
Introduction:

Atherosclerotic cardiovascular disease (ASCVD) is one

of the leading causes of death worldwide. Statin therapy

is the cornerstone for prevention and treatment of

cardiovascular diseases (CVDs), and is generally safe and

well tolerated.1 According to ASCVD Primary Prevention

Guideline 2016, atherosclerotic cardiovascular diseases

refer to the following conditions: a) Coronary heart

disease (CHD), such as myocardial infarction (MI),

angina, and coronary artery stenosis > 50%. b)
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Abstract

Background: Statins are the corner stone therapy of atherosclerotic cardiovascular disease (ASCVD). Statins

may cause myalgia, myotoxicity, myopathy and rhabdomyolysis along with its lipid lowering properties and

pleiotropic effects. Statins associated muscle symptoms (SAMS) are the leading cause of nonadherent and

discontinuation.  This study was conducted to evaluate and understand the muscle symptoms of high intensity

statin therapy (atorvastatin 40 mg and rosuvastatin 20 mg) for a period of three months in individual

patient with clinical atherosclerotic cardiovascular disease.

Methods: A total of 280 patients with clinical atherosclerotic cardiovascular disease were studied to once daily

atorvastatin 40 mg and rosuvastatin 20 mg. It was a randomized controlled single blind trial. The primary end

point was muscle symptoms-muscle pain, fatigue, cramp/spasticity and weakness at 4 weeks and in 3 months

of study period. Serum creatinine kinase was measured in every patient with muscular symptoms.

Results: Patients of atorvastatin group noticed severe pain more than rosuvastatin group at the end of 3

months of treatment period (14.21% vs 4.38%, p <0.05), respectively). Significantly more patients felt

extremely bad (12.78% vs 4.38%, p <0.05) and bad (24.66% vs 14.52%, p <0.05) with atorvastatin compared

with rosuvastatin. Patients of atorvastatin group showed more marked increase muscle spasm (3.76% vs

1.46%, p <0.05) and slight increase muscle spasm (36.27% vs 16.01%, p <0.05) than rosuvastatin group by

spasticity grade. One patient of atorvastatin group developed considerable increase in muscle spasm. Medical

research council (MRC) muscle power grade 4 between atorvastatin and rosuvastatin group was observed

20.05% vs 10.90%, p <0.05, respectively. Three patients of atorvastatin group developed grade 3 muscle

power. Serum creatine kinase > 1500 U/L was observed more in atorvastatin than rosuvastatin group

(14.21% vs 4.38%, p <0.05, respectively). Statin associated muscle symptoms (more severe muscle problem,

myositis/myopathy) observed more in atorvastatin than that of rosuvastatin group ( 34.07% vs 13.08% , p

<0.05, respectively). Both treatments were well tolerated. No cases of rhabdomyolysis, incident diabetes,

hepatic or renal insufficiency were recorded during the study period.

Conclusion: Rosuvastatin had better outcome profile of muscle symptoms than atorvastatin in patients with

clinical atherosclerotic cardiovascular disease among the Bangladeshi population. Patients in atorvastatin

group experienced more muscle pain, fatigue, cramp/spasticity and weakness than rosuvastatin.
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Cerebrovascular disease, such as transient ischemic

attack (TIA), ischemic stroke, and carotid artery stenosis

> 50%. c) Peripheral artery disease, such as claudication.

d) Aortic atherosclerotic disease, such as abdominal

aortic aneurysm (AAA) and descending thoracic

aneurysm. Clinical atherosclerotic cardiovascular disease

includes acute coronary syndromes, history of

myocardial infarction (MI), stable or unstable angina,

coronary or other arterial revascularization, stroke,

transient ischemic attack or peripheral arterial disease

presumed to be of atherosclerotic origin.2

The pathophysiological mechanisms of ASCVDs have

brought new insight regarding potential indicators of

underlying hidden atherosclerosis and cardiovascular

risk.3 Platelet is the main culprit for thrombus formation

in disrupted plaque by which atherosclerosis leads to the

acute ischemic syndromes.4 High dose statin seems to

be beneficial in early phase of thrombosis due to its anti-

platelets effects. Study recommended that the

management of CVDs includes statin therapy in high-

risk conditions including clinical atherosclerosis to

decrease the risk of CVD events and mortality.5 Hydroxy-

methyl-glutaryl (HMG) Coenzyme A (CoA) reductase

inhibitors or statins are the most effective medications

for managing elevated concentrations of LDL-C as well

as reduce cardiac events in coronary artery disease

(CAD) patients.6 The 2013 American College of

Cardiology/American Heart Association (ACC/AHA)

