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ABSTRACT Objective: To analyze the causal relationship between lifestyle-based factors and the
occurrence and development of hepatobiliary malignancies by Mendelian randomization study method, and

to provide the potential clinical evidence for the prevention and treatment of hepatobiliary malignancies.
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Methods: The data from large-scale, independent genome-wide association studies (GWAS) were
selected, and seven-step inclusion criteria for the instrumental variable screening were set up. The exposure
lifestyles included the percentage of carbohydrate intake, percentage of fat intake, percentage of protein
intake in the diet, coffee intake, weekly alcohol consumption times, leisure electronic screen exposure
time, moderate to vigorous intensity physical activity (MVPA) during leisure time, sedentary behavior at
work, age at first smoking, daily smoking quantity, current smoking status, and past smoking status,
totaling 12 phenotypes. The primary analysis method used was the random effect model of the inverse
variance weighted (IVW) method, and the heterogeneity was detected by Cochrane’s Q test and the
horizontal pleiotropy was detected by MR-Egger intercept method. Results: The current smoking status
was significantly positively correlated with the increasing risk of extrahepatic cholangiocarcinoma (OR=
1.607, 95% CI: 1.113—2.322, P=0.011). Higher coffee intake was causally linked to a higher risk of
liver cancer and intrahepatic cholangiocarcinoma (OR=1.000, 95% CI: 0.999—1.000, P=0.012). In
the physical activity, more MVPA was associated with the lower risk of liver cancer and intrahepatic
cholangiocarcinoma (OR=0. 998, 95% CI: 0.996—0.999, P=0.002). The Cochrane’s Q test results
showed that there was mild heterogeneity between MVPA and extrahepatic cholangiocarcinoma (Q=
18. 354, P=0.049) as well as the percentage of protein intake and intraphepatic cholangiocarainoma( Q=
12.715,P=0. 026), and the MR-Egger intercept method results showed there was no horizontal pleiotropy.
Conclusion: There is a causal relationship between current smoking status and extrahepatic
cholangiocarcinoma, and there is a causal relationship between more MVPA and the lower risk of liver
cancer and intrahepatic cholangiocarcinoma. Education on smoking and physical activity for the patients may
offer potential benefits for the prevention of hepatobiliary malignancies.
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Tab. 1 Informations of samples

Exposed lifestyle PubMed ID  Sample size

Percentage of carbohydrate intake 23372041 33355
Percentage of fat intake 23372041 33 355
Percentage of protein intake 23372041 33 355
Coffee intake 31046077 39924
Weekly alcohol consumption times 30643251 630 154
Leisure electronic screen exposure time 36071172 526 725
MVPA during leisure time 36071172 608 595
Sedentary behavior at work 36071172 372 609
Age at first smoking 30643251 216 837
Daily smoking quantity 30643251 216 590
Current smoking status 30643251 378 249
Past smoking status 30643251 848 460

1.2 TARER®E LEKEHLLHTE 3
BBt OMKMEMBB, 1o T AR L 255
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Tab. 2 Influence factors and outcomes of incorporated lifestyle

Extrahepatic cholangiocarcinoma

Liver cancer and intrahepatic cholangiocarcinoma

Exposed lifestyle Number of , Number of . ,
SNPe F R*(n/%) GNP F R*(n/%)

Percentage of carbohydrate intake 8 20.25—31.36 0.54 7 20.25—31.36 0.48
Percentage of fat intake 2 19.99—21.60 0.12 2 19.99—21.60 0.12
Percentage of protein intake 6 20.64—27.46 0.42 6 20.64—27.46 0.42
Coffee intake 3 28.73—1815.28 0.04 3 28.73—1815.28 0.04
Weekly alcohol consumption times 29 20.80—56.74 0.12 23 20.80—56.74 0.09
Leisure electronic screen exposure time 88 29.34—66.76 0.62 79 29.34—66.76 0.57
MVPA during leisure time 12 30.12—44.31 0.07 8 30.12—44.31 0.05
Sedentary behavior at work 7 29.87—39.69 0.06 6 29.87—38.32 0.05
Age at first smoking 22 21.04—31.29 0.24 14 21.22—31.29 0.15
Daily smoking quantity 30 20.82—503.45 0.60 26 21.04—503.45 0.55
Current smoking status 20 20.79—57.59 0.14 14 20.79—57.59 0.10
Past smoking status 56 20.75—53.17 0.17 46 20.75—53.17 0.14
2.2 AFFXEFMRERGERXA ENS 1.503, P=0.145) M TAEM # A 4ATH (OR=

