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Abstract

Objective: The prime objective of this study was to determine the frequency of myopathy in diabetes mellitus patients
using atorvastatin.

Methods: This cross-sectional study was conducted in the department of medicine at Gulab Devi Hospital, Lahore, after
the approval of ethical committee and informed consent of the participants. Sample of 107 diabetic patients of both
genders, aged between 20-70 years were included through non-probability consecutive sampling method.
Electromyography was performed on selected participants and their serum creatinine kinase (CK) levels were assessed.
Data analysis was done through SPSS version 16.

Results: The mean age in this study was 51£10.8 years. Majority of the patients were male 59(55%) while female were
48(44.9%). Mean duration elapsed from diagnosis of diabetes was 9.42+2.15 years. It was observed that patients were on
statin therapy from last 6.26+1.46 months. Myopathy was present in the 66(61%) cases while 41(38.3%) did not have this
condition.

Conclusion: The study concluded that symptoms of myopathy are highly prevalent in diabetic patients on statin therapy
and the frequency of myopathy rises with the atorvastatin dosage. The study provides valuable insights into the potential

musculoskeletal side effects of statin therapy in this specific patient population.
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Introduction

The prevalence of noncommunicable diseases, such as
diabetes and cardiovascular conditions, is increa-sing
globally." Statins, which are known for their diverse
effects, are frequently prescribed to reduce the risk of
cardiovascular and cerebrovascular complications.’
Statins helps to reduce cholesterol levels along with
reduction in disease and death rate secondary to cardio-
vascular diseases.’ Statins are generally considered to
be safe to use with minimum side effects.' However,
statin-related adverse drug reactions (ADRs) can mani-
fest as problems related to brain function, issues with
the muscles and skeleton’ and in very uncommon cases,
damage to the kidneys or liver.’ New side effects have
been raised including increasing body weight'. Problems
related to musculoskeletal system represent the most
common form of statin intolerance. The use of statins has
increased in the past two decades resulting in increased
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incidence of muscle toxicity." The severity of these
adverse drug reactions varies widely from mild myalgias
or myositis to involvement of multiple systems as in
rhabdomyolysis.’

Clinically, statin-induced muscle toxicity can be diag-
nosed on the basis of 2 variables, firstly muscle pain
and secondly the serum levels of creatine kinase (CK)
enzyme. Among both, CK levels are used as markers
of severity of the muscle damage. "

Statins, also known as HMG-CoA reductase inhibitors,
are a class of lipid-lowering medications that reduce
illness and mortality in those who are at high risk of
cardiovascular disease. They are the most common cho-
lesterol-lowering drugs." Statins have been found to be
one of the most important drugs with pleotropic drug
action. Specifically, atorvastatin is likely to increase the
occurrence and development of myopathy according
to previous studies. It was also demonstrated the presence
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of myopathy in patients treated with atorvastatin and
the concurrent increase in the risk of myopathy with
increased doses of atorvastatin (i.e.40mg/day to 80mg/
day).”" According to a study the incidence of myopathy
reported in patients on statin therapy was 65%." The
symptoms of myopathies vary from mild myalgia to
severe thabdomyolysis which may cause cessation of
the drug therapy. These adverse effects are increased
in older adults, female gender, hepatic and renal insuffi-
ciency, and hypothyroidism. Use of different drugs along
with statins also causes increased risk of myopathy
associated with statins.’

Currently we lack the ability to identify patients at high
risk of developing the complications associated with
statin treatment particularly Atorvastatin. Thus, current
study will focus on these gaps and will try to unveil the
possible consequences of using Atorvastatin. The present
study has therefore been undertaken to investigate the
frequency of myopathy. Results of this study may help
us to reduce the morbidity related to use of atorvastatin.

Methods

The current cross-sectional study was conducted over
107 patients diagnosed with diabetes mellitus at Depart-
ment of Medicine, Gulab Devi Hospital Lahore after
approval from the research committee of the institute
from March 2022 to Nov 2022. The sample size was
calculated by using the WHO Sample size calculator
for estimating a population proportion with specified
absolute precision. Confidence interval of 95% and
absolute precision of 9% was used with anticipated
frequency of myopathy as 65%." The data was collected
through convenient sampling technique. Date from
patients taking doses of Atorvastatin 10, 20 and 40mg
was collected.

The study included diabetic patients of both genders
aged between 20-70 years, while those having history
of liver disease, myopathy, polyneuropathy, peripheral
vascular disease, and pregnant females were excluded
from the study.” Electromyography was performed on
selected participants and their serum creatine kinase
(CK) levels were assessed. The values were recorded
inapre-designed performa including demographic data.

Data analysis was done by using SPSS version 16. Mean
and standard deviation were calculated for quantitative
data while frequency and percentages were calculated
for qualitative data. Stratification was done for age,
gender, duration of DM, duration and dose of atorvastatin.
Post stratification chi-square test was applied. P value
of'<.05 was considered significance.

Results

The mean age in this study was 514:10.8 years. Majority
of the patients were male 59(55%) while 48(44.9%)
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were female. Mean duration elapsed from diagnosis
of diabetes was 9.4242.15 years. It was observed that
patients were on statin therapy from last 6.26+1.46
months. Myopathy was present in the 66(61%) cases
while 41(38.3%) did not have this condition (Table #1).