guideline recommends importance of starting statins with

at least moderate-intensity therapy (e.g., simvastatin 40

mg or atorvastatin 20 mg). Sometimes, high-intensity

statin therapy is also recommended (atorvastatin 40–80

mg or rosuvastatin 20-40 mg). The ACC/AHA calculator

estimates 10-year risk of “hard ASCVD” (stroke, MI),

and it also recommends statins at 7.5% (0.75%/year). [7,

2] However, the dose and intensity of statin use in ASCVD

is debatable among cardiologist.8 As our understanding

of LDL-C and atherosclerosis continues to grow, the

concept of ‘lower is better’ has corresponded with a

‘more is better’ approach to statin-based therapy.9 There

is a close relationship between early atherosclerotic

lesions and inflammation which can elicit acute coronary

syndromes. [10] Early initiation of high dose statin can

limit further progression of inflammation by its

pleiotropic effect which is not directly dependent on

reduced cholesterol levels.11,12,13

Myopathy is separated into three different types: a)

myalgia refers to generalized pain in the muscles,

associated with muscle damage with small increase of

the creatine kinase enzyme. b) Myositis presents itself

with muscle pain, tenderness or weakness and a higher

level of creatine kinase in the bloodstream. c)

Rhabdomyolysis is an extreme, life-threatening type of

myopathy. It’s brought on by muscle breakdown and

significant creatine kinase elevation, up to 40 times

greater than normal value. Rhabdomyolysis can be fatal

due to acute renal failure. Myalgia can occur with or

without creatine kinase (CK) elevation; a serum marker

of muscle damage.6 The frequency of muscle-related

symptoms was the most frequent adverse effects of

statins. In community cohorts, it is more than 10% to

20% of patients. These adverse effects are usually benign

and resolve with treatment interruption but often lead to

reluctance to resume statin treatment. Rhabdomyolysis

is a severe adverse effect related to statins.14

The pharmaceutical company reported the incidence of

myalgia during therapy with the more powerful statins

has varied from 1% to 25%.15,16 The Prediction of

Muscular Risk in Observational Conditions (PRIMO)

project has confirmed the clinicians’ suspicions of

muscle symptoms of statin among 7924 patients treated

with high dose statins, 11% developed muscle symptoms,

4% had symptoms severe enough to interfere with daily

activities, and 0.4% was actually confined to bed with

their symptoms.17 The risk for myopathy among statin

users was relatively more than controls in cohort and

meta analysis.18 Muscle symptoms could interfere with

an individual’s activities of daily living and quality of life

and these adverse outcomes are likely to become a cause

for poor compliance. Furthermore, statin associated

muscle symptoms (SAMS) could interfere with the

tolerability of exercise, depriving the individual’s

cardiovascular benefits of regular exercise. So, present

study was conducted to determine the association of

muscle symptoms of atorvastatin versus (vs) rosuvastatin

in patients with clinical atherosclerotic cardiovascular

disease at a tertiary centre of Bangladesh.

Material and Methods:

Trial design

This was a 3-month, single blind, randomized, parallel

group study conducted in Department of Cardiology,

University Cardiac Center, Bangabandhu Sheikh Mujib

Medical University, Shahbag, Dhaka, Bangladesh between

August 2016 and July 2017. Patients with clinical

atherosclerotic cardiovascular disease and/or having

dyslipidaemia (LDL-C e” 190 mg/dl) were enrolled for

study. Then the patient grouped randomly by computer

based online random number table. One group was given
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atorvastatin 40 mg and another group rosuvastatin 20 mg.

In the pharmacologic point of view, atorvastatin 40 mg is

equal to rosuvastatin 20 mg and regarded as high intensity

statin therapy according to 2013 ACC/AHA guideline.

Atorvastatin 80 mg and rosuvastatin 40 mg is

recommended as high intensity statin therapy for western

population. As the pattern of environment, genetic status

and body habitus is different in our country, the lowest

doses of high intensive statin therapy was taken as

standard. Detailed history and examination including

evaluation of associated risk factors was done on first

and as well as subsequent visits. Subjects who met the

study definition of myalgia (primary outcome) includes

all of the following: (1) New or increased muscle pain,

cramps, aching not associated with exercise, (2)

Symptoms persisted for  at least 2 weeks, (3) Symptoms

resolved within 2 weeks of stopping the study drug, and

(4) symptoms reoccurred within 4 weeks of restarting

the study medication. Age (age groups: 20-39, 40-59 and

>60 years) and sex (male or female) matched were

categorized. Subject who tested positive for myalgia with

these criteria subsequently was performed serological

tests (serum creatine kinase) immediately after

occurrence of muscle symptoms.  Approval of the study

was seeking permission by the local Ethical Committee.

All procedures of human subjects were performed in

accordance with the latest version of Helsinki

Declaration. All subjects were included in the study group

were sign upon informed consent with careful explanation

of the study procedures.

Patients

Men and women aged 20 to 74 years of age with clinical

atherosclerotic cardiovascular diseases were enrolled

consecutively following the inclusion and exclusion

criteria. Detailed history taking, physical examination and

routine lab examinations were done on admission and

outpatient consultation subsequently whenever feasible.

