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Statin-induced autoimmune necrotizing myositis
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Abstract

�Myositides comprise a large group of disorders involving limb muscle weakness. In differential di-
agnosis we have to consider idiopathic myositides, myositides associated with other diseases, and 
those induced by external factors, e.g. drug-induced. Statins are commonly used drugs, but many 
patients experience a broad spectrum of adverse effects including symptoms from skeletal muscle. 
Physicians should pay special attention to patients reporting muscle weakness lasting longer than 
12 weeks, despite statin withdrawal, as well as other symptoms: dysphagia, disturbed grip function, 
elevated creatinine kinase (CK) levels and abnormal electromyography.
�The reported case deals with the problem of differential diagnosis of drug-induced muscle injury, 
polymyositis with a recently reported myopathy – statin-induced autoimmune necrotizing myositis, 
related to anti-HMGCR antibodies.
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Introduction
When describing muscle disorders we have to define 

the following terms: myalgia, myositis, myopathy and 
rhabdomyolysis.

Myalgia is a clinical condition of muscle pain, acute 
or chronic, local or generalized, with normal serum cre-
atine kinase (CK) levels and without muscle weakness.

Myositis is a  general term for the inflammation of 
muscles, causing muscle weakness and increased serum 
CK levels, usually ten times above the upper normal lim-
it. Myopathy is progressive skeletal muscle damage ac-
companied by muscle weakness, sometimes paresis and 
absent deep tendon reflexes. Usually serum CK levels are 
elevated.

Rhabdomyolysis is a  clinical condition caused by 
rapid destruction of muscle fibers (following toxic or 
mechanical injury) and release of their content into the 
bloodstream. Serum CK level is substantially increased, 
usually above 10 000 IU/l [1, 2].

Inflammatory muscle disorders can be divided into: 
idiopathic inflammatory myopathies, idiopathic inflam-

matory myopathies associated with connective tissue 
disease, idiopathic inflammatory myopathies associated 
with cancer, and other forms of myopathy [3].

The present case belongs to the group of inflamma-
tory idiopathic myopathies, which is divided into four 
main groups: polymyositis (PM), dermatomyositis (DM), 
immune-mediated necrotizing myopathy (IMNM) and 
inclusion body myositis (IBM). Common features of in-
flammatory myopathies are muscle weakness, tiredness 
and muscle atrophy [3, 4]. Differential diagnosis of myo-
sitis is crucial for further patient management.

Broad statin use in primary and secondary cardio-
vascular prevention needs careful analysis of the num-
ber of patients with potential complications. There is 
a broad spectrum of symptoms related to statin myop-
athy – from mild, self-limiting ones to fulminant rhab-
domyolysis. In most cases adverse effects are mild and 
usually disappear after statin withdrawal.

Recently many studies have focused on IMNM, also 
known as necrotizing autoimmune myopathy (NAM) [5] 
and statin-induced autoimmune necrotizing myositis, 
related to anti-HMGCR antibodies (3-hydroxy-3-methyl-
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glutaryl-CoA reductase) – an enzyme involved in the 
synthesis of cholesterol. Recent studies indicate that 
anti-HMGCR antibodies are highly specific for diagnosis 
of IMNM [5–7].

Case report

A 64-year-old woman consulted a primary care phy-
sician because of muscle weakness lasting for several 
months and tiredness. The patient believed her symp-
toms were due to chronic exertion.

She was treated for hypercholesterolemia with sta-
tin for the last two years. The patient was diagnosed for 
hypothyroidism (controlled) and hiatal hernia. She also 
had peptic ulcer with perforation 20 years earlier. The 
patient apart from statin was also treated with levothy-
roxine 37.5 µg/day and pantoprazole 20 mg/day. Routine 
lab tests performed every year (blood cell count, alanine 
and aspartate transferase (ALT, AST), creatinine, glucose, 
creatine kinase, urine analysis) were normal. Lipid pro-
file was within the normal range. Physical examination 
revealed mild muscle weakness of lower limbs (Lovett 
manual muscle testing [MMT] grade 4), statin was with-
drawn, and lab tests were ordered. Lab test results from 
January 2015 showed elevated CK 9205 IU/l, ALT 157 
IU/l, AST 176 IU/l. Complete blood count (CBC), kidney 
function tests, urine analysis as well as erythrocyte sed-
imentation rate (ESR) and C-reactive protein (CRP) level 
were within the normal range. Despite statin withdraw-
al muscle weakness progressed to Lovett MMT grade 3. 
The patient was referred to a  neurologist and a  rheu-
matologist. The neurology consultant did not diagnose 
any central nervous system disorders and referred the 
patient to the Emergency Department of a  University 
Hospital in Krakow with suspicion of dermatomyositis. 
She was not admitted to hospital but was scheduled 
for admission to the Department of Neurology in April 
2015. Further lab tests ordered by a primary care physi-
cian revealed (compared to earlier results) lower CK val-
ues (7758 IU/l) and similar transferases values (AST 155 
IU/l, ALT 157 IU/l). Because clinical symptoms suggested 
dermatomyositis the patient was referred to the Depart-
ment of Rheumatology.

