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Abstract: Objective To use real-world data from the US Food and Drug Administration Adverse Event Reporting System (FAERS),
the statistical relationship between atorvastatin and reproductive adverse reactions was analyzed, and Mendelian randomization was
used to evaluate potential causality, so as to provide reference for clinical safety of drug use. Methods The FAERS database of
reproductive-related adverse reactions caused by statins was collected. Reporting Odds Ratio (ROR), Proportional Reporting Ratio,
(PRR) and Bayesian Confidence Propagation Neural Network (BCPNN) were used to detect signals of high-risk reproduction-related

adverse effects of atorvastatin. Atorvastatin, which can cause adverse reproductive reactions detected in the database, was taken as the
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exposure factor, and different adverse reproductive reactions caused by atorvastatin were taken as the outcome factor, and the causal
relationship between them was evaluated by using two-sample Mendelian randomization. Results Finally, 300 new cases of 11 kinds
of adverse reproductive reactions related to atorvastatin were found in the database, of which males accounted for the most (231 cases,
77.0%), and the main age of onset was concentrated in 60—79 years old (111 cases, 37.0%), and the most adverse reactions were
reported in 2019 (47 cases, 15.7%). The main reported European country was the United Kingdom (189 cases, 63.0%), the most
reported reproductive adverse reaction was erectile dysfunction (163 cases, 54.3%), and the highest detected signal intensity was pelvic
floor muscle weakness, with a ROR of 28.44 (95% CI: 12.78—63.31), reported that reproductive adverse reactions occurred most
(29.25%) at 0—30 d of administration, and male vaccinators (ROR = 9.71) had a higher risk of reproductive adverse reactions than
female vaccinators (ROR = 6.74), with the highest risk in patients over 80 years of age (ROR = 16.47). A two-sample Mendelian
randomization analysis was performed for atorvastatin and detected reproductive adverse reactions, and a positive result was found for
atorvastatin and erectile dysfunction. Inverse variance weighted method (IVW) showed an odds ratio (OR) value of 23.914 (95% CI:
1.570—64.249, P = 0.022 < 0.05), demonstrating a causal relationship between atorvastatin use and erectile dysfunction. Conclusion
Pharmacovigilance analysis showed a statistically significant association between atorvastatin and reproduction-related adverse
reactions. A causal relationship between atorvastatin use and erectile dysfunction was demonstrated by Mendelian randomization
analysis. These findings suggest that potential reproduction-related adverse effects need to be considered when using atorvastatin for
cardiovascular disease.
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Fig. 1 Schematic diagram of Mendelian randomization design
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Fig. 2 Flowchart of process for screening reports of reproductive-related adverse events caused by atorvastatin
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Fig.3 Time distribution of reproductive-related adverse events reported with atorvastatin
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MG FIEERZ M. X RIS B Sk RE R4
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Table 5 Specific data on exposure/outcome

R/ R Fhy A& SNPs ${ 2 ot kIR
R FEARATT (RFE) 2018 462 933 9 851 867 TEE A PR AT HHE