Inclusion criteria included: Patients with clinical ASCVD

includes-acute coronary syndromes (Acute myocardial

infarction, unstable angina, prior history of MI, stable

angina, coronary artery revascularization, strokes or

transient ischemic attack (TIA), peripheral arterial

diseases (PAD). Exclusion criteria included: Age > 75

or <20 years, patients with heart failure with NYHA II-

IV, patients with hepatic impairments (ALT value > 2

times of ULN), patients with renal impairments (Serum

creatinine level > 2 mg/dl), patients with haemorrhagic

strokes, patients with primary muscle disorders, patients

with current or prior steroid therapy, patients with

rheumatological disorders, patients with hypothyroidism,

patients with drugs that alter statin metabolism-diuretics,

amiodarone, azole antifungals, macrolides, protease

inhibitors, immunosuppressive, prior history of statin

hypersensitivity, pregnancy, cancer or prior history of

cancer, patient taking statin other than atorvastatin or

rosuvastatin, and patients who are not interested to take

part in this study were excluded.

Objective

The primary endpoint was the muscle symptoms of

atorvastatin and rosuvastatin at 4 weeks and in 3 months

of study period included: muscle pain, muscle stiffness

and cramp, weakness and fatigue. Secondary efficacy

endpoints included: the demographic variation, frequency,

impacts on everyday life of these symptoms. Adverse

events and clinical chemistry data with atorvastatin 40

mg and rosuvastatin 20 mg were also assessed.

Follow-up of study subjects

The protocol was required that all selected patients were

observed at 4 weeks and at 3 months. During visits

surveillance for primary endpoint events, medical

compliance (pill counting method), adverse events

(WHO adverse drug reporting form) and vital status were

evaluated. Patients were conducted on regular basis by

telephone. If any problem arose in between follow up

schedule he advised to contact us or visit local registered

physicians or hospital. Data was collected over telephone

or by direct surveillance. The primary efficacy end point

was muscular effects. In the presence of muscle

symptoms, serum creatine kinase was measured to

confirm the muscle damage and myalgia and categorized

according to ESC definition. Secondary efficacy endpoint

was effect on lipid profile, gastrointestinal symptoms,

incident diabetes, neurocognitive impairment, peripheral

neuropathy, liver enzyme elevation. A standardized

questionnaire and examination was used to screen muscle

symptoms and potential clinical events during follow up.

Adherence to medication and lifestyle, therapeutic

response to statin therapy, and safety was regularly

assessed.

Treatment protocol

Atorvastatin 40 mg daily in one group and rosuvastatin

20 mg daily in another group was given to index

population. Concomitant use of aspirin, clopidogrel or
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ticagrelor or prasugrel, beta blocker, angiotensins

converting enzyme inhibitors (ACEIs) or angiotensin

receptor blockers (ARBs), nitrates, antidiabetic

medication were permitted in both groups. Drugs that

can affect the metabolism of statin like macrolides,

amiodarone, diuretics, azole antifungal, protease

inhibitors, and immunosuppressive drugs-cyclosporine

were prohibited.

Instruction after giving statins

Patient was instructed about adherence of drugs regularly.

Heart healthy diet, avoidance of tobacco products, regular

exercise and maintenance of healthy weight (BMI) also

advised. Diet and drugs that interact with statins

metabolism were also be avoided and were reported after

above scheduled or at any adverse situation. The motivated

person was enrolled. Positive reinforcement to adhere

to treatment will be provided. Telephone survey was done

to assess patient’s compliance about treatment frequently.

All patients were advised to contact immediately if any

need arises. Drug interaction and comorbid conditions

were assessed exclusively during the full study period.

Good knowledge about the other drugs that the patient

was taken was updated regularly by using manufacturer

papers and as well as from internet.

Assessment of muscle symptoms

The muscular effects of statins were assessed by the

following methods-muscle pain and tenderness by

universal pain assessment tool (scale-0 to 10), muscle

fatigue by fatigue assessment scale and brief fatigue

inventory chart ( scale-1 to 10), muscle cramp/spasticity

by modified Ashworth scale (scale-0 to 5), and muscle

weakness by MRC muscle power scale ( scale- 0 to 5).

Study parameters and evaluation

All the clinical and biochemical parameters were recorded

accurately & precisely for each patient at baseline, at 4

weeks, 03 months and thereafter, whenever feasible. Clinical

parameter included: muscle pain, muscle cramp and

stiffness/spasticity, muscle weakness and fatigue.

Biochemical parameter included: serum fasting lipid profile

(fasting lipid profile is preferable), serum creatine kinase

(CK) (selected cases), and serum alanine aminotransferase

(ALT) selected cases and urine for myoglobinuria (in

selected cases where CK> 10 times of ULN).

Outcome variables

Primary efficacy end point variables

Muscle pain, cramp, stiffness/spasticity, fatigue and

weakness

Primary safely end point variables

Liver enzyme elevation (ALT)

Gastro-intestinal discomfort (abdominal pain, nausea,

vomiting)

Peripheral neuropathy (tingling, numbness)

Neurocognitive symptoms: Insomnia, Memory

impairment

Incident diabetes

Statistical analysis

Statistical analyses were planned and reviewed by the

scientific committee. Analysis was conducted on SPSS

windows software including multiple imputations for

missing data. Primary analysis was carried out on intent-

to- treat basis. Descriptive statistical analysis for each

of the parameters assessed was compared in patients with

and without muscular symptoms on the basis of mean

values and standard deviations (continuous variables) or

percentages (categorical variables). Univariate analysis

was use to identify factors associated with increased risk

of muscular symptoms and odds ratio (OR) with 95%

two sided confidence intervals (CI) will be calculated.

