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Idiopathic inflammatory myopathies include several
subtypes with varying clinical and pathological
features. Clinical assessment in combination with
selected investigations can help distinguish
between subtypes and differential diagnoses.

diopathic inflammatory myopathies (IIM) are heterogeneous

disorders characterised by muscle weakness and muscle

inflammation. The subtypes include dermatomyositis (DM),

polymyositis (PM), antisynthetase syndrome (ASyS), overlap
myositis (OM), inclusion body myositis (IBM) and immune-
mediated necrotising myopathy (IMNM). PM is now thought
to be a diagnosis of exclusion as more cases are now being
reclassified as IBM or IMNM. ASyS was traditionally classified
as either DM, PM or OM, but has more recently gained recog-
nition as a separate entity.
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The clinical manifestations of IIM are variable; however, the
majority present with progressive muscle weakness with or
without other systemic features (Table 1), and are often found
to have histopathological findings of inflammatory muscle
infiltrates. The variations in clinical manifestations, serological
differences and specific histopathological findings help distin-
guish the IIM phenotypes from one another.

The overall prevalence of IIM appears to be between 8.7 to 25
people per 100,000 population. In general, most subtypes have a
female predominance, with the exception of IBM, which is more
common in men. The prevalence and incidence of IIM subtypes
arevariable, and are influenced by factors such as sex;, age, ethnicity,
geographical location and ultraviolet light exposure."

This article provides an overview of IIM, including its
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pathogenesis, clinical presentation and associations, and a sug-
gested approach to its diagnosis and management.

Classification of IIM
The IIM classification has evolved over the years, with the
identification of myositis-specific autoantibodies, as well as
the recognition of newer disease subtypes. The European Alliance
of Associations for Rheumatology (EULAR) and American
College of Rheumatology (ACR) classification criteria for IIM
were published in 2017 and incorporate 16 weighted variables
- including clinical, laboratory and muscle biopsy features — to
help identify IIM and accurately categorise the subtype of
research participants.

One drawback of the EULAR/ACR criteria, owing to the

KEY POINTS

« Idiopathic inflammatory myopathies (IIM) should be considered
in patients with unexplained weakness, myalgia, rash, dyspnoea
or dysphagia.

« Most patients with IIM present with progressive muscle
weakness, with or without other systemic features.

o Serum creatine kinase testing is a useful screening tool but
the results can be normal in some cases, independent of
muscle weakness or disease severity.

e There is an association between IIM and malignancy,
particularly within the first three years after diagnosis; all
patients with newly diagnosed 1IM should undergo age- and
sex-appropriate malignancy screening.

« The management of patients with IIM requires a holistic
approach, with input from GPs, various specialists and allied
health practitioners.

methodology employed and the relative rarity of certain auto-
antibodies, was the grouping of IMNM and ASyS under the PM
subheading, despite the differences in immunopathogenesis, organ
involvement and response to therapies between each of these
subtypes. Additionally, of all myositis-specific antibodies, only
anti-Jo-1 antibodies were included in the criteria. Although these
criteria are reasonably sensitive and specific for the diagnosis of
IIM and the distinction from its mimics, they are not sufficiently
specific for all currently recognised myositis subtypes or to use
as diagnostic criteria in clinical practice.

Pathogenesis

Like many other autoimmune diseases, the pathogenesis of IIM
is thought to be the result of environmental trigger(s) in genet-
ically susceptible individuals, leading to loss of self-tolerance
(the immune system’s ability to recognise self-produced antigens
as non-threats while appropriately responding to foreign sub-
stances), causing chronic self-directed inflammation.

