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SUMMARY

Introduction Statins have similar side effects that do not always occur at the same rate among the vari-
ous statins. We present a case of simvastatin-induced muscle toxicity that disappeared when pravastatin
was substituted for the original drug.

Case Outline A 74-year-old male, a nonsmoker, complained of severe nocturnal leg cramps. The patient
also complained that similar painful cramping occurred when he walked rapidly or jogged. Because
some components of his lipid panel exceeded the ‘desirable’range, and as he had a history of myocardial
infarction, his family physician prescribed simvastatin (40 mg/day). The patient had taken this medica-
tion for the past eight years. The painful nocturnal episodes started two years ago and affected either
one or the other leg. Four months ago we discontinued his simvastatin and prescribed pravastatin (80
mg/day). At a follow-up visit six weeks later, the patient reported that his leg pains at night and the pain
experienced after brisk walking had disappeared. Four months after the substitution of pravastatin for
simvastatin, the patient reported that his complete lack of symptoms had continued.

Conclusion These painful muscle cramps were probably caused by an inadequate vascular supply to
the calf and foot muscles. Perhaps a combination of advanced age and atherosclerotic changes created
a predisposition for the simvastatin-induced leg cramps. Pravastatin differs from simvastatin in several
ways. It is not metabolized by cytochrome P450 (CYP) 3A4 oxidases, and thus is not influenced by CYP 3A4
inhibitors like simvastatin. Also, simvastatin is associated with single-nucleotide polymorphisms located
within the SLCO1B1 gene on the chromosome 12 and established myopathy, while pravastatin lacks this
association. These differences may contribute to increased tolerance to pravastatin in this particular case.
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INTRODUCTION

Statins reduce cardiovascular events both in
primary and secondary prevention of lipid
abnormalities [1]. These drugs (atorvastatin,
fluvastatin, lovastatin, pravastatin, and simvas-
tatin) may have similar muscular side effects,
but these effects do not always occur at the
same rate among various statins. The muscular
pain and cramping associated with statin use
may lead patients to stop taking their drug, but
discontinuation may cause a negative rebound
effect related to the vascular events. We present
a case of severe simvastatin-induced nocturnal
leg cramps in an elderly patient who experi-
enced relief and disappearance of the symp-
toms after the substitution of pravastatin for
simvastatin.

CASE REPORT

A 74-year-old male, who never smoked, com-
plained of severe leg pain at night; this oc-
curred once or twice each night at a frequency
of three or more times a week. The pain abated
within several minutes if he stood or walked
around. The patient described these events,

which occurred in only one leg at a time, as
extremely painful, almost unbearable, cramps
of his calves and feet.

These nocturnal episodes started two years
ago. At first, they occurred just a few times a
month, and the patient thought they were relat-
ed to his advanced age and glucose intolerance.
When he finally sought medical attention, his
family physician advised him to use magne-
sium carbonate, an over-the-counter medicine,
to prevent the attacks. Daily usage of magne-
sium carbonate effervescent tablets (300 mg)
did not help, but the patient had taught himself
to diminish the severity of the attacks by get-
ting up and standing for a while. The patient
also complained that similar painful leg cramp-
ing occurred when he walked rapidly or jogged
for approximately five to ten minutes. When he
stopped, the pain quickly subsided. In contrast
to the nocturnal leg cramping, the pain associ-
ated with jogging affected both legs at a time.

The patient’s history included glucose intol-
erance, persisting for the past twenty years, and
moderate obesity. Two years ago, he had a myo-
cardial infarction (MI). He was admitted to the
hospital, but refused coronary arteriography.
Two of his four older sisters had type 2 diabetes
that appeared when they were in their sixties.
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Table 1. Lipid panel before simvastatin, and during simvastatin and pravastatin treatments. Fasting levels of lipids are expressed in mmol/L.

Lipid¥ Before simvastatin Six weeks of simvastatin ‘ The Ia.st day of Six weeks of pravastatin
treatment treatment simvastatin treatment treatment

Total cholesterol 4.31 292 3.41 3.82

Triglyceride 2.65 1.72 1.73 1.49

LD cholesterol (calc.) 2.71 1.37 1.78 2.19

HDL cholesterol 0.64 0.77 0.82 0.95

Non-HDL cholesterol - - 2.58 2.87

* According to the National Cholesterol Education Program guideline, desirable values for cholesterol are <5.15 mmol/L, triglyceride <1.7 mmol/L, LDL <2.59 mmol/L,

HDL >1.05 mmol/L, and non-HDL <3.36 mmol/L.

