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1   |   INTRODUCTION

Statin belongs to a medication class of 
3-hydroxy-3-methylglutaryl coenzyme A reductase 
(HMGCR) inhibitor. It is the most significant drug used for 
lipid-lowering and cardiovascular disease prevention.1 A 
wide range of statin myopathy has been reported including 
myalgia, myopathy, myositis, or rhabdomyolysis. Immune-
mediated necrotizing myopathy (IMNM) can occur as a 
result of statin exposure evidenced by anti-HMGCR, or anti-
SRP autoantibodies which cause skeletal muscle injury.2,3 
Statin-induced IMNM is a relatively rare side effect with an 
incidence of 2 or 3 of every 100,000 patients taking statins.2 
Patients usually present with subacute onset with progres-
sive symmetric proximal muscle weakness and elevated 
creatinine kinase level that persists even when the statin is 
discontinued.1 Dysphagia occurs in approximately one-third 
of patients.1,2 These findings help differentiate toxic nonin-
flammatory effects from immune-mediated myopathy due 
to statins.1 We report a case of atorvastatin-induced IMNM 
with positive anti-HMGCR.

2   |   CASE DESCRIPTION

A 56-year-old man with a past medical history of 
hypertension and hyperlipidemia presented with a 4-
month progressive generalized weakness. He had been on 
atorvastatin 40 mg daily for 3 months when his symptoms 
developed. He noticed the slowing of gait and increased 
generalized fatigue. Atorvastatin was discontinued for 
concern of statin-induced myopathy.

Despite stopping Atorvastatin for 4 months, his 
muscle weakness progressed in association with bilat-
eral shoulder pain. He developed difficulty standing 
from a squatting position and a seated position. At pre-
sentation to the hospital, the patient was bed-bound; 
he was unable to roll on the bed without assistance. 
He also complained of worsening dysphagia which re-
sulted in unintentional 60-pound weight loss. Physical 
examination was notable for generalized muscle 
wasting, proximal muscle weakness grade I-II/V, and 
distal group grade III-IV/V on both upper and lower 
extremities.
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3   |   METHODS

Blood chemistries were significant for elevated creatine 
kinase (CK) at 4050 IU/L, c-reactive protein (CRP) at 
13.8 mg/dL, erythrocyte sedimentation rate (ESR) at 
130 mm/hr, and elevated aldolase at 24 units/L. Liver 
enzymes were mildly elevated (AST 199 and ALT 119). 
Creatinine level was low at 0.3 mg/dL. ANA was negative; 
C3 was normal while C4 was slightly high. The thyroid 
function test was normal. Further investigation to exclude 
idiopathic inflammatory myopathy was negative including 
anti-Jo-1. Table 1 summarizes the investigations. MRI of 
both lower extremities with STIR demonstrated diffuse 
myositis of the left and right thigh likely related to drug-
induced myopathy but other infectious or inflammatory 
myopathies cannot be excluded(Figures  1 and 2). No 
significant muscular fatty atrophy was observed on the 
MRI (Figures 3 and 4).

A muscle biopsy of his right upper thigh was per-
formed demonstrating many necrotic and regenerating 
fibers indicating an active myopathy. Small collections of 
mononuclear cells were present at perivascular sites in the 
perimysium and a few mononuclear cells were present at 
the endomysium surrounding necrotic or regenerating 
fibers. The biopsy findings represent necrotizing auto-
immune myopathy. Regarding his clinical presentation, 
anti-body against HMGCR was tested, which returned 

positive at 139.3 CU. The patient was diagnosed with 
statin-induced IMNM.

4   |   RESULTS

He received combination therapy with intravenous immu-
noglobulin (IVIG) 1 g/kg/day for 2 days, methylpredniso-
lone intravenously 500 mg every 12 h and tapering to oral 
prednisone 60 mg daily, and mycophenolate mofetil titra-
tion up to 3 g daily. He was discharged to an inpatient reha-
bilitation facility with oral prednisone and mycophenolate 
mofetil. His CK level at discharge was 660 IU/L.

At the 3-month outpatient follow-up, the patient was 
able to walk, and had significant improvement in oro-
pharyngeal dysfunction. He remained on mycophenolate 
mofetil while prednisone was tapered and subsequently 
discontinued.

5   |   DISCUSSION

There have been many proposed mechanisms for the 
pathogenesis underlying the statin-induced IMNM but 
the true mechanism is not well understood.2,4 It is be-
lieved that statins induce overexpression of HMG-CoA 
reductase in genetically susceptible patients, HLA allele 

