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(an alternate-day Statin regimen minimize its adverse effects on muscle......

Likewise, exact mechanism of immune-mediated
myopathy is unclear, but it is suggested that it could be
due to induction of endoplasmic reticulum stress response,
up-regulation of major histocompatibility complex-I
expression with antigen presentation by muscle fibres,
and up-regulation of HMGCR in regenerating muscle cells
and autoimmune response generation leading to
immune-mediated necrotising myopathy.13.46 Several
statin-induced mechanisms are deliberated upon to
produce tendon injury. Severity of tendon injury depends
on the dose and type of statin used.

Pleiotropic effect of statins on metalloproteinase activity
leads to tendon pathology. Statins enhance tissue inhibitor
of metalloproteinase-1 expression in macrophages and
thus inhibit metalloproteinase activity resulting in
tendinopathy.16:47

Statin-associated tendon micro damage is caused by
extracellular matrix components derangement,
particularly in Achilles tendon. These evidences indicate
that statins alter balance between the synthesis and
degradation of several molecules, particularly involving
collagen | which is the main constituent in tendon
extracellular matrix.18

Statins induce muscular and tendon side effects could be
life-threatening and devastating leading to non-
compliance of the daily statin regimen. Although several
mechanisms at molecular level are detected in animal
models that seem to be involved in myotoxicity, tendon
injury and immune-mediated myopathy but still definite
pathophysiological mechanism of these side effects is still
unclear. This suggests that multifactorial causes are
involved in these adverse effects. To overcome these side
effects and for better adherence to the drug compliance,
studies were conducted in which daily statin regimen was
switched to alternate-day regimen.

Although several studies have been published with the
aim of investigating safety and efficacy of alternate-day
statin regimen, results cannot be generalised for different
patient populations as the studies stated above are mainly
conducted on specific set of patients.

Studies conducted on alternate-day atorvastatin showed
mixed results in drug efficacy to treat dyslipidaemia and
thus results were inconclusive for drug efficacy although
it was well tolerated. Alternate-day dose of pravastatin
was ineffective in treating dyslipidaemia. The most
favourable results were obtained in studies with alternate-
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day rosuvastatin regimen with study design of randomised
and crossover clinical trials. Alternate-day rosuvastatin
was almost as effective as daily regimen and was also well
tolerated. Simvastatin was effective in treating
dyslipidaemia and was also well tolerated by the patients
but either co-administered with other lipid-lowering drug
or was not compared with daily statin dose.

A cross-sectional study was conducted in Pakistan on 400
patients between 40 and 70 years of age. There was
significant difference in the frequency of myalgia in
patients on alternate-day statin that was 4% compared
to every-day statin regimen that was 10%. Lipid-lowering
effect was not evaluated in this study which was one
limiting factor to infer alternate-day drug regimen results.48

Based on all these facts, the studies cited above were
limited due to study design and patient selection bias as
in the case of alternate-day lovastatin, pravastatin and
simvastatin treatment studies. Therefore, pooled analysis
was not acquiescent. Retrospective studies conducted
have the potential for bias, therefore results are
inconclusive. Further, small sample size, short study
duration, dose adjustments according to lipid level goals
and lack of washout period in some studies did weaken
the findings. As in the above-mentioned studies, no
cardiovascular outcome has been evaluated so far. For
external validity of results, appropriately designed studies
to reach scientifically sound conclusions are required to
be conducted before implementation of alternate-day
regimen in routine practice. Nevertheless, foremost
strength of these studies is that the research was directly
conducted on human subjects with dyslipidaemia. Patients
were generally randomised in identically constituted
groups for comparison. Consequently, the results can
propose new direction for future larger clinical trials.

On the basis of this review it appears that alternate-day
dose may be better due to fewer side effects, but a
systematic review and meta-analysis are required to clearly
define the risk versus benefit.

Conclusion

Weighing statin benefits against statin toxicity, alternate-
day regimen may be a suitable option for those patients
who cannot tolerate statins daily. Clinical trials will help
physicians to consider evidence-based clinical efficacy of
drugs when making safety and resource-allocation
decision while prescribing drugs. It is recommended that
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physicians supervise patients on statin therapy by
considering risks associated with statins, particularly
autoimmune myopathy and rhabdomyolysis.

Disclaimer: A poster of the initial literature review done
between July and August 2016 focussing on safety and
general adverse effects of statins was presented at the
10th Health Sciences Research Assembly, Aga Khan
University, Karachi, on August 23-24, 2016. The current
manuscript differs from that poster as it contains focussed
review on muscle and tendon side effects conducted
thereafter until August 2017.
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