Continuous parameter was express as mean ±SD and

categorical parameters is express as median and inters

quartile range. Pearson’s Chi-square test for categorical

variables and student’s t-test for continuous variables were

used to compare two groups. Multivariate logistic

regression was performed to calculate the adjusted ORs

with 95% CIs to estimate the correlation between risk

factors and muscular symptoms. The significance

thresholds in two-tailed tests were taken as 0.05. Time

of onset of muscular symptoms after statin therapy were

log-transformed to verify that time of onset were

unimodal. Outcomes were assessed for normality by use

of normal probability plots and histograms

Results:

This single blind randomized clinical controlled trial was

conducted in the University Cardiac Center, Bangabandhu

Sheikh Mujib Medical University, Dhaka, over a period

of one year from August 2016 to July 2017. Finally, a

total 280 patients were selected for the study at 1:1

randomization by computer generated random number

table. No patient was missed to follow up as sample size

was limited. Two visits were designed. First visit was at

4 weeks and subsequent last visit was in 3 months of

treatment period. Age of the study population was ranging

from 20 to 74 years. It was observed that the majority

172 patients (61.43%) belonged to age 40-59 years. The

mean age was found 53.3±10.9 years in atorvastatin group

12

University Heart Journal  Vol. 14, No. 1, January 2018



and 53.7±11.6 years in rosuvastatin group. Male patients

were 245 and female were 35. Sex difference between

two groups was statistically not significant as sex match

was done between two groups.  Body mass index (mean

± SD) 25 ± 6.5 for male patients and 24 ±5.5 for female

patients in atorvastatin group and  25 ± 6.8 for male

patients and 24 ± 5.4 for female patients in rosuvastatin

group. There was no statistical significant variation of

BMI between groups. The distribution of the patients

according to indication for statin therapy showed

common indication was non ST elevated myocardial

infarction (NSTEMI), 28.57% and 27.14% in atorvastatin

and rosuvastatin group respectively. Chronic stable angina

(CSA) was 20% vs 18.57% in atorvastatin and rosuvastatin

group respectively. Indication for statin therapy between

two groups was no significant difference.

All patients were instructed about the Wong –Baker facial

grimace scale in which 0=no pain and 10=severe pain.

Score ≥3 denotes moderate to severe pain. Patients in

atorvastatin groups experienced more pain than

rosuvastatin. In atorvastatin group 3.57% had moderate

pain, 1.43% had severe muscle pain and 19.29% had mild

pain at 4 weeks.  In rosuvastatin group only 2.14% had

moderate pain and 10.72% had mild pain. No patient had

severe pain in rosuvastatin group in 4 weeks duration.

Two (2) patients had to discontinue atorvastatin and five

(5) patients had to require dose reduction due to muscle

pain in atorvastatin group. Difference of muscle pain

between two groups was statistically significant (p <0

.05). Subsequently in 3 months of the study period,

34.59% patients had mild pain, 15.04% had moderate

pain and 12.78% had severe muscle pain in atorvastatin

group. In rosuvastatin group only 4.38% had severe

muscle pain, 6.57% had moderate pain and 27% patients

had mild pain. Prior 9 patient of mild pain subsequently

developed moderate and 5 patients developed severe pain

in atorvastatin group. In rosuvastatin group, prior 3

patients of mild pain developed moderate and 2 patients

developed severe pain subsequently in 3 months of

treatment duration. Difference of muscle pain between

two groups was statistically significant (p < 0.05.

In our study, clinical improvements were subjectively

assessed by the patient’s statement of his/herself feelings

or thought regarding symptoms by fatigue assessment

scale. A significant number of patients of both groups

felt bad (2.86% vs 3.57% respectively) at 4 weeks and

felt extremely bad (12.78% vs 4.37% respectively) or

bad (21.80% vs 10.95% respectively) in 3 months of the

study period. The difference was statistically also

significant at p <0.05.

In this study, muscle spasticity grading showed that,

patients in atorvastatin group observed substantial

increase in muscle spasm than rosuvastatin. In atorvastatin

group, 15 patients observed slight increase muscle spasm

and 1 patient more marked increase muscle spasm

whereas 3 patients showed slight increase muscle spasm

in rosuvastatin group at 4 weeks duration. In atorvastatin

group, one (1) patient showed considerable increase, five

(5) more marked increase and 34 patients showed slight

increase muscle spasm in 3 months of study period. In

rosuvastatin group, only 2 patients had more marked

increase and 19 patients showed slight increase muscle

spasm in 3 months of statins therapy. The difference was

statistically also significant at p <0.05.

On evaluation of medical research council (MRC) muscle

power scale,  maximum patients (95% vs 97.86%

respectively) showed grade 5 (normal power) at 4 weeks

of study period whereas 2.26% patients had MRC grade

3 (can move limb against gravity) in atorvastatin group

and 15.03% vs 8.76% patients showed MRC grade 4

between atorvastatin and rosuvastatin group respectively.