NRAS i SR ) O R, HRTWRARAR S 5 5 B Ah
MR 2 W FHR LR (OR=1.607, 95%CI:
1.113~2.322, P=0.011), HXWMER (OR=
1.239, 95%CI: 0.528~2.905, P=0.622). % H
W 8 B E (OR=1.351, 95%CI: 0.703~2.599,
P=0.367) 1 BE £ W M Ak & (OR=1. 383,
95%CI: 0.987~1.938, P=0.059) 5 }T4MHE
T RS TR R . IRE oKL & A H 5>
& (OR=1.004, 95%CI: 0.917~1.099, P=
0.931) . ME W4 A H 4% (OR=0.927, 95%CI:
0.766~1.121, P=0.433) . HHEHEA G &> X
(OR=1.044, 95%CI: 0.822~1.325, P=0.727) .
mnESE A (OR=1.010, 95%CI: 0.980~1.040,
P=0.522) . &R XE (OR=0.984, 95%CI:
0.336~2.876, P=0.976) . N F 5 5 2% fil
i (OR=0.970, 95%CI: 0.644~1.462, P=
0.886) . MVPA (OR=0.306, 95%CI: 0.062~

1.234, 95%CI: 0.535~2.845, P=0.622) 5 H
JH A1 IR AE 38 A R TE R S &R o LR 1

2.3 AFFXAEFEAFARERARLEZ K
kKA A A /% (OR=1.000, 95%CI:
0.999~1.001, P=0.480). EWIHEAH3F (OR=
1.000, 95%CI: 0.999~1.001, P=0.073). &
AT % (OR=1.000, 95%CI: 0.999~1.001,
P=0.519) F4 R RE (OR=0.925, 95%CI:
0.998~1.002, P=0.925) ¥ 5 g ifm LN AHE
P 1) XU TR SR OC 2R o MR8 A it 5 AR R AT I
JIRAE 9 Y A v XU B B 3 R 6 & (OR=1. 000,
95%CI: 0.999~1.000, P=0.012), 7 {KF 5
H, MVPA 5 58 8T K AT o9 08 g 04 5 0% KU L
AHRFEHNEXR (OR=0.998, 95%CI: 0.996~
0.999, P=0.002), N M H 7 B #E 3E fl i JE)
(OR=1.000, 95%CI: 0.999~1.001, P=0.408)
AR BB KA 4T 8 (OR=1.000, 95%CI:
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Extrahepatic cholangiocarcinoma P value
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Fig.1 Analysis on causal relationship between lifestyle and extrahepatic cholangiocarcinoma by Mendelian randomization
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0.244) . BEAE MM AR A (OR=1.001, 95%CI:
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Liver cancer and intrahepatic cholangiocarcinoma P value
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Fig. 2 Analysis on causal relationship between lifestyle and liver cancer and intrahepatic cholangiocarcinoma by

Mendelian randomization
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Tab. 3 Results of sensitivity analysis of Mendelian randomization

Extrahepatic cholangiocarcinoma

Liver cancer and intrahepatic cholangiocarcinoma

Exposed lifestyle Cochrane’s MR-Egger MR-Egger Cochrane’s  MR-Egger MR-Egger
Q-r intercept  intercept-I° Q-r intercept intercept-I°
Percentage of carbohydrate intake 6.751 0.455 0.040 0.645 4.285 0.638 0.00 016 0.342
Percentage of fat intake 1.288 0.256 — — 0.798 0.372 — —
Percentage of protein in diet intake 3.212 0.667 —0.165 0.326 12.715 0.026 —0.00 052 0.159
Coffee intake 2.536 0.281 0.312 0.384 0.123 0.940 0.00 013 0.794
Weekly alcohol consumption time 29.995 0.363 —0.008 0.814 20.088 0.578 —0.0 0010 0.195
Leisure electronic screenex posure time 89.132 0.303 —0.022 0.362 64.966 0.834 —0.00 001 0.885
MVPA during leisure time 18.354 0.049 0.079 0.467 2.687 0.912 0.00 001 0.985
Sedentary behavior at work 3.288 0.772 —0.009 0.910 2.443 0.785 —0.00 005 0.705
Age at first smoking 15.972 0.771 0.005 0.894 17.265 0.187 0.00 006 0.508
Daily smoking quantity 34.499 0.221 0.005 0.819 25.719 0.423 —0.00 001 0.793
Current smoking status 11.899 0.890 0.009 0.790 13.646 0.399 —0.00 004 0.638
Past smoking status 42.277 0.896 —0.015 0.528 42.739 0.568 0.00 003 0.675
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