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Rosuvastatin-induced rhabdomyolysis due to medication errors

Rhabdomyolyza po chybném uzZivani rosuvastatinu — kazuistika
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Summary

Case (description): A 74 years old Caucasian suffering
from chronic kidney disease presented with progressive
astheniaand diffusemyalgia. [twasrevealed thatthe patient
used three different rosuvastatin-containing preparations
in a total daily dose of 120 mg for 76 days. Laboratory
investigations revealed a marked elevation of serum
urea, creatinine, myoglobin, creatine kinase (CK) and
transaminases. Two serious medication errors have been
identified as possible major factors that synergistically
contributed to the development of rosuvastatin-induced
rhabdomyolysis. First, 40 mg of rosuvastatin dose
was prescribed to the patient, although the estimation
of glomerular filtration rate (eGFR) declined below
40 ml/min/1.73 m?. Moreover, the patient used 3 different
rosuvastatin formulations simultaneously in a total
dose of 120 mg/day. The heterozygous CYP2C9*1/*3
genotype and warfarin co-administration could further
contribute to the development of rhabdomyolysis.
A number of preventive measures, notably in drug policy,
are suggested to overcome unintended intoxications.
Conclusion: Rosuvastatin-induced myopathy is a rare, but
serious adverse effect. This case report highlights the need
for a proper treatment and dose adjustment during chronic
medical therapy, the need for adequate patient education
and application of adequate drug policy measures in the
era of fragmented health care delivery and polypragmasia.
Key words: rosuvastatin ¢ adverse effects * medication
errors ¢ rhabdomyolysis

Souhrn

Kazuistika: Pacient, 74 let, navstivil praktického 1ékate
pro zhorSujici se slabost, bolest svalii a rozvoj imobili-
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ty. Bylo zjisténo, Ze pacient uzival tfi rizné pfipravky
obsahujici rosuvastatin v celkové denni davce 120 mg
po dobu 76 dnti. Laboratorni vysledky odhalily vyraz-
né zvySeni sérové mocoviny, kreatininu, myoglobinu,
kreatinin fosfokinazy a transaminaz. Byla diagnostiko-
vana rhabdomyolyza zplsobena rosuvastatinem. Kromé
uzivani tff pfipravkt obsahujici rosuvastatin s rdznymi
nazvy, nebyla redukovana davka — 40 mg rosuvastatinu,
ackoliv odhad glomerularni filtrace eGFR klesl pod 40
ml/min/1,73 m? Heterozygotni genotyp CYP2C9*1/*3
a komedikace warfarinem mohly dale pfispét k rozvoji
rabdomyolyzy. K eliminaci nezamys$lenych intoxikaci
jsou navrZena preventivni opatieni, zejména v 1é¢kové
politice.

Zavér: Rosuvastatinem navozena rabdomyolyza je vzac-
na, pokud se spravné uziva. Tato kazuistika dokumentuje
potiebu tpravy davky pii chronické terapii, edukaci paci-
enta a zavadéni preventivnich opatfeni v 1ékové politice
v dob¢ naridstu polpypragmazie a roztfisténé zdravotni
péce.

Klicova slova: rosuvastatin ¢ nezddouci u¢inky ¢ 1ékové
chyby ¢ rabdomyolyza

Introduction

Rosuvastatin is a hydroxymethylglutaryl-CoA reductase
inhibitor widely used in primary and secondary prevention
of cardiovascular diseases. Rosuvastatin-induced myopathy
is a well-known but fortunately rare adverse effect. The
individual genetic susceptibilities in drug metabolism or
transport and cytochrome P450 interactions are suspected
to represent risk factors, although the exact mechanism
of its development is unknown! ?. The drug-induced
reduction of isoprenoids causes a decreased production
of isoprenylated proteins whose deficiency may cause
disturbances in cell apoptosis regulation and skeletal
muscle cell structure.

According to the New Drug Application (NDA)
database, the incidence of rosuvastatin-related myopathy
(symptomatic with CK elevations > 10 times upper
limit of normal) is low, reported in up to 0.1% of
patients taking rosuvastatin doses of up to 40 mg. It is
a lower incidence than that observed with other statins®.
However, myopathy appears to be dose-dependent.
There were cases of rhabdomyolysis seen in higher than
recommended doses in clinical studies (NDA).
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Similar figures are shown in the meta-analysis of 18
clinical trials (301,374 person-years). It was found that
myopathy, CK elevations and rhabdomyolysis occurred
in 316, 81 and 9 cases, respectively, compared to the
placebo group with 253, 64 and 1 respective cases®.

Despite the rosuvastatin is eliminated primarily by
excretion in the feces, plasma concentrations increase in
patients with severe renal impairment.

Impacts on practice

* Management of chronic medication should reflect
a decrease in the elimination functions of organs as
well as changes in medication habits, especially if the
cognitive functions of the patient are likely to fluctuate
or deteriorate.

* Frequent switching of generic formulations may be
confusing for patients.

* Switching of medicinal products must be accompanied
with adequate information for the patient to avoid
overdose.

Case description

A 74-years Caucasian male patient visited primary
care physician due to weakness, myalgia, progressive
immobility and urinary incontinence lasting for the past
few days. He shuffled slowly, unable to raise his head due
to muscle pain. His medical history included ischemic
stroke, atrial flutter, hypertension, type 2 diabetes, obesity
(BMI = 31.6 kg/m?), diabetic retinopathy, chronic kidney
disease (eGFR of 37.8 ml/min/1.73 m?), and benign
prostatic hyperplasia. The physician discovered that
the patient had been using three different rosuvastatin
containing preparations in a total daily dose of 120 mg for
76 days. He advised to withdraw rosuvastatin and referred
him to the hospital. Warfarin was stopped due to high
international normalized ratio (INR) at the same time.

