Anti-HMGCR Myopathy: A Rare and Serious Side
Effect of Statins
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Cardiovascular disease is a leading cause of morbidity and mortality in the United States. Since their
initial discovery, statins have become the first-line treatment for decreasing the risk of cardiovascular
disease. Although they are typically well tolerated, side effects do occur and tend to affect the musculature. Most side effects are benign and resolve after discontinuing the statin. A subset of immune-mediated necrotizing myositis, anti-3-hydroxy-3-methylglutaryl coenzyme A reductase (HMGCR) myopathy is
a rare disease that occurs in 0.9 to 1.4 cases per 100,000 people. It causes significant muscle weakness
that does not resolve with discontinuation of the statin. Unlike other known complications, it has a late
onset, occurring years after the statin was initially prescribed. It can also present in patients previously
treated with statins who have not taken them for several years. This case report details the case of a
54-year-old woman who developed anti-HMGCR myopathy after several years of uncomplicated statin
use. Differences between other reported cases and this 1 are discussed, including the patient’s strong
response to steroid therapy which resulted in the normalization of her serum creatinine kinase and
alleviation of her muscle weakness. This case highlights the need for clinicians to be aware of antiHMGCR myopathy and to consider it as a potential cause of proximal muscle weakness and persistent
serum creatinine kinase elevations in patients exposed to statins even if they were previously well tolerated by the patient. ( J Am Board Fam Med 2020;33:785–788.)
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Introduction
Statins are one of the most commonly prescribed
classes of medications in modern medicine. Their
efﬁcacy in both primary and secondary prevention of
cardiovascular disease is well established. Although
effective, statins are known to have several side effects
related to muscle toxicity. Most of them are self-limiting conditions that resolve with discontinuation of
statin therapy. A rare and lesser known complication
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of statins is anti-3-hydroxy-3-methylglutaryl coenzyme A reductase (HMGCR) myopathy.1
Unlike other statin-associated side effects, antiHMGCR myopathy does not resolve with discontinuation of statin therapy. It can occur after years
of uncomplicated statin use. It is a chronic disease
process that often requires long-term immunosuppressive therapy, with frequent relapses occurring
when therapy is tapered or discontinued.2
Consequently, this is a critical diagnosis and 1 that
up until recently was not well characterized. Here,
we report the case of a 54-year-old woman diagnosed with anti-HMGCR myopathy after a comprehensive work-up.

Case Presentation
A 54-year-old Hispanic woman presented to establish care after having recently returned to the
United States from Cuba where she had worked for
several years. Her past medical history was notable
for insulin-dependent type 2 diabetes mellitus,
hypertension, and hyperlipidemia. Her medication
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Figure 1. Short t inversion recovery (STIR) coronal
(a) and axial (b) images showing edema (hyperintense areas, arrows) of the patient’s right rectus femoris. This is indicative of a myositis.

serum CK remained within the normal reference
range at 123 U/L. Throughout her clinical
course, the patient remained fully ambulatory and
did not have any signiﬁcant motor deﬁcits. The
patient is currently off all immunosuppressive
therapy and doing well.

Discussion
Heart disease and stroke are 2 of the top leading
causes of death in the United States. Since their discovery in the 1970s, statins have become the drug
of choice to decrease patients’ risk of cardiovascular
disease. They function by competitively inhibiting
HMGCR, which is the rate-limiting step in the
mevalonate pathway wherein cholesterol is produced.3 In general, they have a good safety proﬁle
with a proven efﬁcacy and few serious side effects.
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regiment included daily insulin glargine injections,
lisinopril, and atorvastatin. She had been taking
40 mg of atorvastatin daily for 5 years without any
reported side effects. At the time of her initial visit,
she noted some intermittent muscle weakness that
had begun 1 month before presentation. Physical
examination was unremarkable except for moderate
proximal muscle weakness, which was most prominent in both lower extremities. Lab tests were conducted and results were notable for an elevated
serum creatine kinase (CK) of 11,189 Units/L (U/L),
an alanine aminotransferase of 287 U/L, and an
aspartate aminotransferase of 164 U/L. The patient
was admitted for presumed statin-induced rhabdomyolysis. The atorvastatin was discontinued, and she
was treated with ﬂuid administration to prevent an
acute kidney injury. Her serum CK remained stable
but did not decrease as expected; therefore, further
diagnostic evaluation was conducted.
Serum aldolase was elevated at 71.4 U/L.
Antinuclear antibodies, anti-Ro/SSA, anti-La/SSB,
antiribonucleoprotein, anti-Sm, anti-Jo-1, Mi-2
antibodies, Ku-antibodies, PL-7-antibodies, EJantibodies, OJ-antibodies, RO-52-antibodies, and
PM-Scl-antibodies were all negative. Lab tests to
determine the etiology of the transaminitis included
hepatitis serologies, ceruloplasmin, iron panel, antismooth muscle cell antibodies, and a-1-antitrypsin.
All tests were negative. Magnetic resonance imaging
using the short t inversion recovery (STIR) technique of her lower extremities showed increased T2
and STIR signals most prominently in the right rectus femoris (Figure 1). Suspecting an inﬂammatory
myositis, anti-HMGCR titer was determined and
was strongly positive at 109 U. The patient was
diagnosed with anti-HMGCR myopathy. Muscle
biopsy was obtained subsequently to conﬁrm the diagnosis and was notable for rare scattered necrotic
myoﬁbers and rare increased immunohistochemical
staining for human leukocyte antigen (HLA) class I
antigens. This ﬁnding was consistent with antiHMGCR myopathy.
The patient was subsequently started on oral
prednisone at a 1-mg/kg daily dose. Her serum
CK decreased rapidly and 3 days after initiating
treatment was 1760 U/L. It continued to drop,
and 1 month later, it was 626 U/L. The prednisone was slowly tapered to 5 mg daily, and after 8
months of steroid therapy, her serum CK normalized. The prednisone was then discontinued.
Three months after stopping the prednisone, her
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Diagnostic criteria for anti-HMGCR myopathy
includes proximal muscle weakness, markedly elevated serum CK, myopathic electromyography, and
muscle biopsies consistent with necrotizing myopathy.11 Proximal muscle weakness is often the
patient’s initial complaint and can be identiﬁed on
physical examination.12 Anti-HMGCR antibodies
were ﬁrst discovered in 2010 and are the distinguishing feature of anti-HMGCR myopathy
given their high speciﬁcity for this disease process.13,14 However, there is an estimated 0.7%
false-positive rate, so patients should be triaged
and only tested for these autoantibodies if there is
a strong possibility of anti-HMGCR myopathy.2
Magnetic resonance imaging can be a useful tool
to identify myositis, especially using the STIR
technique. Muscle biopsy can help provide a deﬁnitive diagnosis, but given the invasive nature, it
should be reserved for cases where the diagnosis
is in question.
The European Neuromuscular Centre consensus
for the treatment of anti-HMGCR myopathy is to
initially treat with intravenous and/or oral steroids
at a dose of 1 mg/kg/day of prednisone or equivalent. It is recommended to transition the patient to a
steroid sparing agent within 1 month of treatment.
Possible agents include methotrexate and rituximab.11 Alternatively, intravenous immunoglobulins
have been used as a monotherapy in both severe and
refractory cases.9
This case had similarities to other reported cases
of anti-HMGCR myopathy but also some notable
differences. A strong correlation was previously
reported between anti-HMGCR levels, serum CK
levels, and strength in anti-HMGCR myopathy
patients.11 Although this patient had both high serum CK and anti-HMGCR levels, her muscle
weakness was mild, and she remained fully ambulatory, in contrast to other cases.6,7,11 Her muscle biopsy, although showing scattered necrotic
myoﬁbers, had signiﬁcantly less necrosis than is
typically reported. She also only required oral steroids and has remained in remission since they
were discontinued. It is possible this patient had a
milder form of disease or it was caught in an earlier
stage, making it more responsive to treatment.

