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Two-sample Mendelian randomization analysis of the causal relationship
between cholecystectomy and colorectal cancer
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[ Abstract] Objective To analyze whether cholecystectomy increases the risk of colorectal cancer. Meth-
ods The Mendelian randomization(MR) method was used to obtain genetic variation data from publicly a-
vailable databases to replace cholecystectomy and colorectal cancer as exposure and outcome variables respec-
tively,and to explore the causal relationship between cholecystectomy and colorectal cancer. The inverse vari-
ance weighted method(IVW) , MR-Egger regression method(MR-Egger) ,and weighted median method were
the main methods of MR. Meanwhile, the reliability of MR results was evaluated through sensitivity analyses
Chol-

ecystectomy did not increase the risk of colorectal cancer(P>>0. 05). Single nucleotide polymorphism selection

such as heterogeneity,horizontal pleiotropy,leave-one-out method,funnel plot,and scatter plot. Results

was reliable,and the MR analysis results were robust. Conclusion Cholecystectomy does not increase the risk

of colorectal cancer,but this conclusion still needs to be verified by large-sample clinical studies.
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F1 ZERERTEHES
/4R GWAS ID HHlE ke I8 Ay i FeAE (n)  SNP i (D)
JIE 2 P B AR ukb-b-13803 MRC-IEU 2018 1 463 010 9 851 867
JIEL 3 9 B AR ukb-b-6235 MRC-IEU 2018 el 462 933 9 851 867
EREN 7R ieu-b-4965 B A Y R AT 2021 el 377 673 11 738 639
25 Y finn-b-C3_COLORECTAL o5 22 B0 IR 2021 il 218 792 16 380 466
*2  BEYBAMERLSNP
AR GWAS 1D el SNP L AR i B SE P F
() FEE R FERIR
HAEYIBRAR  ukb-b-13803 2 rs11887534 C G 0.065 897 0 0.018 446 70 0.000 618 287 1. 40E-195 890
MRFEDIFEAR  ukb-b-13803 2 rs28473566 A G 0.162949 0  —0.004 148 65 0.000 415 194 1. 70E-23 100
EETIBRAR  ukb-b-13803 10 rs11239545 A T 0. 246 505 0 0.002 978 51 0.000 355 773 5. 70E-17 70
MRFEYIBEAR  ukb-b-13803 19 rs62129966 A C 0.164 600 0 —0.003 321 44 0. 000 414 056 1. 00E-15 64
ARAEGIBRA  ukb-b-13803 2 rs4953029 A C 0. 240 354 0 0.002 561 02 0.000 360 893 1. 30E-12 50
RRFETIBRA  ukb-b-13803 7 rs10242548 G A 0.212190 0 —0.002 580 55 0.000 383 689 1. 70E-11 45
JRZEVIFRA  ukb-b-13803 9 rs581080 C G 0. 818 956 0 0.002 604 13 0. 000 398 628 6. 50E-11 43
JRFEIFRA  ukb-b-13803 7 rs17149640 C 0.141 876 0 —0.002 509 71 0.000 439 812 1. 20E-08 33
JRFEIFRA  ukb-b-13803 18 rs1869526 G 0.764 304 0 —0.002 075 32 0.000 363 676 1. 20E-08 33
MRFELIFEAR  ukb-b-13803 6 rs113109178 G 0.184 8920  —0.002 240 36 0.000 397 884 1. 80E-08 32
JRFETIFEAR  ukb-b-6235 2 rs11887534 C G 0.065 897 0 0.043 735 10 0.000 811 670 1.00E-200 2 903
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JRFETIFEAR  ukb-b-6235 2 rs28473566 A G 0.162 942 0 —0.008 073 28 0.000 545 077 1. 20E-49 219
AR A ukb-b-6235 19 rs212099 A 0.165 284 0 —0.006 997 45 0.000 544 219 7. 80E-38 165
JRFEIFRA  ukb-b-6235 7 rs7802555 C A 0. 140 645 0 —0.006 998 34 0.000 580 760 1. 90E-33 145
MRZEIEAR  ukb-b-6235 10 rs10900221 A G 0.239 554 0 0.005 045 76 0.000 472 000 1. 10E-26 114
