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Background and Objective: Statin-drug interaction is

one of the major factors associated with musculoskel-
etal adverse effect and may lead to statin intolerance
and discontinuation. This study aim to investigate the
prevalence and clinically significant level of potential
statin-drug interactions in prescriptions for dyslipidemia
patients at the Srinagarind Hospital, Khon Kaen
University.

Methods: Data of outpatients who received statins,
including simvastatin (SVS) (n=400) and atorvastatin
(ATV) (n=500) during January to December 2012 were
retrieved and randomly selected from hospital electronic
database and patient medical records. The potential
interacting drug lists and the clinically significant level
were defined according to Drug Interaction Fact 2011
reference.

Results: Overall, the potential statin-drug interactions
were found in 145 patients (16.1%). Of 3379 prescrip-
tions screened, we found 496 prescriptions (14.7%; SVS
15.3%, ATV 14.0%) with 539 pairs of potential statin-

drug interactions.  Of these, most frequent drug
interaction was diltiazem (21.9%), colchicine (21.5%),
and gemfibrozil (13.4%).
interaction found in the level of probable was 33.4%
( SVS 38.4%, ATV 28.1%), suspected was 37.5% (SVS
28.3%, ATV 47.1%) and possible was 29.1% (SVS
33.3%, ATV 24.4%). We found potential statin-drug
interaction with clinically significant level 1 of 36.0%,
level 2 of 34.5% and level 4 of 29.1%.

Conclusion: Potential statin-drug interactions were

The potential statin-drug

found in drug prescriptions of dyslipidemic outpatients
at Srinagarind Hospital. The levels of documentation
were mostly in suspected and probable levels, and in
high potential for clinical significance. Data suggested
that an increase in awareness of prescription of statin
over drug interactions and monitoring for the adverse

effects may improve the therapeutic outcome.
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Introduction

Statins are the important treatment for dyslipidemia
as there is strong evidence supporting their use for
primary and secondary prevention of cardiovascular
diseases.’ Generally, statin use is well tolerated,
however musculoskeletal adverse effects may occur in
some patients.

major factors associated with statin induced myopathy

Drug-drug interaction is one of the

and may lead to statin intolerance and

discontinuation.”® Although the computerized
screening program has been developed and
implemented to increase awareness of potential drug
interactions, the statin-drug interactions or the co-
prescription of statins with potential interacting drugs have

6-9

been reported in several studies. The prevalence of

potential statin-drug interactions were reported in the
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range of 6-13%.%°
tertiary care setting where several statins in particular

The Srinagarind Hospital is the

simvastatin and atorvastatin were widely prescribed,
however studies investigating the prevalence of
potential statin-drug interactions in this setting are still
limited.

This study aims to investigate the prevalence and
clinically significant level of potential statin-drug
interactions in dyslipidemic outpatients who received
statins at Srinagarind Hospital, Khon Kaen University

Methods

A retrospective, descriptive study design was used
in the study. The study protocol has been approved by
the Khon Kaen University Ethics Committee in Human
Research, (Reference No. HE561291)

Subjects: Outpatients who received simvastatin
(SVS) or atorvastatin (ATV) during January to
December 2012 at Srinagarind Hospital, Khon Kaen
University. Sample size was calculated based on
prevalence of potential statin-drug interaction reported
previously.’

Data collection: Dosage regimen of prescribed
statins and other concomitant drugs were retrieved from
hospital electronic database whereas demographic data
were retrieved from patient medical records.

Evaluation of potential drug interaction: The
medication lists were screened for potentially harmful
drug-drug interactions with statins which were defined
as documentation level of possible or higher indicated
in Drug Interaction Fact 2011 (Table 1)"°. Based on the
same reference, potential drug interactions were further
classified for clinically significant level (Table 2)".

Results

Of 7591 patients, data were randomly collected from
400 and 500 patients who received SVS and ATV,
respectively. Patient characteristics are summarized in
Table 3. The patient average age was 61 + 13.4 years
old. Approximately 54% of patients were female. The
most prevalent co-morbidities were hypertension,
diabetes mellitus, coronary heart diseases and kidney
diseases.

Overall, the potential statin-drug interactions were

s
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found in 145 patients out of 900 patients (16.1%).
Prevalence of potential interactions with SVS and ATV
were 16.8% and 15.6%, respectively. On the other hand,
base of the number of prescriptions screened, we found
496 out of 3,379 prescriptions (14.7%) contained
potential statin-drug interactions (SVS 15.3%, ATV
14.0%). Of 496 prescriptions, we found 539 pairs of
potential statin-drug interactions (SVS 276 pairs, ATV
263 pairs).