No patient in rosuvastatin group showed 3 of less MRC

scale grade during the study period. The difference was

statistically also significant at p <0.05.

Adverse profile of medication showed that, patients in

atorvastatin groups observed liver enzyme elevation

(ALT) < 2 times of ULN was 3.57%, but it was 1.42% in

rosuvastatin group. In atorvastatin group, 8.57% of

patients developed gastrointestinal symptoms (pain,

nausea) and 5% in rosuvastatin group. No other

significant adverse event developed in both groups at 4

weeks of treatment period.  Further development of

adverse profile of medication showed that, patients in

atorvastatin groups observed liver enzyme elevation

(ALT) 2-3 times of ULN was 9.77% and it was 8.03% in

rosuvastatin. In atorvastatin group, 3.76% of patients

developed gastrointestinal symptoms (pain, nausea) and

5.11% in rosuvastatin group. 1.42% patients developed

peripheral neuropathy in both groups. No other

significant adverse event developed in both groups in 3

months of treatment period.

In atorvastatin group, 19.15% patients and in rosuvastatin

group, 10.72% had creatine kinase (CK)> (upper limit

normal) ULN - <4x ULN. 4.28% patients in atorvastatin

group and 2.14% in rosuvastatin group had CK>4x ULN

- <10x ULN. In atorvastatin group, 1.42% patients had

CK>10 x ULN. Subsequently in 3 months treatment

period, in atorvastatin group, 34.33% patients and in

rosuvastatin group, 27% had CK> ULN - <4x ULN. In
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atorvastatin group, 15.67% patients and in rosuvastatin

group 6.57% had CK>4x ULN - <10x ULN. In

atorvastatin group, 12.69% patients and in rosuvastatin

group 4.38% had CK>10x ULN. One (1) patient of

atorvastatin group of spasticity grade 4 showed CK>4x

ULN. Difference of serum creatine kinase (CK) between

two groups was statistically significant (p <0 .05).

The clinical presentation of muscle symptoms was highly

heterogeneous, as reflected by the variety of

manifestation like muscle pain or aching, stiffness,

tenderness or cramp. In this study, severe muscle problem

and myopathy or myositis referred to statin associated

muscle symptoms (SAMS). As normal population,

patients with simple myalgia showed some degree of

increased CK level (<4 times of ULN). The present study

showed that total 42 (15%) patients of statin therapy

referred as myalgia, in which 27 patients were in

atorvastatin group and 15 patients in rosuvastatin group

at 4 weeks of treatment period. In atorvastatin group, 6

patients developed severe muscle problem and 2

developed myositis or myopathy. In rosuvastatin group,

3 patients developed severe muscle problem and none

developed myositis or myopathy.

Total 83 (61.03%) patients of statin therapy referred as

myalgia, in which 46 patients were in atorvastatin group

and 37 patients were in rosuvastatin group in 3 months

of the study period. In atorvastatin group, 21 patients

developed severe muscle problem and 17 developed

myositis or myopathy. In rosuvastatin group, 9 patients

developed severe muscle problem and 6 patients

developed myositis or myopathy. Difference of statin-

associated muscle symptoms (SAMS) between two

groups was statistically significant (p <0 .05).

Study showed that the frequency of muscle symptoms

was more in atorvastatin group than that of rosuvastatin

group. Statin induced muscle symptoms (severe muscle

problem and myopathy or myositis) in atorvastatin was 8

(5.71%) and 3 (2.14%) in rosuvastatin at 4 weeks of

treatment period. Statin induced muscle symptoms

(severe muscle problem and myopathy or myositis /

SAMS) in atorvastatin was 38 (28.35%) and 15 (10.94%)

in rosuvastatin group in 3 months period of treatment.

Table-I

Patients demographics and baseline characteristics (randomized population)

Characteristics       Atorvastatin 40 mg Rosuvastatin 20 mg

(n=140) (n=140)

     Mean age, years (SD) 53.3±10.9 53.7±11.6

     Male gender, n (%) 85.71 89.28

     BMI, kg/m2 (SD)

            Male 25 ± 6.5 25 ± 6.8

            Female 24 ±5.5 24 ± 5.4

     Diabetes, n(%) 25 27.14

     Hypertension, n (%) 30.71 32.45

      Co-medications a, Other than statins, n (%)               99.28              99.28

      Indication of statin therapy, n (%)

          Acute ST elevated myocardial  infarction (STEMI) 10 11.42

          Non ST elevated myocardial   infarction (NSTEMI) 28.57 27.14

          Unstable angina 12.14 13.57

          Stable angina 20 18.57

          Coronary artery revascularization 9.2 12.14

          Prior history of MI 16.42 12.14

          Strokes or TIA 1.42 0.71

          Peripheral arterial diseases (PAD) 2.14 2.85

      Smoking 12.85 10.71

     Alcohol 1.42 2.14

SD, standard deviation; BMI, body mass index.

