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[Abstract] Objective: To investigate the abnormalities in routine blood parameters among gastric cancer patients and analyze their
trends over the course of the disease. Methods: This study included the population who participated in the Taihu Tumour Biomarkers
Biobank (TBTB) in Wuxi from August 2020 to December 2021, with 1 920 cases who already had gastric cancer at baseline as the
gastric cancer group and 7 680 cancer-free cases matched 1:4 for age and sex as the healthy control group. A study design was adopted
to explore the association between routine blood tests and the prevalence of gastric cancer using multiple linear regression model, and
the Kruskal - Wallis H test was further used to compare the differences in routine blood tests across different stages of the disease
between groups. Results: Multiple linear regression model showed that levels of hemoglobin (HGB) , platelet count (PLT) , red blood
cell count (RBC) , white blood cell count (WBC) , mean hemoglobin content (MCH) and mean corpuscular hemoglobin concentration
(MCHC)were lower in gastric cancer patients than in controls, with HGB levels decreasing the most(8=-0.78,95% Cl: —0.83--0.73,
P < 0.001), and red blood cell volume distribution width (RDW) (8=0.13,95% CI: 0.08-0.17, P < 0.001) and hematocrit (HCT) (8=
0.16,95% C1:0.10-0.22, P < 0.001) levels were higher than those of the control group, suggesting that anemia-related signs were more
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common in gastric cancer patients. We found that WBC level showed a gradual decreasing trend during the disease progression in

gastric cancer patients (P < 0.001), and HGB, RBC and hematocrit(HCT) levels tended to increase with the duration of gastric cancer

(all P <0.001), but they were still lower than those of the control group. Conclusion: This study indicates that gastric cancer patients

are more likely to exhibit anemia - related abnormalities compared with healthy individuals. Additionally, certain blood routine

parameters show significant changing trends with disease progression, providing valuable insights for clinical monitoring and

management of gastric cancer.
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Study population(n=284 886)

Excluding participants:

*History of non-gastric malignancies(n=15 969)

*History of kidney diseases, cardiac diseases,
hypertension, or diabetes (=206 534)

* Abnormal complete blood count parameters (values
beyond mean+6 standard deviations) (n=1)

*Missing all complete blood count parameters (n=31 228)

1 ARMRANTIEE

Figure 1 Flow chart of inclusion of subject
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Table 1

Characteristics of participants

Before match

After match

Characteristic Control Gastric cancer Control Gastric cancer
(=282966) =120 N P Gore0)  ueropoy X P SWD
Sex[n(%) ] 1187.1 <0.001 0  1.000 0.006
Male 97 069(34.3) 1379(71.8) 5516(71.8) 1379(71.8)
Female 185 897(65.7) 541(28.2) 2164(28.2) 541(28.2)
Age group(years,x £s)  65.04 £8.56  69.69 + 7.62 -26.6 <0.001 69.69 +7.62 69.69 +7.62 0 1.000 0.050
45-64[n(%) ] 134 305(47.5) 424(22.1) 1696(22.1) 424(22.1)
=65[n(%)] 148 661(52.5) 1496(77.9) 5984(77.9) 1496(77.9)
Smoking status[ n(%) ] 133.9 <0.001 5.8 0.055 0.030
Never 239 994(84.8) 1534(79.9) 6202(80.8) 1534(79.9)
Former smoker 4370(1.5) 91(4.7) 274(3.6) 91(4.7)
Current smoker 38 602(13.6) 295(15.4) 1204(15.7) 295(15.4)
Drinking status[n(%) ] 3.1 0.382 7.2 0.065 0.058
Never 245 488(86.8) 1 660(86.5) 6737(87.7) 1660(86.5)
Occasionally 4976(1.8) 38(2.0) 120(1.6) 38(2.00
Often 1956(0.7) 19(1.00 4100.5) 19(1.00
Daily 30 546(10.8) 203(10.6) 782(10.2) 203(10.6)
BMI/(kg.m™,x £ ) 23.45+3.13 20.72 + 2.88 41.5 <0.001 23.61 +3.18 20.72 +2.88 38.5 <0.001 0.042
Anemialn(%) ] 982.0 <0.001 704.2 <0.001 0.475
No 264 164(93.4) 1468(76.4) 7308(95.1) 1468(76.4)
Light 16 916(6.0) 371(19.4) 335(4.4) 371(19.4)
Moderate 1503(0.5) 59(3.1) 3100.4) 59(3.1)
Severe 383(0.1) 22(1.1) 6(0.1D 22(1.1)

SMD: standardized mean difference.
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Table 2 Comparison of blood routine parameters between the gastric cancer group and control group

[M(PZS) P75)]

Variable Control (n=7 680) Gastric cancer(n=1 920) VA P
HGB(g/1) 145.00(135.00, 154.00) 132.00(121.00, 142.00) 30.95 <0.001
PLT(x10°/L) 193.00(161.00, 230.00) 184.00(152.00,221.00) 6.24 <0.001
RBC(x10°/L) 4.70(4.39,5.00) 4.31(3.98,4.68) 26.96 <0.001
WBC(x10°/L) 5.86(5.00,6.90) 5.14(4.33,6.20) 19.09 <0.001
HCT(%) 42.60(38.30,45.70) 39.60(35.40,42.80) 17.25 <0.001
MCV (L) 93.50(90.40, 96.70) 94.00(90.10,97.60) -2.51 0.012
MCH(pg) 30.80(29.70,31.90) 30.60(29.20,32.00) 2.88 0.004
MCHC (g/1) 329.00(321.00, 338.00) 326.00(317.00, 334.00) 11.18 <0.001
RDW (%) 12.90(12.40,13.50) 13.40(12.70, 14.30) -17.87 <0.001
MPV (fL) 10.2009.30,11.20) 10.30(9.40, 11.20) -1.53 0.125
PDW (fL.) 15.50(12.70,16.30) 15.40(12.30,16.20) 2.59 0.009
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Table 3 Linear regression analysis between routine blood parameters and gastric cancer