The major genetic risk factors for autoimmune myopathies relate
to polymorphisms in the human leukocyte antigen (HLA) region
of the major histocompatibility complex. Dysregulated presentations
of self-antigens by HLA molecules may resultin loss of self-tolerance
and development of autoimmune responses.® Key HLA associations
include the 8.1 ancestral haplotype HLA-A1, B8 DRB3*0101 for
DM, PM and IBM; and HLA-DRBI1*11:01 in anti-3-hydroxy-3-
methyl-glutaryl-coenzyme A reductase (HMGCR) IMNM in the
adult European and UK population.”®’

Cigarette smoking and ultraviolet light exposure are recog-
nised environmental triggers. Epidemiological studies have
indicated an increased incidence of DM in regions with greater
ultraviolet light exposure, particularly for patients with DM
with anti-Mi-2 and anti-TTF1-gamma antibodies."’'* A positive
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IDIOPATHIC INFLAMMATORY MYOPATHIES continued I

1. SYSTEMIC COMPLICATIONS OF IDIOPATHIC INFLAMMATORY MYOPATHIES

Skin

¢ Periorbital violaceous rash (heliotrope rash)

¢ Eyelid oedema

* Maculopapular rash over the knuckles and interphalangeal joints (Gottron’s papules -
Figure 1), or over the extensor surfaces of large joints such as the elbows or knees
(Gottron’s sign)

Circumscribed violaceous erythema containing telangiectasia, hypopigmentation,
hyperpigmentation and superficial atrophy (poikiloderma)

* Erythema and poikiloderma in sun-exposed areas of the face, upper chest (V-sign) and
upper back (Shawl sign)

Scalp poikiloderma and scaling

Psoriasiform lesions

¢ Macular, violaceous erythema, often displaying reticulated or livedo array over the lateral
aspects of the hips and upper thighs (Holster sign)

Nailfold changes: ragged cuticles, cuticular hypertrophy, erythema and enlarged
capillaries, and nailfold punctate haemorrhages (Figure 1)

Photosensitivity

Hair loss (non-scarring alopecia)

¢ Dry and cracked skin of hands (‘mechanic’s hands’ in antisynthetase syndrome)
Digital ulcers - punched-out ulcers in anti-MDA5S

¢ Cutaneous calcinosis (particularly in anti-NXP2 and juvenile DM)

¢ Raynaud’s phenomenon

.

.

.

Joints
¢ Arthritis - typically distal symmetrical small joint polyarthritis

Pulmonary

¢ |LD - usually presenting as reduced exercise tolerance, dyspnoea on exertion and cough.

Rapidly progressive ILD can be seen in anti-MDA5 (Figure 2)

¢ Hypoventilation from respiratory muscle involvement - symptoms of early morning
headache and dry mouth, daytime somnolence, unrefreshing sleep

* Aspiration pneumonia

* Pneumonia and other opportunistic infections

Cardiovascular

* Myocarditis, which may result in cardiomyopathy and/or congestive heart failure -
presentation includes fatigue, orthopnoea, exertional dyspnoea, cough, ischaemic chest
pain and peripheral oedema

¢ Arrhythmias and conduction abnormalities

¢ Myocardial infarction and venous thromboembolism - possibly related to inflammatory
state

Gastrointestinal

¢ Dysphagia - mainly oropharyngeal because of involvement of skeletal muscle; although
overlap forms such as scleroderma or mixed connective tissue disease often involve smooth
muscle (distal oesophageal)

¢ Reflux

Vasculitis of the gastrointestinal tract - presenting as abdominal pain, vomiting,

constipation and haematemesis with ischaemic ulceration and perforation

Malnutrition

Constitutional
* Fever

* Malaise

* Weight loss

Abbreviations: IIM = idiopathic inflammatory myopathies; ILD = interstitial lung disease; MDA5 = melanoma
differentiation-associated gene 5; NXP2 = nuclear matrix protein 2.
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Figure 1. Classic cutaneous presentation of
dermatomyositis with Gottron’s papules and
nailfold changes.

association between cigarette smoking
and anti-Jo-1 autoantibody frequency was
reported in European IIM patients with
HLA-DRBI*03."

