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ABSTRACT

Objective: To determine the myopathy in patients with diabetes taking atorvastatin and look for the factors correlated with
the presence of myopathy among these patients.

Study Design: Cross sectional analytical study.

Place and Duration of Study: Department of Medicine, Pak Emirates Military Hospital Rawalpindi from, Jul to Dec 2018.
Methodology: A total of 166 patients of both genders with type 2 diabetes mellitus taking atorvastatin for at least three to
twelve months were included. Blood samples were drawn and Creatinine kinase (CK) levels were determined by automated
analysis by colorimetry. Myopathy was taken as muscle symptoms associated with elevations in Creatinine Kinase at least 10
times the upper limit of normal.

Results: Mean age of patients was 51.530 * 5.70 years with age range from 40-70 years with. Mean duration of diabetes was
6.174 + 2.27 years, mean duration of taking atorvastatin 7.186 + 2.17 months and mean creatinine kinase levels were 1760.325 +
5111.71 IU/L. Males were 68.7% as compare to females 31.3%. Myopathy was seen in 8.4% patients. Long duration of Diabetes
Mellitus and atorvastatin use was statistically significantly related with the presence of myopathy.

Conclusion: Myopathy was found in a significant number of patients taking atorvastatin. High risk population in our study

emerged out to be patients with long duration of Diabetes Mellitus and long use of atorvastatin.
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INTRODUCTION

Treatment of hypercholesterolemia and the
management of patients with increased cardiovascular
disease (CVD) risk have been revolutionized by the use
of Hydroxy-methyl-glutaryl-coenzyme-A (HMGCoA)
reductase inhibitors or statins. These drugs are usually
well tolerated but still associated with certain adverse
effects associated with various systems of the human
body. These effects have been usually mild and resolve
with dose reduction or time adjustment!2. 10%, 1-25%
patients who are onstatins show adverse effects related
to the musculoskeletal system? More than 60 percent
patients on these medications report the side effects or
ultimately stop the drug due to these effcts2. Stopping
the statins is surely counter therapeutic and linked
with high mortality and morbidity among the patients
suffering from cardiovascular disorders3.

Statins cause a number of musculoskeletal prob-
lems which have a full spectrum ranging from mild
myalgias to severe form of rhabdomyolysis. These
usually occur without even rise in the creatinine kinase
enzyme. Sometimes the serious complication like
rhabdomyolysis may have a prodrome of mild form
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and then a full blown clinical picture of rhabdomyo-
lysis can be seen. Still there is a consensus among the
various medical bodies to use the rise in creatinine
kinase as an entity to differentiate various form of
statin related muscle problems®. Sometimes these
classifications and definitions without various cutoff re
more useful for research purpose than clinical utility.
The ACC / AHA and CWG,® defined rhabdomyolysis
as a CK>10_ the upper limit of normal (ULN), which is
approximately 2,000 U/L. In clinical practice this is not
the only factor which should be taken into account as
hydration status and other patient related factors may
be responsible for determining the severity of rhabdo-
myolysis so mostly it is the clinical picture not the
raised enzyme which should be considered. The NLA’s
use of CK values to stage myonecrosis’, is useful for
case definition, but CK elevations do not necessarily
indicate myonecrosis and may only represent sarcole-
mmal injury and CK leak. The NLA requires muscle
weakness to diagnose myositis’, and weakness is freq-
uently reported by patients, but rarely objectively
documented, even in those reporting statin myalgia®.
where the clinical diagnosis of SAMS depends prima-
rily on subjective clinical assessment. Therefore clini-
cians should keep the level of suspicion high for
myopathy in all the patients taking the statins with or
without rise in CK levels.
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Manoj et al in their analysis has concluded that
prevalence of myopathy was 7.5% in diabetic patients
taking atorvastatin®. Considering the high prevalence
of diabetes and concomitant use of statins in clinical
practice, limited literature on the said subject and
the frequent complaints of unexplained muscle aches,
tenderness and weakness in patients taking statins can
significantly pose problems in terms of compliance and
understanding the magnitude of problem so objective
of this study was to estimate the frequency of myopa-
thy in patients with diabetes taking atorvastatin in
the outpatient settings of a tertiary care hospital in
Pakistan.