Considering the 539 pairs of potential statin-drug
interaction, the potential interacting drugs that mostly co-
prescribed with SVS and ATV were diltiazem (SVS 26%,
ATV 19%), colchicine (SVS 27%, ATV 17%), and
gemfibrozil (SVS 14%, ATV 14%) (Figure 1). As
classified by documentation level, we found that 106
pairs (38.4%), 78 pairs (28.3%) and 92 pairs (33.3%) of
potential drug interactions with SVS were in probable,
suspected and possible levels, respectively. For ATV,
the respective documentation level for potential drug
interaction were found in 74 pairs (28.1%), 124 pairs
(47.2%), and 65 pairs (24.7%).

The list of potential interacting drugs in probable,
suspected and possible levels were shown in table 4.
For probable level, diltiazem was the most common drug
that co-prescribed with simvastatin (65.1%) and
atorvastatin (66.2%), whereas, in suspected level,
gemfibrozil was the most common drug that co-prescribed
with simvastatin (46.2%) and atorvastatin (29.0%).
Colchicine potentially interact with statins in possible
level and it was mostly co-prescribed with simvastatin
(78.3%) and atorvastatin (68.0%).

Potential statin-drug interactions were found with
clinically significant level 1 36.0% (SVS 39.8%, ATV
32.3%), level 2 34.5% (SVS 26.6%, ATV 43.0%) and
level 4 29.1% (SVS 33.6%, ATV 24.7%) (Figure 2). The
list of potential interacting drugs in each clinically sig-
nificant level were shown in figure 2. For a clinically
significant level 1, the potential interacting drugs that
mostly co-prescribed with simvastatin and atorvastatin
were gemfibrozil (33%), amiodarone (14%) and
cyclosporine (13%), and gemfibrozil (42%) fenofibrate
(31%) and amiodarone (13%), respectively. According
to clinically significant level 2, diltiazem was the most
common potential interacting drugs that co-prescribed
with both simvastatin (94%) and atorvastatin (43%).
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Table 1 Documentation level of potential drug-drug in- Table 2 Clinically significant rating of potential drug-drug
teractions' interactions '’

is based on lit

Established proven to occur in well-controlled studies

jor* ted or high
Probable very likely, but not proven clinically 1 Major Suspected o !g er
2 Moderate** Suspected or higher
Suspected may occur; some good data, but needs more study ¢
. - 3 Minor*** Suspected or higher
Possible could occur, but data are very limited p oo AR Pl
Unlikely doubtful, no good evidence of a clinical effect Er v oRHA ARl
5 Minor*** Possible
Any Unlikely

*Major, life-threatening or permanent damage; **Moderate,
deterioration of patient's status; ***Minor, bothersome or little
effect

Table 3 Demographic data

L e | g
Age [mean t SD] 61+ 134 58 + 15.8 63.7 £ 115
Female [no. (%)] 489 (54.3) 207 (51.8) 282 (56.4)
No. of diseases [mean + SD] 37 £1.70 3.8 157 36 £ 1.70
No. of prescriptions screened per patient [(mean + SD)] 38t 256 4.3 + 3.30 3.3+ 179
Underlying diseases [no. (%)]

Hypertension 560 (62.2) 251 (83.0) 309 (41.0)

Diabetes mellitus 375 (41.7) 171 (42.8) 204 (41.0)

Coronary heart disease 228 (25.3) 146 (37.0) 82 (16.0)

Kidney disease 148 (16.4) 73 (18.0) 75 (15.0)

Musculoskeletal diseases 148 (16.4) 55 (13.8) 93 (18.6)

Infections 121 (13.4) 49 (12.3) 71 (14.2)

Neurological disorders 98 (10.9) 52 (13.0) 14 (2.8)

Liver diseases 81 (9.0) 37 (9.0) 44 (8.8)

Cancer 40 (4.4) 20 (5.0) 20 (4.0)

Psychiatric disorders 20 (2.2) 11 (3.0) 9 (8.2)

) . Lopinavir/ Clarithromycin__Fluconazole Sildenafil
Clarithromycin Fluconazole, Ritonavir 2% 4% .
S~ 2% ; . 6% Atorvastatin
verapamil._. Simvastatin

Cyclosperine. ! %
5% Cyclosporine Diltiazem

Diltiazem 2% 19%

Amiodarone £ 26% .