RFEIBEAR  ukb-b-6235 2 rs11691033 A T 0.684 622 0 —0.004 514 01 0. 000 435 568 3. 60E-25 107
JRFEYIFRA  ukb-b-6235 9 rs686030 A C 0. 858 629 0 0.005 877 32 0.000 579 016 3. 30E-24 103
JRFETIBRA  ukb-b-6235 7 rs714583 A T 0.230 102 0 —0.004 552 88 0.000 487 863 1. 00E-20 87
JEFEVIRAR  ukb-b-6235 6 rs9371004 C T 0. 464 290 0 —0.003 140 86 0. 000 405 996 1. 00E-14 60
JRFEYIFRA  ukb-b-6235 19 rs2733737 C T 0.625 019 0 —0.003 002 67 0. 000 417 770 6. 60E-13 52
JRZEIFRA  ukb-b-6235 11 rs72931779 G C 0.098 516 0 0.004 809 80 0.000 677 205 1. 20E-12 50
MRFETIFEAR  ukb-b-6235 2 rs1047891 A C 0.315 770 0 —0.002 988 97 0.000 432 966 5. 10E-12 48
JRZEYIRA  ukb-b-6235 7 rs2288153 T C 0. 245 156 0 0.003 223 41 0. 000 468 469 6. 00E-12 47
JRFETIFRA  ukb-b-6235 15 rs41276920 A 0.087 572 0 —0.004 751 18 0.000 712 895 2. 70E-11 44
MRFETIFEAR  ukb-b-6235 16 rs11644920 T 0.312 722 0 0.002 921 98 0.000 439 513 3. 00E-11 44
AEFELI A ukb-b-6235 8 rs1293297 C G 0.124 744 0 0.003 841 44 0.000 617 956 5. 10E-10 39
JRFEIFRA  ukb-b-6235 17 rs1801689 C 0.030 526 0 0.006 990 71 0.001 170 990 2. 40E-09 36
MRZEDIFEAR  ukb-b-6235 3 rs10935751 T C 0. 704 247 0 —0.002 607 26 0.000 442 489 3. 80E-09 35
RFETIBEAR  ukb-b-6235 2 rs2741044 A 0.293 345 0 0.002 532 26 0. 000 442 773 1. 10E-08 33
JRFEYIFRA  ukb-b-6235 13 rs932784 A 0.022 017 0 0.007 651 39 0.001 375 800 2. T0E-08 31
fRLEVIRA  ukb-b-6235 7 15146652454 T C 0.031 145 0 0.006 884 89 0. 001 243 260 3. 10E-08 31
JEEEVIRAR  ukb-b-6235 20 rsd814175 T A 0. 607 496 0 —0.002 272 03 0.000 413 114 3. 80E-08 30
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METIRAR 45 H W 1.025 0.977~1.076 0.311  1.045 0.973~1.121 0.263  1.035 0.977~1. 096 0. 248
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Exposure Outcomes OR(95%C1) P-value
Total cholecystectomy i
VW Colorectal cancer (UK Biobank) 1.025 (0.977 to 1.076) vt 0.311
MR-Egger Colorectal cancer (UK Biobank) 1.045 (0.973 to 1.121) 'J:-—‘ 0.263
Weighted Median Colorectal cancer (UK Biobank) 1.035 (0.977 to 1.096) *:*H 0.248
Total cholecystectomy E
VW Colorectal cancer (FinnGen) 0.114 (0.000 to 50.680) i 0.485
MR-Egger Colorectal cancer (FinnGen) 4.308 (0.001 to 22 600.000) E 0.747
Weighted Median Colorectal cancer (FinnGen) 1.680 (0.014 to 199.500) : 0.831
Cholecystectomy/gall bladder removal E
VW Colorectal cancer (UK Biobank) 1.009 (0.988 to 1.030) 'il 0.417
MR-Egger Colorectal cancer (UK Biobank) 1.010 (0.983 to 1.038) L 0.468
Weighted Median Colorectal cancer (UK Biobank) 1.016 (0.991 to 1.042) -i-: 0.221
Cholecystectomy/gall bladder removal E
VW Colorectal cancer (FinnGen) 0.863 (0.087 to 8.551) : 0.899
MR-Egger Colorectal cancer (FinnGen) 0.949 (0.047 to 19.256) 0 0.973
Weighted Median Colorectal cancer (FinnGen) 1.293 (0.173 to 9.667) : 0.802
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Pleiotropy Heterogeneity
. s MR-PRESSO(P)
Intercept P Q P
AR EE B BR AR 25 B W 9 R E AR R AT —1. 189E-04 0.502 3. 101 0. 960 0.952
IEE- 211N 45 B e OF 2 80is 15 —2.497E-02 0.279 18. 346 0.031 0.197
€371 “FN 25y (R E A RAT —1.991E-05 0.852 14.729 0.792 0.771
AR EE Y BR AR 25 B e OF 22 808 %) —1.230E-03 0.921 33.157 0.045 0.129
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