Infection may also trigger disease.
Suggested mechanisms include loss of self-
tolerance, for example via molecular mimicry
or inflammatory signalling. Observational
data from various centres have revealed
arise in new DM cases coinciding with the
surge in COVID-19 infections.****

Exposure to certain medications can be
associated with the development of myosi-
tis. Statins predominantly potentiate the
development of anti-HMGCR antibody-
associated IMNM, which usually occurs a
few years after statin exposure.'* However,
anti-HMGCR antibody-associated IMNM
canalso occur in statin-naive individuals.
Other implicated drugs include immune
checkpoint inhibitors, anti-TNF agents and
D-penicillamine."”!

Clinical presentation

Apart from those with IBM, patients with
IIM most commonly present with subacute,
progressive symmetrical weakness. Com-
mon symptoms include difficulty raising
the arms above the head, trouble climbing
stairs or standing from sitting on alow chair.
There maybe associated myalgia and muscle
tenderness, although prominent muscle pain
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IDIOPATHIC INFLAMMATORY MYOPATHIES continued I

Figure 2. Chest CT of a 38-year-old woman with
a new diagnosis of anti-MDA5 dermatomyositis
demonstrating severe rapidly progressive

ILD, complicated by pneumothoraces and
subcutaneous emphysema, just four weeks
from initial hospital presentation.

Abbreviations: ILD = interstitial lung disease;
MDAS5 = melanoma differentiation-associated gene 5.

is unusual. Involvement of the pharyngeal
muscles can lead to dysphagia, and respira-
tory muscle involvement can result in noc-
turnal hypoventilation and associated sleep
disruption."” On examination, there is typ-
ically symmetrical proximal weakness.
Neck flexor weakness may be an indication
of bulbar involvement and is important not
to miss. Muscle atrophy may be seen, par-
ticularly in IMNM, even at presentation.
Muscle swelling (oedema) with tenderness
can also be present, particularly in DM.

IBM, in contrast to the other forms of
IIM, typically presents with slowly pro-
gressive asymmetrical muscle weakness,
with prominent involvement of deep
finger flexors and quadriceps muscles.
Dysphagia is frequently present. IBM is
associated with marked morbidity, with
a significant proportion of affected
patients becoming wheelchair dependent
within 10 to 20 years from disease onset.
Unlike other forms of IIM, there is no
extramuscular involvement.

A thorough systemic enquiry must be
performed to detect both muscular and
extramuscular manifestations of IM. Box 1
lists the potential systemic complications
of IIM and the associated symptoms to
screen for, both for diagnosis as well as
monitoring for disease relapse.
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Malignancy and IIM

An important consideration is the associ-
ation between IIM and malignancy. This
association is the highest within three years
of IIM diagnosis, with the highest risk
within the first year.?* A systematic review
and meta-analysis found that, compared
with the general population, patients with
DM and PM had overall relative risks of
malignancy of 4.66 and 1.75, respectively.
The risk remains increased but gradually
falls off over the 10 years after IIM diag-
nosis.” All patients with a new diagnosis
of IIM should undergo age- and sex-
appropriate screening as per local guide-
lines. Depending on risk stratification,
patients with certain clinical risk factors
may require a more in-depth malignancy
screen. One widely recognised and used
guideline is the International Guideline
for Idiopathic Inflammatory Myopathy-
Associated Cancer Screening: An Inter-
national Myositis Assessment and Clinical
Studies Group (IMACS) Initiative.* It
provides recommendations addressing
IIM-associated cancer risk stratification,
cancer screening modalities and screening
frequency.