The patient came to the hospital 3 days later, he was
afebrile, hemodynamically stable, eupneic, slightly

dehydrated with a mild symmetric ankle edema.
He complained of constipation since a month ago.
Progressive fatigue left him bedridden for the last three
days. He denied chills or fever, dyspnea, chest pain,
cough, bleeding or weight loss. Laboratory investigations
revealed a marked elevation of serum urea, creatinine,
myoglobin, creatinine phosphokinase, INR (5.35) and
transaminases. The patient was admitted to the intensive
care unit (ICU). The time course of selected biochemistry
parameters in relation to the rosuvastatin administration
is summarized in Table 1.

The medication prior to admission included: rosuva-
statin 120 mg/day (withdrawn for 3 days), solifenacin
5-10mg/day, finasteride 5 mg/day, tamsulosin 0.4 mg/day,
rilmenidin 1 mg/day, warfarin 3 mg/day (withdrawn for
3 days), insulin lispro 42 [U/day, and insulin glargin
44 1U/day.

Intravenous rehydration and fluid balance monitoring
was initiated in the ICU. A consistent rise in eGFR was
observed in the next days. Transient polyuria was noted
on day 5.

Attention was paid to the fluid balance and serum
electrolyte levels. Despite the rapid improvement in renal
functions, the patient required a considerable assistance in
activities of daily living (ADLs of 30, Mini-Mental State
Examination MMS of 7). He was therefore transferred
to a long-term facility until the day 28 when his ADLs
and MMS scores improved to 75 and 17, respectively.
The warfarin administration has been continued under
laboratory monitoring. The hydroxymethylglutaryl-CoA
reductase inhibitor administration (atorvastatin 20 mg
daily) was resumed later.

Discussion

The character of toxicity and time course in relation
to drug use, chronic overdose, lack of other possible
causes and substantial improvement after the drug
discontinuation led to the diagnosis of rosuvastatin-

Table 1. Time course of laboratory parameters in relation to the administration of rosuvastatin dose of 120 mg/day

Days after Davs after
starting 120 mg s thping CK ALT AST | Creatinine| Myoglobin| CRP Event
Ro'suvastatm Rosuvastatin U/ | (UL | (UL) | (umol/L)| (ng/L) | (mg/L)
daily
PCP visit for weakness
76 0 .
and myalgias,
79 3 7063 206 331 257 > 5000 68 ICU admission
80 4 3882 159 214 202 4537 51
83 7 879 111 64 172 1109
85 9 - 80 38 155 - 84 ICU discharge
91 15 86 55 35 148 68 49
104 28 Hospital discharge
Laboratory <195 |<36 |<d41 |<104 |<85
reference range = —
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induced rhabdomyolysis complicated with acute kidney
injury in a patient with chronic kidney disease (CKD).
While the biochemistry parameters improved within few
days in the ICU, the cognitive function and mobility
recovery required 4 more weeks.

When reviewing this case, we identified two serious
medication errors. In the best intent, the patient and his
caregivers mistakenly co-administered 3 rosuvastatin
formulations with different brand names in a total dose
of 120 mg/day. Next, in some countries including the
Czech Republic, rosuvastatin 40 mg is contraindicated
in patients with impaired renal function. However, this
patient had not been given a reduced rosuvastatin dose
although his eGFR declined below 40 ml/min/1.73 m?.
These medication errors likely represent the major factors
that synergistically contributed to the development of
rosuvastatin-induced rhabdomyolysis.

Some other factors, possibly contributing to
rosuvastatin toxicity should be mentioned. Competitive
CYP2C9 saturation by warfarin could, in addition to
renal function impairment, decrease the enzymatic
clearance of rosuvastastin as hypothesized previously®.

Furthermore, our patient is heterozygous for
CYP2C9*1/*3 predicting the enzyme CYP2C9 activity
less than in wild-type homozygotes. The altered PK/PD
of warfarin due to rosuvastatin co-administration has been
reported previously in interaction studies® ?, although the
impact of CYP2C9 genotype on risk of enzyme saturation
is not fully documented. The time course of the INR
increase in our patient indicates prolonged time to reach
steady state, i.e. decreased elimination of warfarin rather
than increased sensitivity towards the drug.

However, the unintended triple dose was identified as
the major factor contributing to rosuvastatin toxicity. First,
the diabetologist switched from Rosumop®to Rosuvastatin
Polpharma® in history. Second, the primary care physician
prescribed Rosucard® (insisted on this brand-name).

The main reasons for the error are suggested. Confusing
drug names: Up to date, there are 23 registered brand
names of rosuvastatin in the Czech republic, 14 of them
could be confused (Corvapro®, Crestor®, Delipid®,
Mertenil®, Rosi®, Rosucard®, Rosuchen®, Rosumop®,
Rosuvastatin®, Rovasyn®, Roxilip®, Sorvasta®, Tintaros®
and Zahron®). The extraordinary creativity of Marketing
Authorization Holders compromised safety in this case.
There was insufficient sharing of information among
the patient’s diabetologist and family physician. There
was no clinical pharmacist care on discharge from the
hospital.

To prevent the medication errors, we suggest:

1. Implementation of a communication platform for
sharing information among physicians and pharmacists
about prescribed drugs. The electronic prescription
holds the potential to solve this problem. In addition
to the benefit of shared structured documentation, the
software algorithms might allow a broad automatic
screening for medication errors.

2. Reduction of creativity in drug names and/or highlighting
the information of active substance on the drug box.

3. Implementation of clinical pharmacist discharge
service.

Conclusions

Rosuvastatin-induced myopathy is a rare but serious
adverse effect. This case report highlights the need for
proper treatment and dose adjustment during chronic
medical therapy, the need for adequate patient education
and applying preventive measures.
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