
                                        [Clinics and Practice 2020; 10:1248]                                                          [page 49]

Immune mediated necrotizing
myopathy: A rare complication
of statin therapy
Shady Piedra Abusharar,1
Prashanth Moku,1 Sharon Banks,1,2
Fahad M. Khalid,1,2 Charles S. Specht,1,2
Hyma V. Polimera1,2
1Penn State College of Medicine; and
2Penn State Hershey Medical Center,
Hershey, PA, USA

Abstract
Immune mediated necrotizing myopa-

thy (IMNM) is part of the inflammatory
myopathies group of diseases and presents
with muscle weakness, myalgias and elevat-
ed serum creatine phosphokinase (CPK).
Statin-induced IMNM is a rare complica-
tion. We present a patient with IMNM sec-
ondary to simvastatin use. The patient pre-
sented with proximal myopathy, dysphagia,
and elevated creatinine kinase levels, and
was subsequently found to have anti-3-
hydroxy-3-methylglutaryl-CoA reductase
(HMGCR) autoantibodies with a necrotiz-
ing process on muscle biopsy. This patient’s
case was further complicated by sequelae of
multiple disease processes, ultimately lead-
ing to deterioration of his health.

Introduction
Over the last decade immune mediated

necrotizing myopathy (IMNM) has
emerged as an immune mediated process,
distinct from other idiopathic inflammatory
myopathies, such as dermatomyositis
(DM), polymyositis (PM) and inclusion
body myositis (IBM). It has been character-
ized histologically by a prominent necrosis
and myophagocytosis in the relative
absence of lymphocytic infiltrates.1 More
importantly, recent literature has shown an
association of IMNM with statin use, partic-
ularly in anti-HMGCR positive myopathy.2
With a cited prevalence as rare as 1-2 cases
per million, it is considered a very rare com-
plication of statin use.3 Prompt and accurate
diagnosis is crucial, as symptoms can per-
sist and progress despite statin discontinua-
tion. IMNM can occur within months of ini-
tiation of a statin, however in most reported
cases patients have been on statin therapy
for years before the onset of myopathy.3,4
This can further complicate the diagnosis,
and highlights the need for high clinical
suspicion. We report a case of anti-HMGCR

positive IMNM secondary to simvastatin.
The case was complicated by persistent
dysphagia, which resulted in aspiration, res-
piratory failure and subsequently death. 

Case Report
A 73-year-old man with a history of dia-

betes, hypertension, and hyperlipidemia
presented with a 3-week history of progres-
sive muscle weakness and dysphagia. He
has been taking insulin detemir, metformin,
lisinopril, and simvastatin for the last sever-
al years. On admission, he was found to
have CPK of 12,000 U/L and elevated
inflammatory markers, concerning for
inflammatory myopathy and rhabdomyoly-
sis. Thyroid function tests, ANA and creati-
nine were within normal limits. Given that
the patient’s CPK level did not improve
after administration of IV fluids, immune
mediated necrotizing myopathy secondary
to statin use was suspected. 

Other workup included Anti-Jo-1, anti-
Ro-52, anti-SRP, anti-Mi-2, acetylcholine
receptor antibody and muscle-specific tyro-
sine kinase antibody, which were all nega-
tive. Subsequent evaluation revealed posi-
tive HMG-CoA reductase antibodies, with
titers greater than 200 (Normal <19), con-
sistent with IMNM associated with statin
use. Muscle biopsy revealed a necrotizing
process with type 2 myofiber atrophy, con-
sistent with immune myopathy (Figure 1).
He initially received Prednisone 30 mg
daily for 2 days, which was later changed to
IV methylprednisolone 15 mg every 12 h
secondary to confusion and agitation. He
was started on methotrexate 20 mg subcuta-
neous once a week, which resulted in
improvement in his CPK level. The patient
was also treated with one course of IV
immunoglobulin 2 g/kg over two days.
Later, methotrexate was discontinued sec-
ondary to newly elevated LFTs (AST, ALT).
He received Azathioprine for 2 days, but
this was discontinued due to development
of infection. The patient’s hospital course
was complicated by persistent dysphagia
and aspiration events leading to sepsis and
hypoxic respiratory failure which ultimately
led to death. 

Discussion
Immune mediated necrotizing myositis

(IMNM) is part of the inflammatory
myopathies group of diseases. Although it
shares similarities with other idiopathic
inflammatory myopathies (IIM) such as
dermatomyositis (DM), polymyositis (PM),

and inclusion body myositis (IBM), it was
recognized as a distinct entity in 2003, and
has been characterized by muscle cell
necrosis with lack of significant lymphocyt-
ic inflammatory infiltrates.4 In 2010, novel
autoantibodies with specificity to a pair of
protein with weights of 200/100-kd were
identified in patients with IMNM and histo-
ry of statin use.5 HMGCR was subsequently
identified as the 100-kd autoantigen.2 Since
then, IMNM has been increasingly associat-
ed with statin use. However, it remains a
very a rare complication.3

