0.68 0.173 30.75 97.4 21.2

The cutoff value was determined when Youden's Index was maximum in ROC. AUC: Area under the curve;
CI: Confidence interval; NA: Not applicable
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Tab.3 Diagnostic value of 3 cytokines and their combined detection for differentiating AGC from EGC

Variable AUC 95% CI P Cut-off [py/(pg'ml™)] Sensitivity(%) Specificity (%)
IL-8+IL-6+VEGF-A 0.85 0.76-0.93 <0.001 NA 67.4 94.7
IL-8 0.82 0.73-0.92 <0.001 28.63 83.7 71.1
IL-6 0.72 0.61-0.83 <0.001 4.29 60.5 76.3
VEGF-A 0.69 0.57-0.81 0.003 156.28 41.9 92.1

AGC: Advanced-stage gastric cancer; AUC: Area under the curve; CI: Confidence interval, NA:Not applicable

R4 MERFNFUEIRT TR B 2 B EFHE

Tab.4 Characteristics of the age-sex-matched population

Characteristics HC GC Zor y* Pvalue
Number of samples 35 40
Sex (male/female) 24/11 28/12 0.018 0.894
Age (mean+SD) 51.49+9.22 51.88+9.07 -0.388 0.696
Pathological stage (pTNM)
Early stages (I/I1) NA 20
Advanced stages (I1I/IV) NA 20
HC: Healthy control group; GC: Gastric cancer group
&S5 THAEETFEX S FHB A MR R RA T IS HE
Tab.5 The diagnostic value of 7 cytokines for the o
differentiation between EGC and HC 1L-6
IP-10
Variable AUC 95% CI P MCP-1 -
IL-8 0.96 0.92-1.00 <0.001 VEGF-A (Sl - &
IL-6 0.94 0.88-1.00 <0.001 112070
IL-10 0.91 0.81-1.00 <0.001 ™
IP-10 0.74 0.58-0.90 0.003 g
MCP-1 0.78 0.65-0.91 <0.001 G-CSF
IL-12p70 0.76 0.63-0.89 0.001 14
VEGF-A 0.52 0.35-0.68 0.834 Ik

AUC: Area under the curve; CI: Confidence interval
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Fig.2 Correlation analysis of serum levels of 17 cytokines
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