Table 1: Summary of descriptive statistics (N=107)

Characteristic Mean = SD
Age of patients 51+10.8 years
Duration of DM 9.42+2.15 year

6.26+1.46 months
Frequency Percentage

Duration of statin therapy

(n) (%)

Gender Male 59 55.1
Female 48 44.9

Myopathy Present 66 61.7
Absent 41 383

*DM: Diabetes Mellitus

Data stratification revealed that 13(61%) patients from
age group of <40 years and 53(61%) patients from age
group >40 year had myopathy. Of 59 males patients,
35(59%) had myopathy and of 48 female patients, 31
(64%) reported to had myopathy which shows greater
frequency in females than males. The variables of age
and gender were not significantly associated with myo-
pathy as p value of both was > 0.05. Incidence of Myo-
pathy was higher in those having DM from more than
7 years [59(65%)], those who were on statin therapy
from more than 5 months [38(62.3%)] and those having
atorvastatin dosage of 20 mg [41(91.1%)].

Table 2: Stratification of the Presence of Myopathy
in Diabetic cases using Statin with different variables

Myopathy
Variables Present Absent value
N (%) (%)

Age  20-40 year 13 (61.9%) 8 (38.1%) 0.59
Group  41-70 year 53 (61.6%) 33 (38.4%)
Gender Male 35 (59.3%) 24 (40.7%) 0.36

Female 31 (64.6%) 17 (35.4%)

Duration <7 years

of DM
Duration <5 months
of Statin >5 months

7(41.2%) 10 (58.8%) 0.05*
59 (65.6%) 31 (34.4%)
28 (60.9%) 18 (39.1%) 0.023*
38 (62.3%) 23 (37.7%)

>7 years

therapy
Dose of  10mg 2(5.7%) 33(94.3%) 0.00*
Statin 20mg 41 (91.1%) 4 (8.9%)
40mg 23 (85.2%) 4 (14.8%)

*Denotes significant values
*DM: Diabetes Mellitus
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The results showed significant association with duration
of DM (0.05), Duration of statin therapy (0.023) and
dosage of atorvastatin (0.00) as P-value of all were <
0.05. (Table #2)

Discussion

Statins are particularly beneficial lipid lowering drugs
which may reduce cardiovascular morbidity and morta-
lity. The so-called "statin intolerance" is a major contri-
butor to non-adherence, primarily due to symptoms
associated to the muscles. Myalgia is the most common
symptom of these conditions. Myositis or rhabdomyo-
lysis with elevated creatine kinase levels have also been
seen in patients less often.

In the current study 61.7% diabetic patients receiving
statin therapy reported to have symptoms of myalgia,
with increased prevalence by increasing the dosage
and duration of statin therapy. The current prevalence
of myalgia during statin therapy is slightly higher than
thatreported in previous studies

The results of the current study were contrary to a pilot
study conducted in 2017 by k. Monaj etal on 200 patients
using atorvastatin, the results showed that incidence
of myopathy was 7.5% overall while the current study
showed greater prevalence of myopathy (61.7%). The
results of preceding study were concurrent with the
current study as it showed higher prevalence of myo-
pathy in females and increasing prevalence with increa-
sing dosage of statin which were similar with the results
of current study."”

The current study showed non-significant association
among presence of myalgia and age of the patients,
denoting that symptom of myalgia is not age dependent,
however in contrast, a previous study in 2019 reported
to have increased prevalence in older age group patients
(>42%)." On the other hand in 2005, PRIMO concluded
that symptoms of myopathy are more prevalent in those
individuals who are physically active rather than older
adults who spend a sedentary lifestyle."”

Waddah abed et al in 2022 conducted a prospective
cohort study, the results of which showed that the overall
prevalence of myopathy was 27.8% with 34% incidence
among older adults aged > 60years." The prevalence
was much lower than that of current study where the
incidence rate was 61.7%. However, both the current
and previous studies reported to have increased incidence
with increasing dosage and duration of statin therapy.

In2021, M. K. Saeed et al. Conducted a retrospective
study on patients who reported to the lipid clinic bet-
ween 2009 to 2012. They studied 535 patients, including
those who had reported muscle symptoms secondary to
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statin therapy. The results showed that statin-associated
muscle symptoms (SAMS) were present in 11% of the
cases reported, with increased prevalence in older adults.”
The results of this study were in contrast with the current
study where non-significant association was present
among age group and myopathy (p-value >0.05).

There isn't any standard guideline for managing myo-
pathy secondary to statin therapy. According to all stan-
dards, serum creatine kinase (CK) levels should only be
measured in patients who exhibit symptoms of myopathy
and not in those who do not. It is recommended to stop
taking the medication right away if there is a sympto-
matic increase in serum CK levels that is greater than
ten times the upper limit of normal. Regarding stopping
statins until symptoms improve if CK levels are three to
ten times higher than usual, different guidelines have
differing viewpoints.”

Conclusion

The study concluded that symptoms of myopathy are
highly prevalent in diabetic patients on statin therapy
and the frequency of myopathy increases somewhat
with dose increments but definitely with a longer dura-
tion of use. The study provides valuable insights into the
potential musculoskeletal side effects of statin therapy
in this specific patient population. To lower the frequency
of myopathy, however, alternative measures such as
switching statins, using medications other than statins,
and adjusting dosage schedules may also be taken into
account. Further research and monitoring may be neces-
sary to better understand and manage these effects in
clinical practice.
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