Conclusions
Anti-HMGCR myopathy is a very rare and serious
side effect of statin therapy. If a patient reports
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Most side effects are muscle related. Myalgia is the
most common, occurring in an estimated 9% to
20% of patients. Symptoms typically occur within
the ﬁrst month of beginning or increasing statin
therapy.4 The myalgia can be associated with a normal or slightly increased serum CK but typically
will not exceed 1000 U/L. Rhabdomyolysis is much
less common but is potentially life-threatening due
to the risk of developing acute tubular necrosis. It is
often associated with serum CK levels of >100
times the upper limit of normal.1
Autoimmune myopathies on a whole are rare
diseases, occurring at a rate of 9 to 14 cases per
100,000 people. Anti-HMGCR myopathy makes
up less than 10% of these cases.2 The 224th
European Neuromuscular Centre Workshop classiﬁed anti-HMGCR myopathy as a subtype of
immune-mediated necrotizing myositis (IMNM).
Like other forms of IMNM, the hallmark feature of
anti-HMGCR myopathy is proximal muscle weakness with an elevated serum CK. What distinguishes
anti-HMGCR myopathy from other IMNM subtypes is the presence of anti-HMGCR autoantibodies
and a strong association with statin use. Almost 90%
of anti-HMGCR myopathy patients were exposed to
statins.5 Considering statins can be found in foods
and supplements, such as red yeast rice, it is conceivable that some statin-naive patients may have
unknowingly been exposed to statins.6 In contrast to
other side effects, anti-HMGCR myopathy frequently occurs after years of uncomplicated statin use
and can even occur in patients who stopped taking
statins years ago.7
Although the exact manner of pathogenesis
remains uncertain, there are some likely possibilities. Many autoimmune diseases occur as a result
of a genetically susceptible person being exposed to
an environmental trigger. Studies have shown a
strong association with the HLA-DRB1*11:01 and
HLA-DRB1*07:01 alleles.8,9 By competitively inhibiting HMGCR, statins lead to a compensatory
increase of HMGCR in muscles. This elevation
increases the chance of antigen-presenting cells
abnormally processing the HMGCR protein,
thereby exposing cryptic epitopes. It is possible that
when these epitopes are exposed and presented
with the aforementioned HLA alleles, an autoimmune process is triggered, resulting in antiHMGCR myopathy.9 In addition, a recent casecontrol study did ﬁnd a trend toward females and
type 2 diabetes mellitus.10

To see this article online, please go to: http://jabfm.org/content/
33/5/785.full.
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signiﬁcant muscle weakness and has an elevated serum CK that does not improve with simple discontinuation of the statin, then anti-HMGCR
myopathy should be considered. This is especially
true in patients with years of uncomplicated statin
use given the delayed onset. Other side effects tend
to occur early in treatment or with dose escalation.
With the recent advent of enzyme-linked immunosorbent assay testing for anti-HMGCR autoantibodies, testing is relatively straightforward to
perform. If the diagnosis remains in question, further studies including imaging and biopsy can be
considered. Although other reported cases tended
to have less favorable prognoses, this patient
responded well to therapy. Further long-term follow-up of this patient and others will be useful in
determining overall disease prognosis.