Total (Number Crude model

Model 1 Model 2

Parameter

BC95% CI) P R

of case)

BC95% CI) P R

B(95% CD P R

HGB 7676(1 917) -0.99(-1.05--0.94) <0.001 0.072 -0.99(-1.05--0.95) <0.001 0.222 -0.78(-0.83--0.73) <0.001 0.262
PLT 7 673(1918) —0.15(-0.21--0.10> <0.001 0.024 -0.15(-0.20--0.10) <0.001 0.041 —0.14(-0.19--0.09) <0.001 0.081
RBC 7561(1893) —0.91(-0.97--0.85) <0.001 0.002 -0.91(-0.96--0.85) <0.001 0.024 -0.70(-0.76--0.64) <0.001 0.024
WBC 7 674(1 920> —0.51(-0.57--0.46) <0.001 0.051 —0.51(-0.56--0.46) <0.001 0.153 -0.35(-0.40--0.30) <0.001 0.192

HCT 6 633(1720) 0.09€0.03-0.15) 0.002 0.001 0.09€0.04-0.15)
MCV 7 669(1 893) 0.03(-0.03-0.08) 0.339 0.001 0.03(-0.03-0.08)

0.001 0.005 0.16(0.10-0.22)
0.340 0.024 -0.04(-0.10-0.02)

<0.001 0.014
0.190 0.024

MCH 7 670(1 898) —0.13(-0.18—-0.07) <0.001 0.003 —0.13(-0.18--0.07) <0.001 0.020 -0.12(-0.17--0.06) <0.001 0.032

MCHC
RDW 7203(1800) 0.12¢0.08-0.16)

7 672(1912) —0.33(-0.38—-0.27) <0.001 0.009 —0.33(-0.38--0.28) <0.001 0.021 -0.21(-0.26--0.15) <0.001 0.044
<0.001 0.003 0.12¢0.07-0.16)

MPV 7 654(1 898> 0.03(-0.02-0.08)  0.221 0.001 0.03(-0.02-0.08)
PDW 7 628(1 853) -0.09(-0.14--0.04) <0.001 <0.001 -0.09(-0.14--0.04) <0.001 0.003 —0.04(-0.10-0.01)

<0.001 0.004 0.13(0.08-0.17)  <0.001 0.022
0.222 0.003 0.01(-0.04-0.07>  0.633 0.012
0.141 0.011

The crude model was not adjusted for covariates, model 1 was adjusted for age and sex based on the crude model, and model 2 was adjusted for

smoking status, drinking status, and BMI based on model 1.
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Table 4 Comparison of haematological parameters between groups with different disease duration

Control 0~1 years >1~4 years >4 years

Parameter Case M(Pss, Pr5) Case M(Pss, Pr5) Case M(Ps, P+5) Case M(Pss, Prs) X r

HGB 7676 0.48(-0.23-1.08) 157 —-0.68(-1.48--0.08)" 661 -0.45(-1.23-0.28)" 1 099 -0.38(-1.31-0.35)" 964.13 <0.001
PLT 7 673 -0.08(-0.70-0.53) 157 -0.22(-0.92-0.45) 661 -0.28(-0.99-0.34)" 1 100 -0.22(-0.85-0.41)" 42.14 <0.001
RBC 7561 0.34(-0.35-0.96) 157 -0.85(-1.68-0.10)" 655 —-0.49(-1.32-0.29)" 1 081 -0.47(-1.32-0.34)" 731.46 <0.001
WBC 7674 0.14(-0.50-0.80) 157 -0.35(-1.15-0.37)" 661 -0.35(-1.12-0.37)" 1 102 -0.43(-1.08-0.36)" 365.50 <0.001
HCT 6633 0.42(0.35-0.46) 149 0.35(0.28-0.40)° 603 0.37(0.31-0.42)" 968 0.37(0.30-0.42>" 303.11 <0.001
MCV 7669 0.16(-0.42-0.73) 157 0.14(-0.49-0.69) 657 0.25(-0.47-0.89) 1079 0.28(-0.46-0.89)  8.56 0.036
MCH 7670 0.22(-0.30-0.72> 157 0.13(=0.59-0.76) 657 0.13(-0.59-0.76) 1084 0.17(-0.49-0.81) 8.91 0.030
MCHC 7672 0.08(-0.53-0.76) 157 —-0.15(-0.93-0.46)" 658 -0.15(-0.85-0.46)" 1 097 -0.15(-0.93-0.46>" 125.36 <0.001
RDW 7203 0.06(0.01-0.12) 148 0.14(0.05-0.26)° 619 0.10€0.03-0.17)" 1033 0.11€0.04-0.21>" 328.44 <0.001
MPV 7 654 0.06(-0.60-0.73) 154 -0.08(-0.60-0.53) 655 0.13(-0.56-0.79) 1089 0.13(-0.45-0.73) 8.17 0.043
PDW 7628 0.39(-0.73-0.68) 153 0.43(-0.82-0.61) 645 0.39(-0.64-0.64) 1055 0.32(-0.98-0.64> 10.98 0.012

Compared with control group, P < 0.001.
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