METHODOLOGY

This cross-sectional analytical study was conduc-
ted at department of Medicine, Pak Emirates Military
Hospital Rawalpindi, from July to December 2018.
WHO Sample Size Calculator was the tool used to
calculate the size of the sample required for this study
by using population prevalence proportion of 86%
which turned out to be >130 patients®. Non probability
Consecutive sampling technique was applied to collect
the sample size for this study. Patients with type 2
diabetes mellitus with age 40-70 years taking atorvas-
tatin for at least three to twelve months presenting to
medical OPD were included in the study. Patients with
history of rhabdomyolysis, taking concomitant fibrates
or CP450 inhibitors or with history of major trauma or
hypothyroidism were excluded from the study. Patient
was defined having diabetes if by laboratory test show.
A fasting plasma glucose concentration >126 mg/dl
(>7.0 mmol/l) at two different occasions (one week
apart). Myopathy referred to muscle symptoms asso-
ciated with elevations in CK at least 10 times the upper
limit of normal and normal CK levels considered were
25-195 IU/L. Levels >10 times the upper limit of nor-
mal was considered having myopathy.

Patients with type 2 diabetes mellitus taking ator-
vastatin presenting to the medical outpatient depart-
ment of Pak Emirates Military Hospital Rawalpindi
fulfilling inclusion criteria were invited to participate
in the study after getting approval from hospital ethics
committee. Informed consent of willing patients was
taken. Characteristics of patients including age, gen-
der, weight, height, body mass index, duration of ator-
vastatin usage were recorded on a standardized data
collection form. Blood samples were drawn and CK
levels were determined by automated analysis by colo-
rimetry. The results were verified by a pathologist.
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Myopathy was noted as per operational definition by
researcher himself.

Data was analyzed with statistical analysis prog-
ram (SPSS-22). Mean + SD was presented for quanti-
tative variables like age, duration of diabetes, duration
of taking atorvastatin and CK levels. Frequency and
percentage was computed for qualitative variables like
gender and Myopathy. Stratification was done with
regard to age, gender, duration of diabetes, duration
of taking atorvastatin to see their effect on Myopathy.
Post stratification chi square test was applied, p<0.05
was considered statistically significant.

RESULTS

A total of 166 patients were included in the study.
Mean age of patients was 51.530 £ 5.70 years with
range between 40-70 years. Mean duration of diabetes
was 6.174 * 2.27 years, mean duration of taking ator-
vastatin 7.186 £ 2.17 months and mean CK levels were
1760.325 + 5111.71 IU/L as shown in table-I. Males
were 114 (68.7%) as compare to females 52 (31.3%).
Myopathy was seen in 14 (8.4%) patients. Stratification
of Myopathy with respect to age, gender, duration of
diabetes and duration of taking atorvastatin are shown
in table-II. Long duration of DM and atorvastatin had
statistically significant relationship with presence of
myopathy among the target population (p-value<0.05).

Table-I: Descriptive summary table (n=166).

Demographics Mean * SD
Age (years) 51.530 £5.70
Duration of diabetes mellitus 6174 207
(years)

Duration of taking atorvastatin 7186 +2.17
(months)

CK levels (IU/L) 1760.325 + 5111.71

Table-II: Relationship of myopathy with respect to
different variables.

Myopathy -value

Age (years) Yeos No P

40-55 10 (8.2%) 112 (91.8%) 0.855

56-70 4 (9.1%) 40 (90.9%) )
Gender

Male 10 (8.8%) 104 (91.2%) 0.816

Female 4 (7.7%) 48 (92.3%) )
Duration of Taking Atorvastatin (months)

3-6 0 (0% 66 (100%

712 14 2147)0) 86((86%)) <0.001
Duration of Diabetes (years)

1-5 2 (2.6%) 75 (97.4%) 0.012

>5 12 (13.5%) 77 (86.5%) )
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DISCUSSION

The principal finding of the present study was
that 14 (8.4%) of atorvastatin-treated patients had
myopathy and frequency of myopathy increased with
increase in duration of taking atorvastatin. The most
common complaint was pain which was reported by
113 (93%) of patients with myopathy. Pain was equally
distributed between upper and lower extremities. Two
patients complained of cramps in the lower limbs, and
another two patients complained of weakness in the
upper limbs. None of the patients complained of stiff-
ness. The shortest interval between beginning the ator-
vastatin treatment and onset of symptoms was 7 days
with a median period of 90 days.

