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BE. a4 XAHEREER-EAIA (two-sample Mendelian randomization, TSMR) 7 i% , ik 4% 52 A F 4R & X
#4244 (metabolic syndrome, MetS) R L4045 5 KL A G BRI B Z MG AR LK A B ARG RENE L,
Fik AT AKEMEBEH R (genome wide association study, GWAS) #97C ¥4 4% , ¥ MetS Z LA 04 A R ER
EENRARTHIREAL BTSRRI £ Mk (inverse variance weighted, IVW) 4 £ B4 #7 77 %, A
¥ 45 4 ( weighted median, WM) #= MR-Egger # #h 7L 547 7 ik 3345 B R A8 ; R A A S AT L& R 6T
E I IVW &£ 2 7, MetS 5% (OR=1.357, 95%CI=1.004~1.834, P=0.047) #o & % 5% (OR=1.001,
95%CI=1.000~1.001, P=0.037) #9 & £ R I&3& A X, MetS &84, B2 H (waist circumference, WC) 5 B &
(OR=1.809, 95%CI=1.024~3.196, P=0.041) 244 # (OR = 1.001, 95%CI=1.000~1.002, P=0.020) # % % K,
38 hmAl % ; 3 % % & & (high density lipoprotein, HDL) 5 % # /% % (OR = 0.789, 95%CI=0.633~0.984, P=
0.035) 69 & A R e EARAR X SRS ATIR TAT R4 RAGME, %k MetS AW WFEAEE RO A AERE, £
L& 5P WCREBEAE RO LAEERRE HDL 4 AMEL EGRYP R X,
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Causal association of metabolic syndrome and its components with
digestive system malignancies: a two-sample Mendelian randomized study

HUANG Xin, WANG Mengxue, FU Shufan, ZHANG Qiyue, XU Li
(Department of Medical Oncology, Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, Jiangsu, China)

Abstract: Objective To provide new clues for the prevention and treatment of digestive system malignancies by using
two sample Mendelian randomization (TSMR) method so as to explore the causal relationship between metabolic syn-
drome (MetS) and its components and digestive system malignancies from a genetic perspective. Methods Based on
the summary data of genome-wide association study (GWAS), MetS and its components were used as exposure fac-
tors, and digestive system maligancies were used as outcome variables. The inverse variance weighted (IVW) method
was used as the main analysis method, and weighted median (WM) and MR Egger were used as supplementary analy-
sis methods to evaluate causal effects. The sensitivity analysis was used to verify the reliability of the research results.
Results The IVW method showed that MetS is associated with an increased risk of liver cancer ( OR = 1.357,
95%CI=1.004-1.834, P=0.047) and esophageal cancer (OR=1.001, 95%CI=1.000-1.001, P=0.037). Among the
components of MetS, waist circumference (WC) is associated with an increased risk of gastric cancer (OR=1.809,
95%CI1=1.024-3.196, P=0.041) and esophageal cancer (OR=1.001, 95%CI=1.000-1.002, P=0.020) ; High density
lipoprotein (HDL) is associated with a reduced risk of colorectal cancer (OR =0.789, 95% CI =0.633-0.984, P =
0.035) ; Sensitivity analysis suggests that the research results are robust. Conclusion MetS increases the risk of liver
and esophageal cancer, with WC being a risk factor for gastric and esophageal cancer, while HDL is a protective factor

for colorectal cancer.
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Figure 1 The schematic diagram of two-sample MR analysis
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Figure 2 Forest plot of MetS
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Figure 3  Forest plot of WC
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Figure 5 Scatter plots of TSMR analysis
A: MetS and liver cancer; B: MetS and esophageal cancer; C: WC and gastric cancer; D: WC and esophageal cancer;
E. HDL and colorectal cancer.
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Table 1 Results of heterogeneity and pliotropy tests

L hiNey oy Z AR I MR-

R 457 MR Egger IVW MR Egger PRESSO

0 P 0 P AR P P

MetS L H Wi 84.229 0.135 84.246 0.153 0.001 0.906 0.734
MetS I 64.945 0.680 64.978 0.709 0.003 0.857 0.643
MetS BEE 57.493 0.790 58.386 0.791 0.000 0.348 0.468
MetS & 66.036 0.644 67.145 0.640 0.022 0.296 0.365
MetS [k e 67.984 0.579 67.995 0.612 0.002 0.917 0.571
WC EH W 261.620 0.081 262.719 0.081 0.007 0.326 0.087
wC B 228.424 0.536 228.430 0.554 -0.001 0.940 0.534
wC BEE 212.566 0.698 212.573 0.714 0.000 0.934 0.691
wC i) 205.664 0.884 205.674 0.893 -0.002 0.922 0.734
wC JoR R A5 237.322 0.374 242.252 0.309 -0.033 0.295 0.832
HBP 2 33.935 0.808 34.467 0.820 0.000 0.470 0.574
HBP B 47.534 0.331 50.121 0.331 0.017 0.129 0.347
HBP AR 36.852 0.696 42.116 0.510 0.000 0.027 0.543
HBP JHHE 40.311 0.545 40.667 0.573 0.000 0.554 0.687
HBP JER AR 52.627 0.149 52.631 0.175 -0.002 0.957 0.743
FBG RN L 4.143 0.966 4.143 0.981 0.000 0.994 0.888
FBG i 5.211 0.921 5.508 0.939 0.021 0.596 0.274
FBG B 16.606 0.120 16.646 0.163 0.000 0.874 0.601
FBG JiF3a 6.766 0.818 9.089 0.695 -0.084 0.156 0.341
FBG o s 11.010 0.442 11.040 0.525 -0.007 0.866 0.845
HDL L H Wi 31.222 0.651 32.496 0.636 -0.010 0.267 0.458
HDL & I 36.469 0.400 37.309 0.409 -0.017 0.375 0.577
HDL B 25.416 0.789 25.555 0.819 0.000 0.711 0.643
HDL ] 45.744 0.106 47.134 0.101 -0.032 0.309 0.552
HDL [k e 29.040 0.751 32.359 0.642 -0.035 0.077 0.323
TG EH W 12.665 0.811 12.807 0.848 -0.007 0.711 0.548
TG B 12.591 0.815 18.054 0.519 0.088 0.051 0.147
TG R 32.566 0.019 32.912 0.025 0.000 0.667 0.681
TG JiF¥ 17.241 0.507 19.002 0.457 0.072 0.201 0.342
TG JER g 14.229 0.714 14.229 0.770 0.001 0.981 0.856
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