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Abstract
Simvastatin as an effective cholesterol-lowering medication is widely prescribed to treat cardiovascular diseases. 

Despite definite safety and efficacy, myopathy and liver dysfunction are the common adverse effects of simvastatin. 
Little information is available regarding the symptom starting and recovery period for a patient undergoing the side 
effect. We present here a 65-year-old male patient with both liver dysfunction and myositis due to the concomitant use 
of itraconazole 400 mg and simvastatin 40 mg daily.
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Introduction 
Although statin, one kind of the hydroxymethylglutaryl coenzyme 

A (HMG-CoA) reductase inhibitor, have significant impact on lipid 
parameters and favorable safety profile in cardiovascular disease, 
especially in atherosclerotic disease, approximately 9-20% statins-
treated patients might develop myopathy which is commonly 
manifested by myalgias with or without plasma Creatine Kinase (CK) 
elevations [1-3]. High dose of statins, senility, genetic predisposition, 
female and co-administered with cytochrome P450 3A4 (CYP3A4) 
inhibitor are the main factors contributing to the adverse effect 
[4,5]. We here report a case with liver dysfunction and myopathy 
resulting from the co-administration of itraconazole 400 mg daily and 
simvastatin 400 mg daily. To our knowledge, one similar case has been 
previously published in the literature as a letter to the editor in another 
journal, whereas no data of time course were described in detail [6]. 
We presented this case for the purpose of adding to the subject and 
to alerting the practitioners to the interaction with simvastatin and 
itraconazole.

Presentation of the Case
A 65-year-old male patient with known coronary heart disease for 7 

years, type 2 diabetes and primary hypertension for 4 years was referred 
because of simvastatin intolerant. The patient participated in the Heart 
Protection Study 2-Treatment of High-Density Lipoprotein (HDL) 
to Reduce the Incidence of Vascular Events (HPS2-THRIVE) Trial 
and randomized into the simvastatin 40 mg arm in 2007. Receiving 
simvastatin 40 mg daily for 4 years, the patient felt good and his liver 
function was normal on November 7th, 2011 (Table 1). 

On November 13th, 2011, the patient consulted a dermatologist for 
tinea pedis, and was prescribed itraconazole 400 mg daily for seven days. 
On December 1st, 2011 (ten days after termination of itraconazole), he 
felt right thigh ache, fatigue and weakness but can be tolerant. 

On December 7th, the patient was routinely followed by the HPS2 
investigator. Physical examination revealed that the myodynamia and 
muscular tension of his right thigh decreased. He denied having done 
any strenuous exercise, intramuscular injection, or recent trauma. 
The laboratory tests showed alanine aminotransferase (ALT) 208 
IU/L (normal <40 IU/L), aspartate aminotransferase (AST) 264I U/L 
(normal <40 IU/L), creatine kinase (CK) 5704 IU/L (normal<200 
IU/L), and CK-MB 224 IU/L (normal <24 IU/L) while above tests were 
normal one month earlier (Table 1). Urine tests were not abnormal. 
The doctor advised him to hospitalize immediately and stopped the 
simvastatin treatment.

On December 9th, the patient was admitted in hospital because re-
examination laboratory tests showed ALT 194 IU/L, AST 246 IU/L, 
CK 3263 IU/L and CK-MB 1171 IU/L. The routine blood tests, renal 
function tests and thyroid function tests were normal. His serum 
lipids profile demonstrated Triglyceride (TG) 0.82 mmol/L, Total 
Cholesterol (TC) 3.08 mmol/L, Low-Density Lipoprotein Cholesterol 
(LDL-C) 1.37 mmol/L, High-Density Lipoprotein Cholesterol 
(HDL-C) 1.34 mmol/L. He was diagnosed with liver dysfunction and 
myalgias and received therapies of intravenous hydration, polyene 
phosphatidylcholine and vitamin C intravenous drip. 

On December 16th, the patient was discharged from the hospital. 
His serum levels of ALT, AST, CK, CK-MB and muscle symptoms 
had improved significantly (Table 1). The patient’s medications 
included bay-aspirin, isosorbide mononitrate, atenolol, polyene 
phosphatidylcholine, vitamin C, glucurolactone and simvastatin 
20 mg. At week 1 and week 3 after his discharge, we followed up him 
respectively, his serum ALT and CK both returned to normal levels 
(Table 1 and figure 1). We stopped the polyene phosphatidylcholine, 
vitamin C and glucurolactone therapy.

