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Associations of obesity and peripheral blood lipid indicators with

non—small cell lung cancer: a Mendelian randomization study
BAI Yong, LI Ping, JIANG Nan
Department of Respiratory Medicine, The First Affiliated Hospital of Zhengzhou University,
Zhengzhou, Henan 450052, China

Abstract: Objective To examine the causal relationships between obesity, peripheral blood lipid indicators and non—
small cell lung cancer (NSCLC) using Mendelian randomization (MR) method, so as to provide the basis for developing
NSCLC prevention and control strategies. Methods Genetic variation data of three obesity evaluation indicators, includ-
ing body mass index (BMI), body fat ratio (BFR) and waist—to—hip ratio (WHR), and seven peripheral blood lipid indica-
tors, including triglyceride (TG), total cholesterol (TC), low density lipoprotein cholesterol (LDL-C), high density lipopro-
tein cholesterol (HDL-C), apolipoprotein A1 (ApoAl), apolipoprotein B (ApoB) and lipoprotein a [LP (a)] were collected
through genome—wide association studies (GWAS) and related public databases. Potential causal relationships between
obesity, peripheral blood lipid indicators and NSCLC were analyzed using inverse-variance weighted (IVW) method and
multivariable MR analysis upon a random effect model. Heterogeneity and horizontal pleiotropy of instrumental variables
were evaluated using Cochran's @ test and MR-Egger regression. Results There was statistically association between

BMI with NSCLC (OR=1.256, 95%CI: 1.087-1.451); there were no statistically associations between BFR, WHR, seven
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peripheral blood lipid indicators and NSCLC (all P>0.005). There was heterogeneity in the association between BMI,
BFR, WHR, TG, HDL-C and NSCLC (all P<0.05); no horizontal pleiotropy of instrumental variables was found (all P>
0.05). There was no statistically association between BMI and NSCLC after adjusting BFR (OR=1.367, 95%CI: 0.878-
2.128); there was still statistically association between BMI and NSCLC after adjusting WHR and peripheral blood lipid

indicators (both P<0.05). Conclusions The increase of BMI is associated with the increased risk of NSCLC incidence.

BFR may be a potential influencing factor for the association between BMI and NSCLC.

Keywords: obesity; blood lipid; non—small cell lung cancer; association; body mass index; body fat rate
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Table 1 Data of GWAS included in MR analysis
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Table 2 Two-sample MR analysis between obesity, peripheral blood lipid indicators and NSCLC

- N . ) . ) ST g6 ZRNER S
E - SNP %t MR J7ik OR{H 95%CI Pl ol o v ol
BMI 431 VW 1.256 1.087~1.451 0.002 499.240 0.012 0.002  0.470
MR-PRESSO 1.256 1.087~1.451 0.002
MR-Egger 1.432 0.975~2.102 0.068
BFR 308 VW 1.209 0.972~1.505 0.088 391.928 0.001 0.003 0495
MR-PRESSO 1.209 0.972~1.505 0.089
MR-Egger 0.950 0.459~1.967 0.890
WHR 193 VW 1.028 0.859~1.231 0.760 235.617 0.017 0.009  0.054
MR-PRESSO 1.028 0.859~1.231 0.760
MR-Egger 1.553 0.987~2.442 0.058
TG 212 VW 1.100 0.961~1.259 0.165 274.890 0.002 0.005  0.070
MR-PRESSO 1.100 0.961~1.259 0.166
MR-Egger 0.951 0.773~1.169 0.631
TC 149 VW 1.133 0.997~1.288 0.056 173.169 0.077 0.004  0.285
MR-PRESSO 1.133 0.997~1.288 0.058
MR-Egger 1.044 0.857~1.271 0.669
LDL-C 115 VW 0.960 0.846~1.090 0.532 127.950 0.176 0.005  0.185
MR-PRESSO 0.960 0.846~1.090 0.533
MR-Egger 0.879 0.733~1.054 0.166
HDL-C 277 VW 1.065 0.976~1.161 0.157 355.374 0.001 0.001  0.641
MR-PRESSO 1.065 0.976~1.161 0.158
MR-Egger 1.044 0.926~1.177 0.482
ApoAl 220 VW 1.052 0.957~1.156 0.295 258.557 0345 <0001 0931
MR-PRESSO 1.052 0.957~1.156 0.297
MR-Egger 1.047 0.915~1.198 0.502
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% 2 (#£) Table 2 (continued)
TR SNP 4z MR 777 ORfA 95%Cl1 P1H SHRIERS A?ﬁﬁ&%
QfH PIH R PAH
ApoB 139 VW 1.121 0.990~1.270 0.072 165.259 0.057 0.004 0.198
MR-PRESSO 1.121 0.990~1.270 0.074
MR-Egger 1.033 0.867~1.231 0.716
LP (a) 13 VW 1.000 0.999~1.001 0.708 11.241 0.508 <0.001 0.988
MR-PRESSO 1.000 0.999~1.001 0.706
MR-Egger 1.000 0.999~1.001 0.783

2.2 JeRk. SN mdfig3EARS NSCLC % % B4 MR
2
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Table 3 Multivariable MR analysis between BMIL, peripheral
blood lipid indicators and NSCLC

R 4 R ORME 95%CI PAE
BMI NSCLC BFR 1.367 0.878~2.128  0.166
BMI NSCLC WHR 1.476 1.076~2.026  0.016
BMI NSCLC TG 1.246 1.059~1.465 0.008
BMI NSCLC TC 1.705 1.199~2.424  0.003
BMI NSCLC ~ LDL-C 1.277 1.093~1.493  0.002
BMI NSCLC ~ HDL-C 1415 1.009~1.986  0.044
BMI NSCLC ApoAl 1.701 1.208~2.397 0.002
BMI NSCLC ApoB 1.672 1.193~2343  0.003
BMI NSCLC  LP (a) 1.225 1.063~1.412  0.005
BFR NSCLC BMI 0.826 0.422~1.617  0.577
WHR NSCLC BMI 1.210 0.921~1.590  0.171
TG NSCLC BMI 1.101 0.923~1.313  0.285
TC NSCLC BMI 1.197 1.000~1.434  0.050
LDL-C  NSCLC BMI 1.076 0.838~1.380  0.567
HDL-C  NSCLC BMI 1.093 0.960~1.244  0.179
ApoAl NSCLC BMI 1.089 0.946~1.255  0.236
ApoB NSCLC BMI 1.142 0.966~1.351 0.119
LP (a)  NSCLC BMI 1.012 0.996~1.027  0.137
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