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Clinical Reasoning:
A 39-year-old woman with progressive
proximal weakness

SECTION 1

A 39-year-old woman presented with progressive weak-
ness over the past 2½ years. She initially noticed weak-
ness in her legs after falling while getting out of a boat.
Her leg weakness slowly progressed over the next 2
years to the point where she was having great difficulty
with stairs and getting up from a sitting position, par-
ticularly from low surfaces. In the 2 months prior to her
initial visit, she had noticed difficulty reaching over-
head. She denied any skin changes, rash, or muscle
pain. She did not have any double or blurred vision,
ptosis, facial weakness, dysarthria, dysphagia, shortness
of breath, numbness, or tingling. Prior to the onset of
her symptoms, she had no medical problems apart
from asthma and was not taking any medications or

supplements. A detailed family history was negative for
neurologic disease. Her examination demonstrated
mild weakness of the neck flexors (Medical Research
Council [MRC] grade 4), and moderate, symmetric,
proximal arm and leg weakness (MRC grade 3). Dis-
tal muscles were strong. Cognition, cranial nerves,
muscle bulk and tone, deep tendon reflexes, sensory
examination, and coordination were normal. She had
a mild Trendelenburg gait. There was no myotonia or
fasciculation.

Questions for consideration:

1. What is your differential to this point?
2. What testing would be helpful to narrow the

differential?

SECTION 2

This patient presented with 2 years of progressive
proximal weakness without sensory loss. The differ-
ential is broad and includes disorders of the muscle
(both acquired and inherited), neuromuscular junc-
tion (myasthenia gravis, Lambert Eaton), motor nerves,
and anterior horn cells. A CNS process affecting strength
only is unlikely given the absence of pathologic reflexes,
the pattern of weakness, and the absence of any cogni-
tive, visual, and sensory findings.

Serum creatine kinase (CK) testing and an EMG
were obtained by a rheumatologist she saw 2 months
prior to her visit with us. Her CK was elevated up

to 4,600 units/L on multiple occasions. An EMG
demonstrated abnormal spontaneous activity in the
form of fibrillation potentials and positive sharp waves
in the proximal muscle of the arms and legs along with
small-amplitude, short-duration, and complex motor
unit potentials in all muscles examined. Her sensory
and motor nerve conduction studies were normal.

Questions for consideration:

1. Based on these findings, what is your current dif-
ferential diagnosis?

2. What testing would you perform to clarify the
diagnosis?

SECTION 3

The history, neurologic examination, elevated CKs, and
EMG findings point to a myopathic process. This pro-

cess could be either acquired or inherited. The absence

of a family history of muscle disease does not necessarily

rule out a hereditary condition. And, although some
inherited myopathies such as facioscapulohumeral mus-
cular dystrophy orMiyoshi have a specific weakness pat-
tern, differentiating limb-girdle muscular dystrophies
from an acquired myopathy solely on clinical grounds
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is difficult. Therefore a muscle biopsy is warranted for
further characterization of the disease process.

When considering acquired myopathies, infor-
mation regarding toxic exposures (e.g., alcohol),
medications (e.g., statins, steroids, HIV medica-
tions, hydroxychloroquine, and colchicine), meta-
bolic disturbances (e.g., hypothyroidism, adrenal
insufficiency, electrolyte abnormalities), or acute ill-
nesses (e.g., critical illness myopathy, infectious nec-
rotizing myopathy) is critical. In the absence of any
of these factors, an idiopathic inflammatory myopa-
thy is most likely. The idiopathic inflammatory
myopathies include dermatomyositis, polymyositis,
immune-mediated necrotizing myopathy, and inclu-
sion body myositis. They are detailed in the table.
Defining pathologic characteristics of the inflamma-
tory myopathy also supports the need for a muscle
biopsy in this patient.

The patient underwent a muscle biopsy of the left
quadriceps (figure). This demonstrated multiple necrotic
muscle fibers per high-powered field. Few inflam-
matory cells were seen and there were no vacuoles.
Immunostaining revealed no significant membrane
attack complex (MAC) deposition or expression of major
histocompatibility complex (MHC)-I on blood vessels or
non-necrotic fibers. These findings are consistent with a
necrotizing myopathy. A workup for concurrent neo-
plasm was performed, including a CT and PET scan
of the body, and was negative. Blood count, electrolytes,
thyroid-stimulating hormone, serum protein electropho-
resis and immunofixation, paraneoplastic panel, cyclic
citrullinated peptide, antinuclear antibodies, rheumatoid
factor, Jo1 antibodies, C-reactive protein, and HIV were
all normal or negative.