At the time of admission the patient’s general ap-
pearance and vital signs were normal. Musculoskeletal 
examination revealed severe muscle weakness, espe-
cially in the lower extremities (Lovett MMT grade 3), and 
she was not able to perform squat–stand test. Labora-
tory tests ordered at admission to the department re-
vealed an elevated CK level (6705 IU/l) and also elevated 
levels of ALT (157 IU/l) and AST (159 IU/l). The antinu-
clear antibody (ANA) level was borderline positive, while 
other results – leucocyte and erythrocyte blood count, 
gamma-glutamyltransferase and thyroid, TSH, protein 

electrophoresis, glucose, electrolytes and urine analysis 
– were normal.

Due to the borderline value of ANA the myositis pro-
file of antibodies was examined, with the following re-
sults: borderline level of anti-TIF1, low level of PM-Scl75. 
Other typical DM/PM autoantibodies were negative.

Elevated lipid values were observed: total cholester-
ol 6.38 mmol/l, LDL 4.3 mmol/l and triglycerides within 
the normal range. Due to suspected dermatomyositis in 
differential diagnosis several diagnostic procedures were 
performed to exclude paraneoplastic syndrome. Abdom-
inal ultrasonography revealed simple liver and kidney 
cysts and anechogenic structure of the pancreas. Com-
puted tomography (CT) of the abdomen confirmed the ul-
trasonographic findings and did not reveal any neoplastic 
changes. Gastroscopy confirmed the diagnosis of hiatal 
hernia and did not reveal any other pathology. A test was 
performed for Helicobacter pylori confirmation, but there 
was no infection. Gynecological examination was normal.

Electromyography (EMG) detected primary muscle 
damage with pathologic resting activity – a  result sug-
gesting myositis. Muscle biopsy revealed degenerative–
regenerative changes with some lymphocytic infiltration, 
which may suggest drug-induced muscle damage. Histo-
pathology did not confirm clear features of myositis.

The diagnosis of polymyositis was established – sus-
pected statin-induced autoimmune myopathy.

In order to confirm the diagnosis, a test for presence 
of antibodies against HMGCR was performed in Wieslab 
Laboratory, Malmo; anti-HMGCR level was 280 U/ml 
(normal values: < 13 U/ml, 13–20 U/ml – borderline pos-
itive, > 20 U/ml positive).

Final diagnosis: statin-induced necrotizing autoim-
mune myopathy (NAM) associated with autoantibodies 
against HMGCR.

Results of treatment

The patient has been treated with pulse steroid ther-
apy (up to a dose of 1500 mg methylprednisolone) i.v., 
with some improvement of the patient’s condition and 
lab test results – CK level to 2745 IU/l, AST 85 IU/l, ALT 
128 IU/l. Methotrexate therapy was started (15 mg p.o. 
per week) and 4 mg p.o. methylprednisolone daily.

After 4 weeks the patient came to the rheumatolo-
gist’s office – she had not experienced any improvement 
in her condition. In physical examination there was still 
marked muscle weakness, Lovett MMT grade 2. Lab test 
results: CK 3279 IU/l, AST 78 IU/l, ALT 92 IU/l. The dose of 
methotrexate was increased to 20 mg per week, and the 
patient was scheduled for the next appointment after  
4 weeks.

At the next visit the patient showed significant  
improvement in her condition and improvement on 
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physical examination (MMT grade 4). Lab test results: 
CK 1922 IU/l, AST 73 IU/l, ALT 64 IU/l. She still remains in 
the rheumatologist’s care.

After 6 months of treatment the CK level was still el-
evated (760 IU/l), while ALT and AST levels were normal-
ized. The full recovery of muscle strength was observed 
(MMT grade 5).

The levels of ANA and anti-HMGCR antibodies were 
not tested.

Discussion
Statins are broadly prescribed drugs. There are sub-

stantial benefits from their use. There is however a group 
of patients reporting adverse effects of various kinds. 
The typical toxic effect of statins is dependent on dose 
and length of treatment. There are some risk factors re-
lated to muscle damage: female gender, age (especially 
above 80 years old), low body mass index, patients with 
diabetes mellitus, hypertension, untreated hypothyroid-
ism, and renal or hepatic disease, polytrauma, perioper-
ative period, severe conditions (hypothermia, acidosis, 
hypoxia) viral infections (influenza, Epstein-Barr, Cox-
sackie) and interactions with other drugs (e.g. imidaz-
ole-based antifungals, macrolides antibiotics, fibrates 
or omeprazole [8]). Symptoms of statin side effects are 
various in nature, most often mild – muscle and tendon 
pain, cramps. Most severe and sometimes fulminant is 
rhabdomyolysis with a highly elevated CK level (above 
10 000 IU/l), seen in about 0.01% of patients. Statin-re-
lated myopathy is characterized by symptom resolution 
after statin withdrawal [9–11].