When our patient gradually increased his physical activity
and changed his diet, his body weight reduced to normal.
Ten years ago, his diastolic pressure increased slightly (92-
94 mmHg measured over several visits to his doctor), but
since that time, his blood pressure has been well regulated
by treatment with lisinopril (10 mg/day) and atenolol (25
mg/day). Because his lipid panel was not within ‘desir-
able’ limits, and because of his previous MI, his family
physician prescribed simvastatin (40 mg/day, to be taken
at night). The values of triglyceride and LDL cholesterol
soon reached normal levels. The values of HDL cholesterol
were lower than desirable but still slightly improved (Table
1). The patient had been taking simvastatin for eight years
by the time we saw him.

The patient maintained glycemic control with diet alone,
but his glycohemoglobin (HbA1c) increased slightly over a
six-year period: 5.5% in 2006, 5.8% in 2009, 6.5% in 2011,
and 7.1% in 2012 (normal range: 4.0-6.2%). The results of
other blood tests were within normal range, including the
concentration of potassium, 4.4 mmol/L (normal range:
3.5-5.5 mmol/L), sodium 141 mEq/L (normal range: 135-
148 mEq/L), chloride 107 mEq/L (normal range: 95-108
mEq/L His kidney function was normal. There was a slight
increase in creatinine phosphokinase (CPK) (238 U/L)
where the normal range extends to 170 U/L).

This patient’s mental state, including thought processes,
mood, and intellectual function, was in excellent condi-
tion. The physical exam was unremarkable, except that
arterial pulsations were weaker in both legs. Blood pres-
sure was 140/75 mmHg, and the pulse was 55/min. An
ultrasound of the abdominal aorta, kidneys and large ar-
teries showed no evidence of abdominal aortic aneurism,
but atherosclerotic plaques and ectasia of the distal aorta
and common iliac arteries were noted. No abnormalities
were found on electromyography of the legs.

At this time (October 2011), simvastatin was discontin-
ued and pravastatin was prescribed (80 mg/day, taken at
night). Other medications (lisinopril 10 mg/day, atenolol
25 mg/day and aspirin 100 mg/day) were continued as
before. Six weeks later, at the follow-up visit, the patient
reported that his leg pains at night and pain after brisk
walking had completely stopped. At this time, the lipid risk
panel was similar to that when the patient was on simvas-
tatin, CPK was within normal range, and HDL cholesterol
was still lower than optimal (Table 1). Four months after
the substitution of pravastatin for simvastatin, the patient
reported that he had neither leg pains at night nor pain
provoked by brisk walks.

DISCUSSION

Simvastatin, in a dose of 40 mg/day, was initially well toler-
ated by our patient. It effectively reduced elevated hyperli-
pidemia for several years before leg pain at night appeared.
Because this type of pain is common among elderly people
[2], the patient did not think that it was connected to sim-
vastatin treatment. We observed earlier that reducing the
dose of simvastatin to 10 mg/day or discontinuing the drug
entirely eliminated nocturnal leg cramps [3]. However, be-
cause we considered that there could be rebound effects
related to the vascular effects, we prescribed pravastatin
instead of simvastatin. This substitution resulted in an ad-
equate lipid-lowering effect but did not cause the leg pain.

Simvastatin is a prodrug; it is hydrolyzed to its active form,
simvastatin acid, which is a specific inhibitor of 3-hydroxy-
3-methylglutaryl coenzyme A (HMG-CoA) reductase. This
enzyme is an important component of the biosynthetic
pathway for cholesterol. Because of their effectiveness and
well-established safety profiles [4-6], simvastatin and other
HMG-CoA reductase inhibitors are the mainstays for man-
agement of high cholesterol and associated cardiovascular
complications. Statins may have similar side effects, but these
effects do not always occur at the same rate among the vari-
ous statins. Muscle toxicity is the most significant adverse
effect related to statins [7,8]. It includes myalgia, myopathy,
and rhabdomyolysis. The pharmacokinetic disposition of
simvastatin, but not pravastatin, depends upon individual
differences in tissue content of cytochrome P450 (CYP) 3A4
oxidases [9], and it may be influenced by CYP 3A4 inhibitors,
such as ketoconazole, verapamil, mibefradil, and grapefruit.
None of these known inhibitors were factors for our patient.

An association between single-nucleotide polymorphisms
located within SLCO1B1 gene on the chromosome 12 and es-
tablished myopathy was recently reported for patients treated
with simvastatin [10]. Similar findings have been reported for
type 2 diabetic patients treated with simvastatin. However, no
such association has been recorded with pravastatin.

