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Abstract: Objective To analyze the risk signals of thyroid adverse events associated with statins by mining the Canada Vigilance
Adverse Reaction Online Database (CVARD) and the US Food and Drug Administration Adverse Event Reporting System (FAERS)

database, so as to provide a reference for clinical safe drug use. Methods Reports on thyroid-related adverse events caused by statins
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received from January 1991 to June 2024 in the CVARD database and from the first quarter of 2004 to the second quarter of 2024 in
the FAERS database were collected. The reporting odds ratio (ROR), proportional reporting ratio (PRR) and Bayesian confidence
propagation neural network (BCPNN) were used to detect the risk signals of the above drugs. Results A total of 253 statin related
thyroid adverse events were retrieved, including 129, 111, 10 and 3 reports of atorvastatin, rosuvastatin, pravastatin and fluvastatin,
respectively. The test identified three adverse event risk signals for atorvastatin related thyroid cancer, goiter, and thyroid disease; three
risk signals for rosuvastatin related goiter, thyroid disease, and thyrotropin elevation; and three risk signals for pravastatin related
hypothyroidism. Risk signals for adverse events in autoimmune thyroiditis associated with fluvastatin. In the FAERS database, the risk
signal of fluvastatin associated autoimmune thyroiditis was the highest (ROR = 23.074). In the CVARD database, pravastatin was
associated with the highest hypothyroidism risk signal (ROR = 13.66). The largest proportion (65.4%) of adverse thyroid events were
found to occur within 31—90 days of treatment. Women using atorvastatin showed higher risk signals for thyroid disease, goiter, and
thyroid cancer, while men using rosuvastatin showed higher risk signals for thyroid disease, goiter, and elevated thyrotropin. The
average and maximum cumulative daily dose of atorvastatin and fluvastatin were within the normal range of the drug label in China,
but the cumulative daily dose related to rosuvastatin and pravastatin exceeded the maximum dose range of the drug label in China.
Conclusion Pharmacovigilance analysis of FAERS/CVARD database showed that atorvastatin, rosuvastatin and fluvastatin were
statistically associated with the risk of thyroid adverse events.
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Fig. 1 Screening process for reporting statin-related adverse thyroid events
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Fig.3 National distribution of reports of statin-related thyroid adverse events
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Table 3 Signal detection of statin-related thyroid adverse events in the CVARD and FAERS databases
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IR 9 7 61 2.033(1.58,2.616)* 2.032(30.719)* 1.017(1.862)*
B G ARABTT IR iR i 11 2.444(1.351,4.421)* 2.443(7.946)* 1.284(—0.383)
IR I 4 53 2.934(2.239,3.845)* 2.93(65.094) 1.545(—0.121)
2 IR AR T = 26 2.738(1.862, 4.027)* 2.737(26.788) * 1.447(—0.219)
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*Risk signals of adverse events have been detected.
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Table 4 Dosing for statin-associated thyroid adverse events

7 PT SHEMENRESEEG  FETFEUmg FIER/ME/mg  FIER K{H/mg
BT HFEARARTT FRHR i 4 27.5 10 40
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B & AT FROPR R 3 33.3 20 40
R i 21 5.0 5 5
2 FOIR BRI R T = 8 23.1 5 40
FAABIT H & o2 P HUIR AR 4 3 60.0 20 80

AT FER AR T RE IR 3 56.7 10 80
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Fig. 10 Mechanism of statin-related thyroid adverse events
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