Risk factors and protective factors

The risk of cancer varies in accordance
with certain clinical, laboratory and
serological features. Of the IIM subtypes,
DM carries the highest risk of malig-
nancy. Identified clinical risk factors are
older age at IIM onset, male sex, cutane-
ous ulceration, presence of dysphagia
and severe or refractory disease. Inter-
estingly, laboratory risk factors include
lower levels of creatine kinase (CK) and
serum lactate dehydrogenase. In terms
of serological risk factors, the highest
association with cancer was found in
patients with anti-TIF1-gamma antibody
positivity, followed by patients with
anti-NXP2 positivity. Antibodies with
moderate risk include anti-SAEI, anti-
HMGCR, anti-Mi-2 and anti-MDA5.”
Protective clinical factors are interstitial
lung disease, Raynaud’s phenomenon
and arthritis.
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Types of cancers associated with IIM
The types of cancer that patients with
IIM may be at higher risk of differ by IIM
subtype and the geographical region.
Cancers associated with DM that have
been reported in studies in Scandinavian
countries have included ovarian, lung,
pancreatic, stomach and colorectal can-
cers, as well as non-Hodgkin lymphoma.*
An analysis of two large cohorts of 400
patients from the USA found that the
most frequently reported malignancies
in patients with DM were breast (24.5%),
hematological (17.0%), colorectal (9.4%)
and prostate (9.4%).”

Investigations

Following a comprehensive history and
examination, the workup for possible IM
consists largely of blood tests, imaging
and muscle biopsy. As part of the initial
workup, clinicians should also consider
investigations to rule out alternative forms
of muscle disease, such as abnormal thy-
roid function or electrolyte disturbances.
Nerve conduction studies and electro-
myography can also be used in some cases
to distinguish an inflammatory myopa-
thy from a noninflammatory myopathy,
and to exclude an underlying neurogenic
or neuromuscular junction disorder. The
Flowchart provides a suggested algorithm
that can be used in the workup of patients
with IIM.

It is worth noting that CK levels vary
across different subtypes of IIM and
can be normal in some forms of amyo-
pathic myositis, or in IBM, independent
of muscle weakness or disease severity.
In a Japanese cohort of IIM patients
with anti-MDAS positivity, only 20%
were found to have elevation of CK.**
However, when CK levels are signifi-
cantly elevated, they serve as useful
markers for the monitoring of treatment
response and relapse. Along with CK
levels, aspartate aminotransferase and
alanine aminotransferase levels are also
elevated, which can sometimes be erro-
neously interpreted as indicating liver
disease.



SUGGESTED APPROACH TO THE EVALUATION FOR IIM

Patient presents with symptoms suggestive of myopathy

\

Take a detailed history, perform a clinical examination
(Table 1) and arrange initial investigations, including:

¢ Blood tests - Myositis autoantibody

- FBC panel

- EUCs, LFTs and levels of - Anti-HMGCR antibody
CK, LDH, Mg, Ca, Po levels

- ESR, CRP levels - C3,C4 levels

- Iron studies - TFTs

- ANA, ENA, anti-dsDNA, - Vitamin D level
ANCA levels « Urine MCS

Does the patient have any of the following?*

¢ Positive family history for myopathy
symptoms

¢ Asymmetric and distal weakness’

* Muscle hypertrophy

* Early muscle atrophy

\J

Yes

Cramping or fasciculation

CK level >100 times the upper limit of normal
Medication history of myotoxic drug use
Rhabdomyolysis, especially if recurrent

Lack of non-muscle symptoms’

]

No

\/

Clinical suspicion of [IM
|

\J

Evaluate for evidence and extent of

Y

Have a high index of suspicion for an Evaluate for evidence and extent of extra-muscular

alternative diagnosis, including:* muscle involvement: involvement:
¢ Rhabdomyolysis ¢ MRI of clinically affected muscles ¢ Lung involvement
¢ Hereditary disorders - Patchy or diffuse oedema signal - Chest HRCT

- muscular and myotonic dystrophies
- congenital myopathies

- metabolic myopathies

Toxic and drug-induced myopathies
(paralytic agents, steroids,
amiodarone, colchicine, chloroquine,
zidovudine, statin myotoxicity)

pattern (high T2WI and STIR signal)
in affected muscles
e PET
¢ Ultrasound
* EMG of clinically affected muscles
- Increased insertional activity,
spontaneous fibrillations and