The strong, but short lasting, leg cramps that affected our
patient were not associated with significant increase of se-
rum CPK level. These painful muscle cramps were probably
caused by an inadequate vascular supply to the calf and foot
muscles. We do not know the mechanism of these changes
caused by simvastatin. Perhaps a combination of advanced
age, glucose intolerance, and atherosclerotic changes create
a predisposition for the simvastatin-induced nocturnal leg
cramps. Mentioned differences between the two statins may
contribute to better tolerance of pravastatin.
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HohHu rpuesu y Horama U3a3BaHuU CUMBACTaTUHOM HeCTajy nocae CyncTuTyuuje

npaBacTtatTMHOM

Hatawa Crojakosuh', Pajko Uruh'2

'KaTeppa 3a dapmakonorujy, TOKCUKONOrujy U KNHUYKY Gapmakonorujy, MeanunHckm gakyntet, YHuBep3uteT y barbanyuu,

baranyka, Penybnuka Cpncka, bocHa 1 XepLieroBuHa;

2Operbetbe 3a aHeCTe3MoNorujy 1 KOHTpony 6ona, bonHuua LloH Crovep Okpyra Kyk, Ynkaro, CAZL

KPATAK CALIPXKA)

YBop CratviH1 NMajy cnrvaH Npodun HeXXerbeHUX fejcTasa, anu
MoCToje PasfiMKe y CTeNeHy yyectanoctu nsmehy nojefuHmnx
CTaTvHa. Y unaHKy je npvkasaH cnyydaj Kog Kojer je muwmhHa
TOKCMYHOCT 13a3BaHa CIMBaCTaTUHOM HecCTana Kafja je ymecTo
tbera y Tepanujy yBefieH npaBactaTyiH.

Mpuka3 6onecHnka MyuwkKapay ctap 74 roguHe, HenyLay,
NoBPEMEHO je MMao jake HohHe 6onHe rpuese y Horama. Ka-
NKO ce 1 Ha B6onHe rpyeBe y Horama npv 6P30Mm xofakry Unm
Tpuakby. [NowwTo je NuNuAHM cTaTyc 610 13BaH OMNTUMAIHOT, a U
360r MHdapKTa MMOKapaa paHujuxX roAVHa, IeKap je Npenncao
crmBacTaTviH (40 mg pHeBHO). bonecHuK je y3nmao Taj ek ocam
roguHa. Ennsoge HohHmx 6onoBa cy noyene npe gge roaviHe,
a 3axBaTanu cy jefHy unu apyry Hory. lpe yeTnpu meceua Te-
panuja CMMBacTaTUHOM je 3aMerbeHa NpaBacTaTvHom (80 mg
IHeBHO). LlecT Heperba KacHuje HOMHMX 1 6onoBa Koju cy ce
jaBmanu npw 6p3om xofary Huje BuLe 6uno. YeTnpm meceuia
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HakKoH 3aMeHe CMBacTaTVHa NpaBacTaTUHOM 6ONECHVIK 1 Aa-
sbe Huje ocehao HUKakBe Terobe.

3aKsbyuak bonHu rpueBm Hory BepoBaTHO Cy 13a3BaHU Heo-
aroBapajyhium cHabgeBarbem Kpaiby Muylvha noTKoneHuue
1 ctonana. Moryhe je aa je KombrHaLUwWja cTapwjer XUBOTHOT
poba 1 atepocKnepoTcKrx NpoMeHa bvna npeancnosnyyja 3a
rnojaBy rpyeBa HOry 13a3BaHMX CMBacTaTMHOM. MpaBacTaTnH
Ce pa3finKyje oA CMMBacTaT/Ha jep ra He meTabonu3yjy LUuTo-
xpom P450 (CYP) 3A4 okcupase, Kao LITO je Cnyyaj ca CMBacTa-
THOM. [lopep Tora, MronaTuja n3a3saHa CMBaCTaTUHOM, ann
He 1 MpaBacTaTMHOM, NOBe3aHa je C NoMMOpPdU3MOM jeHOr
HYKN1eoTuaa Koju je nokanusosaH y reHy SLCO1B1 gBaHaector
xpomo3oma. Te pasnuke nsmehy ABa neka morne 61 gonpuHeTn
60sbeM NofHoOLLEHY NPaBacTaTUHa Kof 6onecHrKa NpuKasaHor
Y OBOM YJIaHKy.

KmbyuHe peuu: cTaTviHW; CMMBaCTaTUH; NpaBacTaTuH; HORHK
rpyeBm y Horama
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