Data were expressed as percentage and mean ±SD, percentage values are expressed as percentage of the total number of patients in each group.
a Co-medications-beta-blocker, angiotensin receptor blocker, angiotensin converting enzyme inhibitor, anxiolytics, antidepressant, antidiabetic medication
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Table-II

Character and different scale and grade of muscle symptoms between drugs

Characteristics(muscle symptoms                               At 4 weeks P-value                         In 3 months P-value

grades/scales) Atorvastatin Rosuvastatin Atorvastatin Rosuvastatin

(n=140) (n=140) (n=133) (n=137)

Wong-Baker Facial grimace scale

0 106 (75.71) 122 ( 87.14) 50 (37.59) 85 (62.05)

1-2 27 (19.29) 15 (10.72) .00344 46 (34.59)      37 (27) .00014

3-6 5 (3.57) 3 (2.14) 20 (15.04) 9 (6.57)

7-10 2 (1.43) 0 (0) 17 (12.78) 6 (4.38)

Fatigue scale

Feeling extremely bad 0 0 17 (12.78) 6 (4.37)

Feeling bad 4 (2.86) 5 (3.57) 0.523 29 (21.80) 15 (10.95) .00035

Feeling neutral 50 (35.71) 51 (36.43) 35 (26.32) 40 (29.20)

Feeling good 25 (17.86) 25 (17.86) 40 (30.07) 58 (42.34)

Feeling extremely good 61 (43.57) 59 (42.14) 12 (9.02) 18 (13.14)

Spasticity grade

No increase in muscle spasm/spasticity 124 (88.57) 137 (97.86) 93 (69.93) 116 (84.67)

No increase in muscle spasm/spasticity 15 (10.71) 3 (2.14) .0084 34 (25.56) 19 ( 13.87) .00044

No increase in muscle spasm/spasticity 1( 0.71) 0 5 (3.76) 2 (1.46)

No increase in muscle spasm/spasticity 0 0 1 (0.75) 0

No increase in muscle spasm/spasticity 0 0 0 0

MRC scale

0 0 0 0 0

1 0 0 0 0

2 0 0 0 0

3 0 0 3 (2.26) 0

4 7 (5) 3 (2.14) .0692 20 (15.03) 12 (8.76) .0092

5 133 (95) 137 (97.86) 110 (82.71) 125 (91.24)

 Statin Associated Muscle    Symptoms (SAMS)

Severe muscle problem 6 (4.29) 3 (2.14) .00041 21 (15.67) 9 (6.56) .00001

Myositis/myopathy 2 (1.42) 0 17 (12.69) 6 (4.38)

Data were expressed as frequency and percentage, Chi-square test was used to see the association between groups, N= number of the study

population, ns=not significant

Table-III

Clinical description of muscular symptoms during study period (N=168)

Characteristics Description Atorvastatinn1=103 Rosuvastatinn2=65 P-value

N % N %

Widespread pain Yes 31 30.09 23 35.38 .024 ns

No 72 69.91 42 64.61 .074 ns

Site of pain Thigh/calves 25 25.24 18 27.69 .081 ns

All over 31 30.09 23 35.38 .347 ns

Trunk 13 12.62 7 10.76 .061 ns

Arm/forearm 8 7.77 5 7.69 .078 ns

Tendonitis associated pain 22 21.35 10 15.38 .095 ns

No predominant site 4 3.88 2 3.07 .457 ns

Unknown 0 0 0 0 0

Data were expressed as frequency and percentage, Chi-square test was used to see the association between groups, N= number of the study

population, ns=not significant
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Discussion:

Although a number of previous studies have compared

atorvastatin with rosuvastatin in patients with

hypercholesterolemia, no one included muscle problems

of high intensity statin among the Bangladeshi

population. It was a single blind randomized controlled

trial (RCT) where 280 patients of clinical atherosclerotic

cardiovascular disease were studied to compare high

intensity statins; atorvastatin 40 mg with rosuvastatin 20

mg. Muscle pain and tenderness, fatigue, cramp and

spasticity and weakness were studied and in symptomatic

patients creatine kinase and alaline aminotransferase were

investigated. The results of the study demonstrated that

rosuvastatin was better than atorvastatin in all aspects of

the outcome variables.

Muscular pains (aches) and cramps were the earlier

manifestation of muscle symptoms than fatigue and

weakness. About 103 patients in atorvastatin and 65 in

rosuvastatin group experienced some degree of muscle

pain (Table II) during the study period. Patients with

severe pain had to discontinue statins. Patients with

moderate pain had to reduce the doses of statins in both

groups as well.

Both localized and widespread pain (Table III) was noticed

(69.91% versus/vs 30.09% and 64.62% vs 35.38 in

atorvastatin and rosuvastatin respectively). Localized pain

was affecting trunk, thighs and calves, arms and hands. A

significant number of patients (21.31% vs 15.38% in

atorvastatin and rosuvastatin respectively) also

experienced tendon related pain (tendonitis). Frequency,

impact on everyday life and management of muscular

symptoms (Table IV) after statin therapy showed that

continued pain was 18.5% vs 9.2%, intermittent pain was

81.5% vs 90.8% in atorvastatin and rosuvastatin group

respectively. Pain required symptomatic treatment was

42.7% vs. 18%, major disruption of daily life was 18.5%

vs. 9.3%, patients had to discontinue statins were 18.5%

vs. 9.2 and 24.3% vs 18.5% patients had to dose

reduction of atorvastatin and rosuvastatin respectively.