- PFTs (including maximal inspiratory and
expiratory pressures, erect and supine
forced vital capacity and nasal pressures if
suspecting muscle involvement)

- Polysomnographic sleep study (if suspecting
nocturnal hypoventilation)

¢ Cardiac involvement

¢ Infectious myopathies high-frequency discharges - ECG
* Myopathies associated with systemic - Early recruiting small polyphasic, - TTE
iliness (critical illness myopathy) short duration motor unit potentials - Cardiac MRI

* Gastrointestinal involvement
- Barium swallow

Endocrine myopathies (hypo- or
hyperthyroidism, Cushing’s disease,

\/

.

acromegaly, hyperparathyroidism,
diabetes)

Metabolic myopathies (electrolyte,
vitamin and metabolic disturbances)
Neuropathies

Motor neuron disorders

Identify best target and arrange
muscle biopsy

Histopathological features in keeping

- Video fluoroscopy

Consider malignancy screen:

Gastrointestinal endoscopy

) ’ ) with one of the IIM subtypes * PET
* Neuromuscular junction disorders « CT of the neck, thorax, abdomen and
(myasthenia gravis, Lambert-Eaton V pelvis

syndrome)

Diagnosis and characterisation of [IM
based collectively on clinical findings,
investigations and diagnostic
histopathology of muscle biopsy

—

Assessment of tumour markers
Serum protein electrophoresis
Gynaecological (e.g. cervical, ovarian)
and breast screening

Abbreviations: ANA = antinuclear antibodies; ANCA = antineutrophil cytoplasmic antibodies; Ca = calcium; CK = creatine kinase; CRP = C-reactive protein; dsDNA = double-stranded
deoxyribonucleic acid antibodies; EMG = electromyography; ENA = extractable nuclear antigen; ESR = erythrocyte sedimentation rate; EUCs = electrolyte, urea and creatinine levels;
FBC = full blood count; HMGCR = 3-hydroxy-3-methylglutaryl CoA reductase; HRCT = high-resolution CT; IIM = idiopathic inflammatory myopathies; ILD = interstitial lung disease;

LDH = lactate dehydrogenase; LFTs = liver function tests; MCS = microscopy, culture and sensitivity; Mg = magnesium; Po = phosphate; PET = positron emission tomography; STIR = short
tau inversion recovery; TFTs = thyroid function tests; TTE = transthoracic echocardiogram; T2WI = T2-weighted image.

* Adapted from Chinoy H, Lilleker JB. Pitfalls in the diagnosis of myositis. Best Pract Res Clin Rheumatol 2020; 34: 101486.%°
TSporadic inclusion body myositis typically presents with asymmetrical muscle weakness, with prominent involvement of deep finger flexors and quadriceps muscles; dysphagia is
frequently present and, unlike other forms of IIM, there is no extramuscular involvement.
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IDIOPATHIC INFLAMMATORY MYOPATHIES continued I

TABLE 1. CLINICAL CHARACTERISTICS ACCORDING TO IIM SUBTYPE2°-23

predominance

Clinical Dermatomyositis Overlap myositis Immune-mediated Anti-synthetase Inclusion body
characteristics necrotising myopathy syndrome myositis
Peak age of 40-50 years (but can 40-50 years 50-60 years if statin- 40-60 years 60 years (range
incidence affect any age, including associated or 45-80 years)
juvenile) 35-50 years if statin-

naive (can also affect

juvenile patients)
Female or Female Female Female Female Male
male

Clinical e Subacute onset
featuresand | o gymmetrical proximal
systemic muscle weakness

associations

Rash (Shawl sign, V
sign, Gottron’s sign,
heliotrope rash,
Holter’s sign)
CADM: anti-MDAb,
anti-SAE1

e Severe cutaneous

features: anti-TIF1,
anti-SAE

anti-NXP2

* Strong cancer
association: anti-TIF1,
anti-NXP2

Rapidly progressive
ILD: anti-MDA5

High risk of calcinosis:

Subacute onset

Symmetrical
proximal muscle
weakness

More extra muscular

manifestations

- arthritis

- skin changes

- puffy fingers
(sclerodactyly)

- sicca symptoms

- Raynaud's
phenomenon

- oesophageal
dysmotility

- dysphagia

- ILD

* Associations:

- mixed CTD

- systemic sclerosis

- SLE

- RA

- Sjogren’s
syndrome

Mostly subacute

onset

- occasionally can
have a more
insidious onset

- a more rapid onset
and severe
disease is
associated with
anti-SRP positivity

* Symmetrical

proximal muscle
weakness

Prominent muscle
atrophy

¢ Subacute onset

* Symmetrical
proximal muscle
weakness

¢ ‘Mechanic’s hands’

¢ Raynaud’s
phenomenon

e ILD

¢ Arthritis

* Fever

* Insidious onset

¢ Distinct pattern
of weakness:
long finger flexors
and knee
extensors, often
asymmetrical

Dysphagia (in up
to 70%)

Abbreviations: CADM = clinically amyopathic dermatomyositis; CD = cluster of differentiation; CK = creatine kinase; CN1A = cytosolic 5-nucleotidase 1A; CTD = connective tissue
disease; F = female; HMGCR = 3-hydroxy-3-methylglutaryl CoA reductase; IIM = idiopathic inflammatory myopathies; ILD = interstitial lung disease; M = male; MAC = membrane attack
complex; MDA5 = melanoma differentiation-associated gene 5; MHC = major histocompatibility complex; NXP2 = nuclear matrix protein 2; PMSCL = polymyositis scleroderma;

RNP = ribonucleoprotein; SSA = Sjégren’s-syndrome-related antigen A; SSB = Sjégren’s-syndrome-related antigen B; SLE = systemic lupus erythematosus; SAE = small ubiquitin-like
modifier activating enzyme; SRP = signal recognition particle; TIF1 = transcriptional intermediary factor 1.

Figure 3. Prominent oedema in proximal thigh muscles, as demonstrated by high STIR signal on MR, in a 24-year-old man with anti-MI-2-positive

dermatomyositis.

Abbreviation: STIR = short tau inversion recovery.
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TABLE 1. CLINICAL CHARACTERISTICS ACCORDING TO IIM SUBTYPE2°%® continued

upper limit of normal

and can be elevated
without detectable

times the upper limit of

the upper limit of
normal

Clinical Dermatomyositis Overlap myositis Immune-mediated Anti-synthetase Inclusion body

characteristics necrotising myopathy syndrome myositis

CK levels Can be normal but Generally >5 times the | Usually markedly Often elevated, Normal or
generally >10 times the | upper limit of normal elevated (up to 25 generally >10 times moderately

elevated; although

normal); elevation may

usually <15 times

weakness precede the the upper limit of
development of normal
weakness
Autoantibody | Myositis-specific Myositis-associated ¢ Anti-SRP Anti-aminoacyl-tRNA Anti-cN1A

Perifascicular atrophy

* Reduced capillary
density

e MHC-1 expression on
perifascicular fibres

levels antibodies, including: antibodies are often o Anti-HMGCR - synthetase
o Anti-MDA5S present, including: statin-induced or autoantibodies
. AntiTiFL * AnthRNP statin-naive ;1’1?‘;311232:“"&7
o Anti-Mi-2 ¢ Anti-SSA/Ro ¢ Seronegative anti-EJ, anti-KS,
* Anti-SAE * Anti-SSB/La anti-Ha, anti-YRS,
« Anti-NXP2 o Anti-PMSCL anti-Zo); may occur
with or without
anti-Ro 52
Muscle ¢ MAC deposition in the | ¢ Perivascular, * Muscle cell necrosis ¢ Perifascicular ¢ Endomysial
biopsy microvasculature perimysial and muscle cell necrosis inflammatory
findings « Bcells and CD4- inflammation regeneration « Increased infiltrate
positive T cells in the * Scattered (often widespread) expression of  Sarcoplasmic
perimysial and endomysial CD8 T cell | « Multifocal MHC-1 in the rimmed vacuoles,
perivascular areas infiltrate upregulation of cytoplasm and amyloid deposits

class | MHC and
deposition of MAC on
the sarcolemma of
non-necrotic muscle
fibres