PR (45RD 2018 223 805 9310196 Wi 2B 445 B 7 i a8
e [ 2022 24612 21307 140 IEU Open GWAS (38 £
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Table 6 Basic information on SNPs associated with atorvastatin
SNPs CHR (A= EA OA EAF B SE P F
rs12748266 1 55494017 C T 0.208 713 —0.002 738 78 0.000 436208 3.40X 10710 39.42
15629301 1 109818306 T G 0.777 941 0.005 76275 0.000 424 926 6.70X 107+ 183.92
rs4915853 1 63191577 A C 0.594 079 0.002 146 08 0.000 359947 2.50X107° 35.55
1334468875 2 21383353 T C 0.438 013 0.003 181 51 0.000 356 593 4.60X107" 79.60
rs13022873 2 27815510 C A 0.256 896 0.002 770 76  0.000 404 878 7.70X 10712 46.83
rs4299376 2 44072576 T G 0.676 763 —0.003 180 07 0.000377 978 4.00X107"7 70.78
rs12916 5 74656539 C T 0.400 551 0.002914 11 0.000 360 716  6.50X 10716 65.26
rs10455872 6 161010118 G A 0.078 896 0.008 739 83  0.000 655 603 1.50X 1074 177.71
1s56130071 7 21598753 C G 0.216 982 0.002 42332 0.000 430096 1.80X107% 31.75
rs17411168 8 19855600 C T 0.265 617 —0.002 47530 0.000 400203 6.20X 10710 38.26
rs28601761 8 126500031 G C 0.418 699 —0.003 896 84 0.000 362 357 5.70X107%7 115.65
rs2519093 9 136141870 T C 0.184 629 0.002 543 07 0.000 455223 2.30X1078 31.21
rs10738606 9 22088090 T A 0.488 832 0.002 49535 0.000 353232 1.60X10712 49.90
rs12260037 10 114791490 T C 0.282 988 0.002 174 56 0.000 392109 2.90X 1078 30.76
15964184 11 116648917 C G 0.866 372 —0.006 059 27 0.000 519301 1.90X1073! 136.14
rs1169288 12 121416650 C A 0.316 338 0.002 500 52 0.000 382077 6.00X 107! 42.83
rs58542926 19 19379549 T C 0.074 649 —0.003 985 51 0.000 672915 3.20X107° 35.085
1s2927472 19 45349369 C T 0.836 693 0.003 428 69 0.000 481 073 1.00X1072 50.80
rs61194703 19 11192193 T A 0.119 069 —0.006 672 66 0.000 546 065 2.40X1073* 149.32
182569550 19 11228745 C T 0.592 859 0.002 55037 0.000 360519 1.50X107'2 50.04
1s429358 19 45411941 C T 0.154 145 0.007 118 60 0.000 489 615 6.80X 1074 211.39
rs117113213 20 39165692 A G 0.032 671 0.006 088 86 0.001 005610 1.40X107° 36.66
rs6093446 20 39780932 A G 0.287 861 0.002 24278 0.000 390397 9.20X 107 33.00
CHR-H (k% 5 ; EA-RUMAEAI LR OA-FERBISEAI ZER] ;. EAR-RUN SFALEL AR, B-FIHRE: SE-hrdEZ%.
CHR-chromosome; EA-effect allele; OA-other allele; EAF-effect allele frequency; B-beta coefficient; SE-standard error.
#ilm ik nSNP P value OR 95% CI
MR Egger 18 167107 -: 3.09X 10712 (2.60 X 10713~3.67 X 10}
Weighted median 18 712 101 o 288X107°(102X 1078 14X 107%)
L R Inverse variance weighted 18 264%107° .: N S S
Simple mode s sl .:_’1.0%><10:(2.01 ><1o::f~5.18.f .
; . 125X 107 (1.64 X 107~9.56 X107}
Weighted mode 18 108 1075 "
E 10 PiEfkfbiTxd 2PEEEER MR S #RKE
Fig. 10 Forest plot of MR analysis of atorvastatin on total cholesterol
RT FELMTIZEINRERS RS R ERBEAL LR
Table 7 Mendelian randomization results of atorvastatin on erectile dysfunction
FFEHE SRR MR 73 #ri% SNPs OR (95% CI) !
BT FEAS AT LS MR Egger 21 9.517 (0.156, 5 801.269) 0.499
Weighted median 21 31.470 (0.781, 1 267.778) 0.067
Inverse variance weighted 21 23.914 (1.570, 64.249) 0.022
Simple mode 21 19.839 (0.035, 11 255.205) 0.367
Weighted mode 21 17.506 (0.623, 4 874.875) 0.331
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MR leave-one-out sensitivity analysis for
'"Treatment/medication code: atorvastatin | id:ukb-b-10008" on 'Erectile dysfunction I id:ebi-a-GCST
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Fig. 11 Leave-one-out forest plot showing causal effect of atorvastatin on erectile dysfunction
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