In our study, clinical improvements were subjectively

assessed by the patient’s statement of his/herself feelings

or thought regarding symptoms by fatigue assessment

scale. A significant number of patients of both groups

felt bad (2.86% vs 3.57% respectively) at 4 weeks and

felt extremely bad (12.78% vs 4.37% respectively) or

bad (21.80% vs 10.95% respectively) in 3 months of the

study period (Table II). The difference was statistically

also significant at p <0.05.

In this study, muscle spasticity grading showed that,

patients in atorvastatin group observed substantial

increase in muscle spasm than rosuvastatin. In atorvastatin

group, 15 patients observed slight increase muscle spasm

and 1 patient more marked increase muscle spasm

whereas 3 patients showed slight increase muscle spasm

in rosuvastatin group at 4 weeks duration. In atorvastatin

group, one (1) patient showed considerable increase, five

Table-IV

Frequency, impact on everyday life and management of muscular symptoms (N=168)

Variables Atorvastatin Rosuvastatin P-value

(n1=103) (n2=65)

No. % No. %

Frequency of pain Continuous 19 18.5 6 9.2 .001 s

Intermittent 84 81.5 59 90.8   .0831ns

Pain requiring symptomatic No 59 57.3 47 72.3

treatment Yes 44 42.7 18 27.7 .002 s

Level of disruption of daily life Minor disruption 39 37.8 30 46.1 .321 ns

Interfere with major exertion 20 19.4 17 26.1 .0056 s

Interfere with moderate exertion 25 24.3 12 18.5 .735  ns

Major disruption 19 18.5 6 9.3 .031 s

Clinical management of No 59     57.3       47    72.3               .853 ns

 symptoms Yes 44 42.7 18 27.7 .006 s

Discontinuation of No 84    81.5      59 90.8

statin Yes 19 18.5 6 9.2 .001 s

Reduction in dosage of No 78    75.7       53     81.5

statin Yes 25 24.3 12 18.5 .0021s
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(5) more marked increase and 34 patients showed slight

increase muscle spasm in 3 months of study period. In

rosuvastatin group, only 2 patients had more marked

increase and 19 patients showed slight increase muscle

spasm in 3 months of statins therapy (Table II).

On evaluation of medical research council (MRC) muscle

power scale,  maximum patients (95% vs 97.86%

respectively) showed grade 5 (normal power) at 4 weeks

of study period whereas 2.26% patients had MRC grade

3 (can move limb against gravity) in atorvastatin group

and 15.03% vs 8.76% patients showed MRC grade 4

between atorvastatin and rosuvastatin group respectively.

No patient in rosuvastatin group showed 3 of less MRC

scale grade during the study period (Table II).

Symptomatic patients tended to be more active than the

population as a whole. Index patient selection, physical

activities, drugs, infection, smoking, diabetes,

hypertension, alcohol, elevated liver enzyme,

gastrointestinal symptoms, peripheral neuropathy were

found to be non independent predictors of the study

outcome by univariate and multivariate regression

analysis. Age, gender and body mass index were not risk

factors for muscular symptoms. Creatine kinase (CK)

level elevation associated with significant impact on

symptomatic patients in both groups both in 4 weeks and

3 months of treatment period. Patients with severe muscle

problems and myositis or myopathy with CK level >4

times of ULN referred as statin associated muscle

symptoms (SAMS).

In the absence of a standardized classification of  SAMS,

European Atherosclerosis Society Consensus Panel

propose to integrate all muscle-related complaints (e.g.

pain, weakness, or cramps) as ‘muscle symptoms’,

subdivided by the presence of CK elevation. [19] Creatine

kinase is the enzyme released from damaged muscle

cells, and CK elevations >10× the upper limit of normal

(ULN) occur in 1 per 1000 to 1 per 10 000 people per

year, depending on the statin, its dose, and the presence

of other risk factors.20

The majority of the patients belonged to age 40-59 years.

The mean age was found 53.3±10.9 years in atorvastatin

group and 53.7±11.6 years in rosuvastatin group. Male

patients were 245 and female were 35 and body mass index

tended to be overweight. Male patients were substantially

more in number because more male patients were

admitted or attended in the department of cardiology of

BSMMU and were enrolled subsequently. It was not

statistically significant as because sex match was uniformly

distributed between two groups of the study population.