Date ALT (IU/L) AST (IU/L) CK (IU/L) CK-MB (IU/L)
2011-11-07 13.65 14.87 Not done Not done
2011-12-07 208 264 5704 224
2011-12-09 194 246 3263 1171
2011-12-10 172 110 2014 39
2011-12-12 127 48 426 19
2011-12-13 87 31 212 14
2011-12-14 61 22 112 12
2011-12-15 54 21 96 8
2011-12-23 25 Not done 67.5 Not done
2012-01-06 15.6 Not done 76.5 Not done

ALT=Alanine Aminotransferase; AST=Aspartate Aminotransferase; CK=Creatine 
Kinase; CK-MB= Creatine Kinase-MB 

Table 1: The results of the liver functions and laboratory tests.
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Discussion
Primary and secondary prevention studies have been demonstrated 

that by lowering LDL-C levels, statin can significantly reduce morbidity 
and mortality in patients with coronary artery disease [7,8]. However, 
statin-related myotoxicity and hapotoxicity are major concerns in 
real world cardiovascular practice [9]. It has been demonstrated that 
HMG-CoA reductase inhibitors are primarily metabolized by the 
cytochrome P450 [10]. Of the several isoenzymes of the cytochrome 
P450, simvastatin is metabolized by CYP3A4 and can interfere the 
ubiquitin proteasome (coenzyme Q10 (CoQ10)) pathway which 
primarily maintains the architecture of skeletal muscle [5]. As a result, 
high concentration of simvastatin in serum will cause skeletal muscle 
damage. Additionally, the drugs that inhibit CYP3A4, such as anti-
fungi drugs like itraconazole and nefazodone, will increase the plasma 
concentration of simvastatin dramatically and intensify the hazard of 
myopathy in patient treated with simvastatin especially at a high dose 
(40 or 80 mg daily). Here we reported such case in detail whose myositis 
and liver dysfunction due to concomitant therapy of simvastatin and 
itraconazole, suggesting that doctors should be aware of the interaction 
between itraconazole and statins.

In fact, we searched the related reports and found only one case that 
described the adverse effect of simvastatin and itraconazole interaction 
[6]. This case was reported as a letter to the editor, which evinced a 
67-year-old woman, who was treated with simvastatin 40 mg daily for
2 years, suffered from myopathy 2 days later after combination with
itraconazole 200 mg daily for 5 days. The patient recovered after fluids
and bicarbonate infusion for 5 days. Their case was a little similar to
ours, especially, in the age of the patient (both elderly).

Our case was somehow different from the case mentioned above. 

In our case, the patient started showing symptoms and laboratory 
abnormalities around 1 month after combination with itraconazole 
although the dose of itraconazole was 400 mg daily. The possible 

causes might contain these factors such as age, gender, background 
disease, complications, genetic predisposition and drug combination 
[11]. Moreover, we present here a detailed time course regarding 
patient’s data of laboratory tests. However, both cases showed that 
once myopathy or rhabdomyolysis was detected, withdrawal of 
statins were effective way to therapy [7]. While statins withdrawal will 
elevate vascular risks, thus the balance between statins’ advantage and 
disadvantage should be struck [12]. We considered the high dose of 
simvastatin might play an important role leading to myopathy and 
liver dysfunction in this case. However, the patient might suffer from 
high risk of cardiovascular event if we discontinued simvastatin. So we 
reduced the dose of simvastatin to 20 mg daily. However, in order to 
make clear of the definite reasons of myositis in this case, we should 
further determine the pharmacogenetic profile (e.g. polymorphisms of 
3A4).

There is aboard consensus on aggressive cholesterol control 
in cardiovascular disease [13]. Agents such as simvastatin may be 
prescribed more frequently at higher dose accordingly. Practitioner 
should be more cautious in the interaction between anti-fungi agents 
such as itraconazole and simvastatin, especially in temporary treatment. 
It is much safer for patients needing anti-fungi drugs to reduce dose of 
primary statins or to change those statins which is not metabolized by 
CYP3A4.
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Figure 1: The time-dependent changes of serum test of alanine 
aminotransferase (ALT, figure 1a, blue line), aspartate aminotransferase 
(AST, figure 1a, red line), creatine kinase (CK, figure 1b, red line) and CK-
MB (figure 1b, blue line).
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