Patients with statin-induced IMNM
often present with progressive proximal
muscle weakness and significantly elevated
CPK levels.6 CPK levels are usually >5
times upper limit of normal.7 It is typically
a subacute process, with myopathy develop-
ing over weeks to months. The process is
typically symmetric and lacks sensory
involvement. Limb weakness and myalgias
are the most common features, but other
reported features include truncal weakness,
facial weakness, dysphagia, fatigue, and
weight loss.1 Symptoms and CPK elevation
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typically persist, despite discontinuation of
statin, and usually show improvement with
immunosuppressive therapy. This usually
distinguishes statin-induced IMNM from
myopathy secondary to direct statin toxici-
ty, which typically improves with statin dis-
continuation.8,9

The diagnosis of statin-induced IMNM
can be challenging for a multitude of rea-
sons. For one, statin-induced IMNM shares
many similarities with other myopathies,
which also present with elevated CPK lev-
els and proximal muscle weakness.
Furthermore, although it can present within
months of statin initiation, the large majori-
ty of patients develop symptoms years after
initiating statin therapy. Hence, high clini-
cal suspicion is required for prompt diagno-
sis. The gold-standard for diagnosis of
IMNM is generally based on muscle
biopsy.10 Muscle biopsies reveal muscle
fiber necrosis and inflammatory infiltrates
composed of macrophages.6 However, as
with other IIM, autoantibodies are now con-
sidered a hallmark in the diagnosis of
IMNM.7 Not only does this allow other
IIMs to be ruled out, but it also allows for
subclassification. The most recent European
Neuromuscular Centre (ENMC) workshop
in 2016 identified three subgroups of
IMNM; anti-HMGCR myopathy; anti-sig-
nal recognition particles (SRP) myopathy,
and seronegative IMNM.11 Anti-HMGCR
antibody is present in about half of patients
with IMNM.7 It has been proposed that anti-
HMGCR positive IMNM is frequently
associated with statin use. This has been
confirmed by subsequent literature.2 It has
also been demonstrated to have high sensi-
tivity and specificity for statin-induced
IMNM, which has been reported to be as
high as 94.4% and 99.3%, respectively.12
Anti-SRP positive IMNM represents 22-
39% of IMNM, but unlike anti-HMGCR
myopathy, has not been shown to have an
association with statin use.7 With commer-
cially available antibody testing now more
readily available, biopsy is no longer
required for a diagnosis of seropositive
IMNM.13 However, seronegative IMNM
accounts for 25-40% of IMNM, and pres-
ents with elevated CPK, muscle weakness,
and a biopsy demonstrating necrotizing
myopathy despite no antibody detection.
Hence, muscle biopsy remains necessary
for a diagnosis of seronegative IMNM, and
for this reason is still often employed as part
of the diagnostic work up. The association
of seronegative IMNM with statins remains
poorly defined in the literature. 

HMGCR is the rate limiting enzyme of
cholesterol synthesis and statins act as com-
petitive inhibitors of HMGCR. The ensuing
reduction in hepatic intracellular LDL

results in an increase in LDL receptor
expression and receptor mediated endocyto-
sis, ultimately lowering serum LDL levels.14
However, the exact pathogenesis of statin
induced anti-HMGCR myopathy remains
poorly understood and is an active area of
investigation. It is thought that the muscle
damage in statin-induced IMNM is mediat-
ed by autoantibodies against HMGCR.6 It
has been demonstrated that muscle expres-
sion of HMGCR is increased with statin
exposure.2,15 Although largely a subcellular
protein localized to the endoplastic reticu-
lum, studies have proposed that its expres-
sion is also increased in regenerating mus-
cle fibers and may be present on cell sur-
faces.16 Therefore, the continued muscle

expression of HMGCR may sustain the
immune-mediated muscle necrosis caused
by anti-HMGCR autoantibodies associated
with statin therapy even after its discontinu-
ation.17 Figure 2 illustrates this proposed
mechanism.

Treatment of statin-induced IMNM
requires prompt discontinuation of statin
therapy and aggressive treatment with
immunosuppressive agents. However, there
is a lack of prospective studies and clinical
trials in the literature to guide therapy.
Following the recent 2016 ENMC work-
shop, high dose prednisone/prednisolone or
pulsed IV methylprednisolone remains the
recommended first-line treatment. A second
agent can be added, and either azathioprine
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Figure 1. In this cryostat section, a pale necrotic myofiber is seen in the center of the field
(hematoxylin & eosin, 400x).