This finding is almost similar to the other study. In a study

age group ranging between 30 to 80 years with a mean

age  of  58.21 years  where  the  highest  incidence  was

seen between 41 and 50  years  with  male  to female

ratio of 4:1 in acute coronary syndromes. [3] Pain and

weakness in typical SAMS are usually symmetrical and

proximal, and generally affect large muscle groups

including the thighs, buttocks, calves, and back muscles

and occur early (within 4–6 weeks after starting statin

therapy but may still occur after many years of treatment.
[6] The symptoms appear to be more frequent in

physically active individuals.17

On evaluation of clinical and laboratory findings, present

study showed that the frequency of muscle symptoms

were more in atorvastatin group. A total 42 patients at 4

weeks and 83 patients in 3 months of statin therapy

referred as ‘myalgia’ with normal CK level, in which 73

patients were in atorvastatin and 52 patients were in

rosuvastatin group. In atorvastatin group, statin induced

muscle symptoms (severe muscle problem, myositis or

myopathy / SAMS) were 8 (5.71%) and 3 (2.41%) in

rosuvastatin group at 4 weeks and 38 (28.57%) vs 15

(10.94%) in atorvastatin and rosuvastatin group

respectively in 3 months of the study period.

Findings of our study accordance with result of other

study. Patient registries, together with clinical

experience, indicate that 7 – 29% of patients complain

of statin-associated muscle symptoms (SAMS).17, 21, 22,

23,24  These are usually associated with elevated CK

concentrations. Statin induced muscle symptoms in

atorvastatin is 14.9% (PRIMO study, 2006) and 7.6% in

rosuvastatin (Jupiter trial, 2008).

Result of our study consistent with statement of other

study. Muscle symptoms range from myalgia, which

includes muscle pain without creatine kinase (CK)

elevations, to myositis which is muscle symptoms with

CK elevations. [25] In general, elevations of CK of more

than ten times the upper limit of normal are regarded as

significant elevations justifying the discontinuation of

statin treatment.26 The majority of patients who complain

of muscle symptoms have mild/moderately elevated CK

levels (<4× ULN).27

Both atorvastatin and rosuvastatin were well tolerated.

Most adverse events were of mild or moderate severity.
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Liver enzyme elevation (e.g. alaline aminotransferase),

gastrointestinal symptoms (e.g. abdominal pain, nausea),

peripheral neuropathy (e.g. tingling, numbness) were

reported in both groups with similar incidence. No patient

of incident diabetes or rhabdomyolysis was found during

the study period.

Our study design raised a number of important

methodological issues, including patient selection,

follow-up, sample size and the prospective evaluation of

muscle problems of the statin therapy, all of which

exerted a powerful influence on the results. Withdrawal

of statin therapy followed by one or more re-challenges

(after a washout) can often help in determining causality;

additional approaches include the use of an alternative

statin, a statin at lowest dose, intermittent (i.e. non-daily)

dosing of a highly efficacious statin, or the use of

otherlipid lowering medications. For patients at low

cardiovascular (CVD) risk, their need for a statin should

be reassessed and the benefits of therapeutic lifestyle

changes, such as cessation of cigarette smoking, blood

pressure control and dietary modification should be

balanced against the risk of continuing statin therapy.

Conversely, patients at high CVD risk, including those

with CVD or diabetes mellitus, the benefits of ongoing

statin therapy need to be weighed against the burden of

muscle symptoms.

Conclusion:

Statin-associated muscle symptoms (SAMS) frequently

cause statin non-adherence, switching and

discontinuation, contributing to adverse cardiovascular

(CV) outcomes. In this study, statin induced muscle

symptoms (severe muscle problem and myositis/

myopathy / SAMS) was 34.07% in atorvastatin group and

13.08% in rosuvastatin. A definitive diagnosis of SAMS

is difficult because symptoms are subjective and there

is no gold standard diagnostic test. A clinical diagnosis

was made on the basis of a patient’s medical history, the

clinical presentation and the association of the patient’s

symptoms (muscle pain, stiffness or cramps, fatigue and

weakness) with statin therapy over time. So, proper

evaluation and early detection can reduce the burden of

SAMS.

Limitation

Recommendations

• Ensure that there is an indication for statin use and

that the patient is fully aware of the expected benefit

in cardiovascular disease risk reduction that can be

achieved with this treatment.

• Counsel patients regarding the risk of ‘side effects’

and the high probability that these can be dealt with

successfully.

• Periodic CK as well as others markers of muscle

injury and inflammation (e.g. serum myoglobin,

lactate dehydrogenase, hs C-reactive protein)

measurement.

• A large scale study with various doses with different

statins can be conducted in future to reach to a

definitive conclusion

This study was not without limitations. The limitations

of the study were as follows:

• Study was conducted amongst patients with clinical

atherosclerotic cardiovascular disease on generally,

but not clarified type, pattern or severity of CVD.

• It was a single centre study. Only patients admitted in

Department of Cardiology, BSMMU were taken for

the study. So this will not reflect the overall picture

of the country.

• Muscle symptoms were studied in fixed doses of high

intensity statin therapy of atorvastatin and rosuvastatin

only.

• Small sample size and single serum CK measurement

in symptomatic patients instead of periodic and

generalized measurement.

• Lipid profiles, liver function tests, renal function tests

were not done routinely done during study period.

• Male patients were substantially high.
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