5% : Amiodarone
4% i

Tacrolimus

Colchicine

1%

Fenofibrate Coi;;;’cme
5% i

: Gemfibrozii -
Tacrolimus y
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Figure 1 The list of potential interacting drugs co-prescribed with simvastatin (n=276; Panel A) and atorvastatin
(n=263; Panel B)
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Table 4 The list of potential interacting drugs based on

the documentation lev
e
{Zﬁ!‘f

Probable [no.(%)]

Diltiazem 69 (65.1) 49 (66.2)
Cyclosporine 14 (13.2) 4 (54)
Clarithromycin 13 (12.3) 2 (2.7)
Verapamil 4 (3.8) 13 (17.6)
Fluconazole 4 (3.8) 6 (8.1)
ltraconazole 2(1.9) -
Suspected [no.(%)]
Gemfibrozil 36 (46.2) 36 (29.0)
Amiodarone 15 (19.2) 11 (8.9)
Fenofibrate 13 (16.7) 26 (21.0)
Efavirenz 9 (11.5) -
Nevirapine 5(6.4) -
Ritonavir - 28 (22.6)
Lopinavir/ritonavir - 15 (12.1)
Indinavir - 8 (0.6)
Possible [no.(%)]

Colchicine 72 (78.3) 44 (68.0)
Tacrolimus 16 (17.4) 12 (18.5)
Ezetimibe 3(3.3) -
Cilostazol 1(1:1) -
Sildenafil - 9 (13.8)

Conclusion and Discussion

The prevalence of statin-drug interactions found in
the prescriptions of outpatients who received simvastatin
or atorvastatin during January to December 2012 at
Srinagarind Hospital, Khon Kaen University was
approximately 15%. The prevalence we found was
consistent with those reported from other studies which

7-9.11.12

were in the range of 6-13%. However, some

"
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inconsistent results were found in terms of the list of
potential interacting drugs. In this study, the potential
interacting drugs mostly co-prescribed with simvastatin
and atorvastatin were diltiazem, colchicine and
gemfibrozil, while other studies reported that verapamil,
diltiazem and macrolide antibiotics were the potential
interacting drugs commonly co-prescribed with statins.”
®112 The inconsistent results may be explained from
the difference between the studies such as the criteria
to identify potential statin-drug interactions, research
setting and patient characteristics.

The list of top three potential interacting drugs
co-prescribed with simvastatin or atorvastatin in our
setting was diltiazem, gemfibrozil and colchicine. Of
these, gemfibrozil is in the highest clinically significant
level (level 1), while diltiazem and colchicine were in
the level 2 and 4, respectively. Potential drug
interaction of gemfibrozil and statin could be explained
from both pharmacokinetic and pharmacoedynamic drug
Gemfibrozil itself can cause myotoxicity.
In addition, gemfibrozil can also increase plasma level
of all statins by inhibiting OATP1B1 transporter-

interactions.

mediated hepatic uptake''* and UGT-mediated
lactonization'®, and may increase the risk of
musculoskeletal adverse effects'®". According to USFDA
2011 warning'®, gemfibrozil is also in the
contraindication list of co-prescription drugs with
simvastatin. Although musculoskeletal adverse events
were not investigated in this study, rhabdomyolysis
during concomitant use of simvastatin and gemfibrozil
have been previously reported * '*%_ It should be noted
that previous report from the Thailand database

A) Gemfibrozil 33%
Amiodarone 14%
Cyclosporine 13%
Clarithromycin 12%
Fenofibrate 12%
Efavirenze 8%
Mevirapine 5%
Fluconazole 4%
Itraconazole 2%

Simvastatin

Colchicine 768%
Tacrolimus 17%
Ezetimibe 3%
Cilostazole 1%

level2 =
. JeE%

§ e Diltiazem 94%
Verapamil 5%

Gemfibrozil 42%
Fenofibrate 31%
Amiodarone 13%
Flusonazole 7%
Cyclosporine 5%
Clarithromyein 2%

Atorvastatin

Colchicine 58%
Tacrolimus 18%
Sildenatil 14%

¥ Diltiazem 43%
Ritonavir 25%
Lipinavir/Ritonavir 13%
Verapamil 11%
Indinavir 7%

Figure 2 The list of potential interacting drugs based on the clinically significant level
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indicated that gemfibrozil and colchicine has been
identified as the most common interacting drug
associated with statin-induced myopathy®. Generally,
fenofibrate is safer and recommended to use as a
substitute for gemfibrozil as it contains only
pharmacodynamic drug interaction without interfering
statin pharmacokinetic properties.'

In conclusion, potential statin interactions were
found in drug prescriptions for dyslipidemia patients at
Srinagarind Hospital.
may have potential drug interaction. For the concerned

About 16% of the prescriptions

prescriptions, more than half of statin-drug interactions
were in documentation level of suspected and probable,
and in high potential for clinical significance. This may
increase the risk of statin induced myopathy. Data sug-
gested that an increase in awareness of prescription of
statins over drug interactions and monitoring for the ad-
verse effects may improve the therapeutic outcome.
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