Figure 2. Proposed mechanism of immune mediated muscle injury in statin-induced
immune mediated necrotizing myopathy (IMNM). HMGCR, hydroxy-3-methylglutaryl-
CoA reductase.
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3 mg/kg/actual body weight or methotrex-
ate 20-25 mg per week orally or subcuta-
neously can be used.11 Although considered
third-line therapy, the 2016 workshop also
suggested rituximab as a possible alterna-
tive, and this can be combined with
methotrexate in severe cases. In cases of
anti-HMGCR positive myopathy, as in our
case, IVIG should be considered, particular-
ly in patients with severe disease or refrac-
tory disease at 6 months. IVIG has also
been reported to be used as first-line thera-
py in half of reported cases.11 Little litera-
ture guides IVIG therapy in this setting, but
IVIG 2g/kg/m, 3-6 times has been suggest-
ed as an induction dose.18 Cycles of every 2
weeks to 4 weeks have been reported during
maintenance therapy, and can be stopped
and tapered as tolerated.19

Treatment with disease modifying
agents should only be discontinued after 2-
3 years of well-controlled disease and min-
imal corticosteroid use.1 CPK has been
shown to correlate with disease activity, and
hence treatment to normal range has been
suggested as a target. Increases in CPK
should warrant consideration of increased
disease activity. 

The prognosis of statin-induced IMNM
is generally good. Although long term
immunotherapy is usually required, symp-
tom resolution is reported in most cases.6
The most commonly reported complication
is persistent muscle weakness, which can be
present even two years after onset. We
report a case of anti-HMGCR positive
statin-induced IMNM resulting in death
secondary to associated dysphagia.

Dysphagia has only been reported in 16-
30% of statin-induced IMNM.16 It is not
readily recognized as a characteristic symp-
tom of the disease. However, in our case,
despite down-trending CK values with
immunotherapy (Figure 3), persistent dys-
phagia led to aspiration, and subsequent res-
piratory failure and death. A review of
recent literature yielded only two reported
cases with death as a complication of statin-
induced IMNM.13 Of these two cases, one
described dysphagia as a presenting symp-
tom. Interestingly, this case was also com-
plicated by respiratory distress requiring
ventilator support, and ultimately death
from ventilator-acquired pneumonia.20
Furthermore, at least three of four recently
published cases of statin-induced IMNM
and associated dysphagia also reported the
need for nutritional support with gastrosto-
my tube.20 Hence, although a less common-
ly associated symptom, dysphagia may
result in increased risk of morbidity and
mortality in patients with IMNM. Our case
further highlights the need for prospective
studies to better guide therapy in patients
presenting with statin-induced IMNM. It
further expands on the increasing, but still
sparse literature on statin-induced IMNM,
and emphasizes that complications can
prove fatal. 

It is also important to recognize the
challenge that statin-induced IMNM can
pose in patients with high cardiovascular
risk. In a recently published review of 92
cases of statin-induced IMNM, atorvastatin
was reported in 80% of cases, and simvas-
tatin in 24%.13 Other statins also reported

included rosuvastatin (17%) and pravastatin
(3%). These are among the most commonly
used statins in patients at risk for cardiovas-
cular disease. Despite the increase in preva-
lence of statin-induced IMNM over the last
decade, there is a lack of literature to guide
management of patients with a history of
statin induced IMNM who are also at high
risk for cardiovascular disease. Statin re-
challenge with the same or a different statin
has shown to be largely unsuccessful and
often results in disease flare up.19,6 A recent
case series at Johns Hopkins University
found that PCSK9 inhibitors were well tol-
erated in 7 out of 8 patients with a previous
history of statin-induced IMNM.19 As a
result PCSK9 may be an alternative med-
ication for patients with high cardiovascular
risk and IMNM. However, data is limited,
thus highlighting an area requiring further
research. 

Conclusions
Statins are widely used and lower the

risk of death from cardiovascular causes.
Statin-induced myalgias and myopathies
improve with withdrawal of statin therapy
and supportive care. By contrast, statin-
induced IMNM is a potentially fatal
autoimmune disease that follows an aggres-
sive clinical course and often presents with
progressive muscle weakness, elevated
CPK levels, myonecrosis, and anti-HMG-
CoA reductase antibodies. Treatment
includes discontinuation of the statin and
initiation of immunosuppressive agents.
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Figure 3. Down trending creatine phosphokinase (CPK) levels with immunotherapy.
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Clinicians should be aware of this devastat-
ing complication of statin use, especially in
patients recently discontinued off statins
with persistently elevated CPK levels, as
early detection is vital and allows for
prompt initiation of treatment.

Key points
Statin-induced immune mediated

necrotizing myopathy (IMNM) is a poten-
tially fatal autoimmune disease.
Recognized cases generally follow an
aggressive clinical course if not quickly rec-
ognized. This case report provides an
overview of statin-induced IMNM, includ-
ing its common presentations and appropri-
ate treatment options:

i) Statins are widely used agents that
lower the risk of death from cardiovascular
disease but their usage can present with
adverse effects including myalgias and
myopathies that improve with withdrawal
of statin therapy and with supportive care.

ii) Statin-induced IMNM is an autoim-
mune disease with an aggressive clinical
course, characterized by progressive muscle
weakness, elevated CPK levels, myonecro-
sis on muscle biopsy, and anti-HMG-CoA
reductase antibodies.

iii) Treatment of IMNM includes dis-
continuation of statin, immunosuppressive
agents to prevent permanent damage, and
often results in complete recovery.
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