The frequency of myopathy in atorvastatin users
in our study slightly differ from what has been repor-
ted earlier'®!1. The previous large, observational study
-the PRIMO, reported 14.9% incidence of myopathy
among patients taking high-dose atorvastatin (40 mg
and 80 mg per day). This slight difference may be
explained by the fact that none of the patients in our
study was taking 80 mg per day of atorvastatin. We
also observed lower frequency of muscle weakness 15
(14%) compared to findings of PRIMO study (25%).
However, we cannot comment on these differences
with certainty as we had small number of patients with
myopathy and a large sample size could have better
characterized the muscle symptoms.

In the present study, mean age of patients with
myopathy and without myopathy was comparable.
This finding suggested that myopathy in statin users
were independent phenomena and is not influenced
by age. This notion was further supported by earlier
study findings conducted by Diamond et al in 20190,
However, Salman ef al in 2019 in literature reported in
contrast to our findings and have shown higher inci-
dence (>42%) of musculoskeletal symptoms in older
age group’. Some of the researchers like Cooper et al
in 2008 have attributed this reported higher incidence
of musculoskeletal symptoms to a higher incidence of
degenerative disease in older age group’>. However, as
reported by the PRIMO study physically active pati-
ents are more likely to develop myopathy, and older
age group patients are less physically active and have a
sedentary lifestyle leading to a decreasing incidence of
myopathy in this age group.

The results of our study were in contrast to one
observational study in literature that has reported
much higher prevalence of myopathy among statin
users. Cooper et al have reported a high incidence
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(65%) of muscles symptoms among statin users'4.
These patients belonged to a high age group (mean
age 64.7 £ 12.1 years) who were likely to have frequent
nonspecific musculoskeletal symptoms. A recent ana-
lysis on this subject by Armitage published in 2007
comparing the effect of dose on myopathy concluded
that Atorvastatin 1mg and 2mg were equally respon-
sible for causing the myalgias among the patients?>.
however, Gujral et al have reported no significant diff-
erence in myalgia among patients on low to moderate
dose statin (71%) compared to high dose statin (61%),
the effect of dose might have been nullified by higher
mean age and longer duration of therapy in patients
taking low to moderate dose of statin'4. The frequency
of myopathy observed in our study also contrasted
with very low frequency of this adverse effect being
described in various randomized controlled trials.
Mergenhagen et al in 2014 have reported low incidence
of myalgia that is 1-5% of patients in both the statin
and placebo groups!®.

This finding was similar to an earlier study
conducted by Eisen et al who reported muscle-related
symptoms in 39% patients but did not find any signi-
ficant difference in Vitamin D level among patients
with or without myalgial”. In a retrospective review
done by Margenhagen et al they have reported lower
incidence of adverse muscle events in the pati-ents
treated with high-dose simvastatin (80 mg) who also
had a higher Vitamin D level. They suggested that
correction of 25-hydroxyvitamin D levels before statin
therapy initiation may mitigate one risk factor in the
development of statin-related myalgial”.

There are several mechanisms postulated for
statin-induced myopathy. Statin decreases cholesterol
content of cell membrane so decreases its stability?8. It
has been also hypothesized that it reduces the produ-
ction of ubiquinone (coenzyme Q10), which is a com-
ponent of respiratory chain in inner mitochondrial
membrane'®. This deficiency lead to abnormal energy
metabolism and thus muscle weakness?. Statins also
prevent the formation of penylated proteins which
include Ras, Rac, and Rho GTP-binding proteins.

There is not a single conscience for the manage-
ment for statin-induced myopathy. All guideline reco-
mmend determining serum CK levels on the onset of
myopathy only not in asymptomatic patients. For a
symptomatic rise in serum CK levels >10 times the
upper limit of normal, immediate discontinuation of
drug is recommended?. If CK levels are in between 3
and 10 times the normal levels, there are different opi-
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nions among different guidelines stating suspension of
statins till there is an improvement in symptoms.

CONCLUSION

Myopathy was found in a significant number of
patients taking atorvastatin. High risk population in
our study emerged out to be patients with long dura-
tion of DM and long use of atorvastatin.
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