Lab Normal range On admission At discharge

Chemistry panel

ESR 0–20 mm/h 130 45

CRP 0.0–0.5 mg/dL 13.8 0.4

Creatinine kinase 26–308 IU/L 4050 660

AST 5–37 IU/L 199 81

ALT 5–41 IU/L 119 111

Aldolase ≤8.1 unit/L 24 –

C3 90–180 mg/dL 179 –

C4 10–40 mg/dL 57 –

Myositis profile

MI-2 autoantibodies Not detected Not detected –

PL-7 autoantibodies Not detected Not detected –

PL-12 autoantibodies Not detected Not detected –

Ku autoantibodies Not detected Not detected –

EJ autoantibodies Not detected Not detected –

OJ autoantibodies Not detected Not detected –

SRP autoantibodies Not detected Not detected –

JO-1 autoantibodies <1.0 (negative) <1.0 (negative) –

T A B L E  1   Summarization of 
laboratory during hospitalization.
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DRB1*11:01. The binding of statin to HMG-CoA reduc-
tase causes the conformational change of the protein, 
leading to the generation of neoantigen which is de-
tected by antigen-presenting cells. Thus, autoimmunity 
is activated.1–3

High HMG-CoA reductase levels within regenerating 
muscle cells possibly continuously drive the autoimmu-
nity process, even after statin is discontinued.1 However, 
autoimmunity does not develop in most patients with 
HLA DRB1*11:01 who are exposed to statins, and pa-
tients with HLA allele DRB1*11:01 can also develop 

autoimmunity without known exposure to statins.2,3 This 
has led to an assumption that other genetic risk factors 
and environmental triggers may play a role in the patho-
genesis of statin-induced IMNM.3

There is no definite duration on how long after sta-
tin exposure a patient will develop IMNM—it can range 
from months to years.5 Compared to other statins, ator-
vastatin was more frequently reported to be a cause of 

F I G U R E  1   FSE STIR MRI of the right thigh in coronal 
view demonstrating patchy feathery STIR signal intensity seen 
throughout the right thigh and adductor musculature with minimal 
superficial perifacial STIR signal within the superficial soft tissues.

F I G U R E  2   FSE STIR MRI of the left thigh in coronal 
view demonstrating patchy feathery STIR signal intensity seen 
throughout the left thigh and adductor musculature with minimal 
superficial perifacial STIR signal within the superficial soft tissues.
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statin-induced IMNM, likely due to its high lipophilic 
property resulting in better penetration to peripheral and 
liver tissues.6

Musculoskeletal MRI and EMG can be performed prior 
to antibody assay or muscle biopsy. EMG usually shows 
signs of irritable myopathic patterns but is not possible to 
differentiate the type of inflammatory myositis. MRI with 
STIR sequence in statin-induced IMNM demonstrates dif-
fuse and symmetrical muscle edema and signs of fibro-
adipose tissue replacement.2,3 The presence of muscle 
necrosis and regeneration with sparse inflammatory in-
filtrates on muscle biopsy are the prominent histologic 
features.2 Serum levels of the anti-HMGCR antibody are 
correlated with creatinine kinase and inversely associ-
ated with the degree of muscle weakness.5,7 Interestingly, 

anti-HMGCR titers remain positive even in the remission 
of the disease and CK level normalizes. Therefore, anti-
HMGCR levels are not required for monitoring disease 
activity.5

Unlike self-limited forms of statin myopathy, statin-
induced IMNM very rarely improves spontaneously after 
stopping statins. Only a few reported statin-induced 
IMNM patients with positive anti-HMGCR antibodies 
spontaneously resolved.2 The most common therapy is 
prednisolone combined with another immunosuppressive 
agent such as methotrexate, azathioprine, or mycopheno-
late mofetil.6,8,9 IVIg or rituximab can be added to support 
the treatment but preferentially IVIG3,10,11 Triple therapy 
given in this case, which comprises IVIg, systemic corti-
costeroids, and a non-steroidal immunosuppressant, has 
also been described in the literature.2,8

Symptom resolution time was approximately 12 months 
and might take longer in females at 16 months.12 Most of 
the patients responded well to immunosuppressive treat-
ment. Notably, the age of onset determines prognosis; 
younger patients are more severe and, regardless of sta-
tin use, are more recalcitrant to treatment.1,12 The ma-
jority of patients above 60 years old (85%) and less than 
half of patients below 52 years old recovered full strength 
within 4 years. Some treated patients recover full strength 
while some patients' muscle weakness persists even after 
the muscle enzyme levels have returned to normal due 
to long-term undertreatment and in whom permanent 
damage has occurred.2 This addresses the importance of 
symptom monitoring, especially following tapering doses 
of immunosuppressants, due to autoimmunity which may 
relapse.

6   |   CONCLUSION

A patient presenting with unrelenting symmetrical 
muscle weakness after statin discontinuation with 
elevated CK levels should be investigated for immune-
mediated myopathy. MRI, muscle biopsy, and anti-HMG-
CoA reductase antibodies are helpful tools in reaching the 
diagnosis of statin-induced IMNM. Immunosuppressive 
therapy must be adequately initiated once the diagnosis 
is concluded to prevent permanent muscle damage, and 
a long-term follow-up is required for safe medication 
tapering.
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F I G U R E  3   T1 MRI of the right thigh demonstrating no 
significant fatty atrophy seen of the musculature. Tendinous 
structures are grossly intact.

F I G U R E  4   T1 MRI of the left thigh demonstrating no 
significant fatty atrophy seen of the musculature. Tendinous 
structures are grossly intact.
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