For the last few years there have been several reports 
of cases of statin-induced myopathy without resolution 
of symptoms after treatment has been stopped. The 
largest group was observed in the Johns Hopkins My-
ositis Center (Baltimore, USA) between 2002 and 2011. 
Patients were referred because of muscle weakness and 
elevated CK levels. Among 1006 patients with suspect-
ed myopathy a group of 55 with a specific antibody was 
selected. 72.7% of them reported statin treatment (pres-
ent or in the past). Symptoms did not resolve despite 
drug withdrawal. In the muscle biopsy of most patients 
histology revealed necrotic changes, dominant in 70% of 
patients, to a lesser extent in others [12–15].

In 2010 there appeared the first reports of discovery 
of a new particle, which was an antibody against HMG-
CoA reductase, the enzyme which catalyzes the reaction 
of HMG-CoA and mevalonic acid in the de novo pathway 
of cholesterol. Statins are HMG-CoA reductase inhibi-
tors, and are used to block the complex biosynthesis of 
cholesterol [14, 16].

In order to confirm specificity of antibodies against 
HMG-CoA reductase, an analysis of another group was 

performed. This was a  group of patients taking statin 
in primary or secondary prevention, including patients 
with familial hypercholesterolemia, as well as with ad-
verse effects. The study confirmed that patients with 
mild myopathy, with well-tolerated treatment or mild, 
self-limiting myopathy do not produce antibodies 
against HMG-CoA reductase. On the other hand, pa-
tients with progressive muscle weakness, muscle pain, 
significantly elevated CK levels and with antibodies 
may have autoimmune myopathy, which requires im-
munosuppressive treatment [15, 17, 18]. Some studies 
indicate that 37–62% of patients with anti-HMGCR have 
not been treated with statins, yet presented symptoms 
characteristic for autoimmune myositis [15, 17].

Based on the regular pattern of symptoms, histo-
ry of statin treatment, common features of lab tests – 
highly elevated CK levels, myogenic muscular damage 
confirmed by EMG, biopsy revealing lack of or minimal 
inflammation, focal necrosis and presence of antibodies 
indicating that an autoimmune mechanism is involved 
– a new disorder was established, i.e. statin-induced au-
toimmune necrotizing myositis, as a new entity in the 
group of autoimmune myositides. Suggested treatment 
includes immunosuppressive drugs – high doses of ste-
roids (up to 60 mg methylprednisolone per day) as well 
as methotrexate, cyclophosphamide, immunoglobulins, 
and rituximab [19, 20]. Some patients require plasma-
pheresis. Most patients respond well to therapy, but an-
ti-HMGCR antibodies do not disappear despite normal 
CK levels and normal muscle strength. Some patients 
after immunosuppressive treatment withdrawal report 
return of symptoms [5, 11–13, 16, 21–23].

Based on the publications, we may suppose that 
the level of anti-HMGCR antibodies does not correlate 
with the clinical improvement. The time needed for the 
CK level to normalize is unknown – probably it takes 
months of treatment. It is important to know that the 
patients with polymyositis or dermatomyositis may 
have anti-HMGCR antibodies, but there are no data 
about presence of these antibodies among the healthy 
population. Also some patients with no statin exposure 
have anti-HMGCR antibodies [24].

Immune-mediated necrotizing myopathy is still a lit-
tle-known disease. Studies published so far indicate that 
subjects producing anti-HMGCR antibodies during sta-
tin treatment may develop autoimmune muscle disease. 
On the other hand, necrotizing autoimmune myopathies 
do not always affect subjects on statin therapy [15, 17].

Mechanisms of myocytes damage are not well un-
derstood. It is known that it is an autoimmune process 
because it benefits from immunosuppressive treatment, 
but lack of lymphocyte infiltration suggests a mainly hu-
moral response [17, 25]. It has been confirmed that myo-
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cyte regeneration following activation of the immune 
system stimulates progressive muscle damage, despite 
drug withdrawal [14]. It is considered whether patients 
with high cardiovascular risk should continue statin 
treatment during immunosuppressive therapy.

There is a general principle not to stop statin therapy 
in patients requiring such treatment [2, 12]. Physicians 
should pay special attention to patients reporting mus-
cle weakness lasting longer than 12 weeks, despite sta-
tin withdrawal, as well as other symptoms: dysphagia, 
disturbed grip function, elevated CK levels and abnormal 
electromyography [2, 4, 13, 16, 25]. Such patients may re-
quire further evaluation and screening for anti-HMGCR 
antibodies, since they benefit from immunosuppressive 
therapy which inhibits muscle damage.

Summary
Presently, the testing procedures for establishing 

anti-HMGCR antibody level are not routinely used; yet, 
they may find use as a screening test for revealing the 
risk of developing myopathy by a patient.

In conclusion, testing for anti-HMGCR antibodies 
should be more available to identify patients at higher 
risk of developing myopathy.

The authors declare no conflict of interest.
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