DISCUSSION This patient was diagnosed with
immune-mediated necrotizing myopathy (IMNM).
IMNMs are believed to be the product of an immune
attack resulting in destruction of muscle. The muscle
biopsy typically shows necrotic fibers with little inflam-
mation. Potential triggers of this autoimmune reaction
include signal recognition particle antibodies (SRP Ab)1,2

connective tissue diseases,3,4 malignancies,5 viral illness,6,7

and, most recently, statin medications.3,8 While IMNM
is typically considered a rare entity, in a study of 225
muscle biopsies in patients with clinical, serologic, and
electrophysiologic features of myopathy, 26 patients
(10%) were determined to have an idiopathic necro-
tizing myopathy. Of these 26 patients, 10 (38%) had
been exposed to statins.3

As with the other inflammatory myopathies, a sub-
acute onset of proximal weakness appears present in
most cases of IMNM. The duration of disease is some-
what unusual in the case discussed herein as most,
but not all, patients present with less than 6 months
of weakness. The degree of weakness in IMNM is gen-
erally thought to be greater than typical polymyositis
(PM) or dermatomyositis (DM) but this is not always
true and a wide breadth of clinical severity has been
described.1,2,9 Myalgias may or may not be present.
Dysphagia is commonly reported.1,2,8,9 Interstitial lung
disease (ILD) occurs in approximately 20% of SRP-
positive patients with myositis, which puts the risk of
ILD at comparable levels to DM and PM.2 Given that
cancer is one of the inciting factors in INMN, it stands
to reason that cancer risk is increased in this popula-
tion; however, this was not demonstrated in a single
cross-sectional study.4

Men and women are equally at risk for IMNM
after statin exposure.8 Women may more commonly
develop IMNM associated with SRP Ab.1,2 The age at
onset appears comparable to PM/DM.

On laboratory testing, CK levels seem to be more
elevated than in other inflammatory myopathies.4,9

Needle EMG is usually consistent with an inflamma-
tory myopathy demonstrating abnormal insertional
and spontaneous activity in the form of fibrillation
potentials and positive sharp waves and short-dura-
tion, low-amplitude, polyphasic motor units, which
recruit early at normal frequencies.3,5,8

INMN is defined pathologically by the presence
of necrotic fibers on muscle biopsy with no or minimal
inflammatory infiltrate outside of areas of necrosis. The
absence of inflammatory cells in non-necrotic regions is
key for distinguishing IMNM from PM or inclusion
body myositis (IBM). There is also no perifascicular

Table Summary of idiopathic inflammatory myopathies10

Type Age Sex
Predominant
weakness Clinical clues Muscle biopsy Treatment

Dermatomyositis Child to adult F.M Proximal Skin rash Perimysial and perivascular
inflammation; complement
deposition on blood vessels

Immunomodulation

Polymyositis Adult F.M Proximal Endomysial inflammation Immunomodulation

Immune-mediated necrotizing
myopathy

Adult F.M Proximal Prior statin exposure Necrotic fibers with minimal
inflammation

Immunomodulation
(typically intensive)

Inclusion body myositis Older adult M.F Quadriceps and
finger flexors

Dysphagia Endomysial inflammation with
rimmed vacuoles

None
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atrophy as one would expect in DM and no rimmed
vacuoles as is typically seen in IBM. Immunostaining
in IMNM has revealed variable deposition of the
MAC on capillaries (typically less than seen in DM)
and muscle fibers1–4 as well as variable MHC-1 expres-
sion on non-necrotic fibers.1,3,4 PM and IBM are
associated with diffuse MHC-I expression on muscle
fibers. Despite the relative lack of inflammation,
IMNM is considered to likely be autoimmune in
nature due to the presence of occasional abnormal-
ities on immunostaining, the possible association
with autoantibodies and other clinical diseases
associated with autoimmunity, and response to
immunomodulation.

Treatment in IMNM is immunomodulatory ther-
apy. However, IMNM is a relatively rare and newly
recognized entity, and therefore specific guidelines
for treatment are not well-established. IMNM can be
refractory to a single agent and is inclined toward
relapse (48%–70%).1–3,8 Most authors describe using
prednisone as an initial agent at a dose of 40 to 100 mg
daily. In this case, the patient had been placed on
prednisone 60 mg PO daily for 5 weeks prior to
coming to our clinic with no clinical improvement.
The duration of prednisone is not well-defined in
the literature; however, we typically try at least 3–6
months of high-dose steroids. When the patient’s
strength starts to recover, we taper the prednisone
very slowly and carefully. When the patient is either
very weak or there is no response to high-dose pred-
nisone and continuous decline in strength, we would
add another immunomodulating agent. A secondary
agent is often required, but the particular drug used
varies substantially. Doses are titrated based on clin-
ical response. We usually use methotrexate, 15 to 25
mg weekly, as a second agent, and if there is no
improvement, sometimes add a course of IV immu-
noglobulin 2 g/kg over 2 to 5 days for 3 months,
followed by maintenance treatments every 1 to 2
months as needed.10 In paraneoplastic IMNM,
removal or appropriate treatment of the inciting can-
cer is clearly a priority.
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Figure Muscle biopsy

(A) Hematoxylin & eosin stain demonstrates necrotic cells being invaded by inflammatory cells. Few inflammatory cells are
seen outside these regions of necrotic fibers. (B) Gomori trichrome (GTC) stain demonstrates a degenerating fiber. (C) GTC
stain demonstrates regenerating fibers.
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