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ABSTRACT

Objective: The 3—hydroxy—3—methylglutaryl coenzyme A reductase inhibitors (statins) are frequently prescribed medications
worldwide for the treatment of hypercholesterolemia, Statins are considered to be well tolerated; however, they have a potential for
myotoxicity, Concomitant drugs that inhibit cytochrome P450 3A4 can increase the concentration of statins and thus the risk of
developing myotoxicity, The purpose of this study was to evaluate risk factors associated with potential drug—drug interactions in
patients receiving statins, Methods: The subjects of this study were patients aged more than 18 years who received at least one
prescription of statins in a general hospital located in Chuncheon—si, Korea, between January 1, 2018, and March 31, 2018, Data
regarding statin use and baseline characteristics was collected from the computerized hospital database, Logistic regression
analysis was used to identify risk factors associated with potential drug—drug interactions. Results: A total of 1061 patients were
finally included in the study. The incidence of potential drug—drug interactions was 45% in all subjects. According to the results of
the multivariate logistic regression analysis, myocardial infarction as the indication of statin, arrhythmia or heart failure as a
comorbidity, and aspartate aminotransferase levels higher than 40 IU/L were significant risk factors for potential drug—drug
interactions in study subjects, Diltiazem was the most commonly co—prescribed drug that caused potential drug—drug interactions
with statins, Conclusion: There was a considerable rate of potential drug—drug interactions in patients receiving statins, Health care
professionals should attempt to reduce potential drug—drug interactions during statin administration,
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Table 1. Severity and level of documented drug interactions in Lexi-Interact Data Fields'?

Level

Definition

X (avoid combination)
D (consider therapy modification)
C (monitor therapy)

B (no action needed) limited clinical results exist

generally contraindicated (co-therapy can cause clinically severe results)
dosage adjustment/medication change (co-therapy can cause clinically severe results)
observation or dosage adjustment needed
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Table 2. Baseline characteristics of all subjects

Table 3. Univariate logistic regression of all subjects

Potential drug-drug

interaction Total p-value
Y (n=479) N (n=582) (n=1061)
Age [years]
> 65 357(75%) 411(71%) 768(72%) 0156
< 65 122(25%) 171(29%) 293(28%)
Gender
Male 270(56%) 285(49%) 555(52%) 0016
Female 209(44%) 297(51%) 506(48%)
Duration [days]
median(IQR) 12 (6-25) 13 (5-24) 12 (6-27) 0.272
Indication
Hyperlipidemia 314(66%) 416(71%) 730(69%)
Myocardial infarction 89(19%)  51(9%)  140(13%)
Cerebral infarction 32(7%) 68(12%) 100(9%) 0.000
Angina pectoris 43(9%) 41(7%) 84(8%)
Post operation 1(0%) 6(1%) 7(1%)
Comorbidity
Hypertension 225(47%) 272(47%) 497 (47%)
Diabetes meliitus 106(22%) 142(24%) 248(23%) 0011
Arhythmia or heart failure  15(3%) 3(1%) 18(2%)
Others 133(28%) 165(28%) 298(28%)
AST [IU/L]
>40 109(23%)  70(12%) 179(17%) 0,000
<40 370(77%) 512(88%) 882(83%)
ALT [IU/L]
>40 105(22%)  71(12%) 176(17%) 0,000
<40 374(78%) 511(88%) 885(83%)

IQR (Interquartile Range); AST (aspartate aminotransferase); ALT (ala-
nine aminotransferase)

s S BAwl e A RH(0R=6.203, 95% CI=1.759-
21.878, p=0.005), AST 40IU/L ZZHOR=2.155, 95% Cl=
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OR (95% CI) p-value
Age [years]
>65 1.217 (0.927-1.598)
<65 reference 0156
Gender
Male 1.346 (1.056-1.716)
Female reference 0000
Duration [days]
1.000 (0.996-1.005) 0.842
Indication
Hyperlipidemia 4.529 (0.542-37.809) 0.163
Myocardial infarction 10.471 (1.226-89.423) 0.032
Cerebral infarction 2.824 (0.326-24.442) 0.346
Angina pectoris 6.293 (0.726-54.554) 0.095
Post operation reference
Comorbidity
Hypertension 1.026 (0.769-1.370) 0.860
Diabetes meliitus 0.926 (0.659-1.301) 0.658
Arrhythmia or heart failure 6.203 (1.759-21.878) 0.005
Others reference
AST [IU/L]
>40 2.155 (1.551-2.993)
0.000
<40 reference
ALT [IU/L]
>40 2.021 (1.454-2.809)
0.000
<40 reference

OR (Odds Ratio); Cl (Confidence Interval); AST (aspartate aminotrans-
ferase); ALT (alanine aminotransferase)
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Table 4. Multivariate logistic regression of all subjects

OR (95% CI) p-value
Gender
Male 0.795 (0.617-1.025)
0.077
Female reference
Indication
Hyperlipidemia 3.916 (0.463-33.125) 0.21
Myocardial infarction 8.836 (1.018-76.680) 0.048
Cerebral infarction 2.643 (0.301-23.203) 0.381
Angina pectoris 6.037 (0.690-52.782) 0.104
Post operation reference
Comorbidity
Hypertension 1.044 (0.772-1.411) 0.782
Diabetes meliitus 0.939 (0.660-1.337) 0.728
Arrhythmia or heart failure 6.682 (1.870-23.872) 0.003
Others reference
AST [IU/L]
>40 1.686 (1.124-2.530)
0.012
<40 reference
ALT [IU/L]
>40 1.409 (0.935-2.122)
0.101
<40 reference

OR (Odds Ratio); Cl (Confidence Interval); AST (aspartate aminotrans-
ferase); ALT (alanine aminotransferase)

Table 5. Exposure to potential interaction according to each
stafin

HMG-CoA Exposure to potential interaction
I Total
reductase inhibitors Yes No
Atorvastatin 471(45%) 568(55%) 1039(100%)
Pravastatin 1(0%) 14(93%) 15(100%)
Simvastatin 7(1%) 0(0%) 7(100%)

Table 6. Co-prescribed drugs having potential intferaction with
statins

Number of prescriptions %
Diltiazem 114 14
Midazolam 110 14
Ticagrelor 94 12
Spironolactone 75 9
Digoxin 57 7
Azithromycin 45 6
Sitagliptin 33 4
Dabigatran 27 3
Verapamil 25 3
Ofthers 217 27
Total 797 100
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