¢ Minimal or no
inflammatory cell
infiltrate

Abbreviations: CADM = clinically amyopathic dermatomyositis; CD = cluster of differentiation; CK = creatine kinase; CN1A = cytosolic 5-nucleotidase 1A; CTD = connective tissue
disease; F = female; HMGCR = 3-hydroxy-3-methylglutaryl CoA reductase; IIM = idiopathic inflammatory myopathies; ILD = interstitial lung disease; M = male; MAC = membrane attack
complex; MDA5 = melanoma differentiation-associated gene 5; MHC = major histocompatibility complex; NXP2 = nuclear matrix protein 2; PMSCL = polymyositis scleroderma;

RNP = ribonucleoprotein; SSA = Sjogren’s-syndrome-related antigen A; SSB = Sjogren’s-syndrome-related antigen B; SLE = systemic lupus erythematosus; SAE = small ubiquitin-like
modifier activating enzyme; SRP = signal recognition particle; TIF1 = transcriptional intermediary factor 1.

and 15-18nm
tubufilament
inclusion bodies

sarcolemma fibres,
predominantly in
the perifascicular

region in the sarcoplasm
* Myofibre HLA-DR fonuclei
expression * Ragged red fibres

COX-negative
fibres

More specific blood tests consist of
immunological testing - looking for the
presence of myositis-associated and
myositis-specific antibodies. The recog-
nition of these autoantibodies has helped
with the characterisation of myositis as
distinct subtypes, as highlighted in
Table 1. They have important diagnostic
and prognostic value because of their
distinct disease manifestations and
associations. The choice and intensity
of treatment, and modalities for malig-
nancy screening, are increasingly informed
by the identification of myositis-specific
antibodies.

In terms of muscle imaging, MRI is an
important imaging modality that can be
used to evaluate the extent and pattern of
muscle involvement, identify an appropri-
ate site for muscle biopsy and monitor
response to treatment (Figure 3). The
pattern of muscle involvement may help
differentiate between the IIM subtypes.
For example, pelvic and adductor muscles
are commonly involved in IMNM but are
relatively spared in DM and PM patients.**
Conversely, muscle inflammation in IBM
is frequently found in the anterior muscles
of the thigh (quadriceps) and forearm
(flexor digitorum profundus), and the

MedicineToday
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distal part of thigh muscles, with relative
sparing of the rectus femoris muscles.*®
Positron emission tomography-
computed tomography (PET-CT) is an
increasingly used imaging modality in the
workup of IIM (Figure 4). It has proven to
be usefulin the screening for occult cancers
in patients with IIM at a higher risk of
underlying malignancies, such as those with
DM with anti-TTF1-gamma antibodies.
PET-CT imaging can evaluate the extent
and activity of muscle inflammation,
although its sensitivity is poorer than MRI.
Lastly, it can help detect other organ involve-
ment in ITM, such as lung uptake in ILD.*
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IDIOPATHIC INFLAMMATORY MYOPATHIES continued

Figure 4. PET performed as part of malignancy screening in a 58-year-old woman with a new
diagnosis of dermatomyositis. Demonstration of intensely FDG-avid mass lesion in the tail of
pancreas is highly suspicious for primary pancreatic malignancy.

Abbreviations: FDG = fludeoxyglucose; PET = positron emission tomography.

Specialist referral

Once a diagnosis of myositis is suspected,
prompt referral to a specialist with exper-
tise and experience in managing myositis
should be done as soon as possible, so as
not to delay the diagnosis and commence-
ment of treatment. A delay in treatment
might result in irreversible damage to
muscles and other organs such as the
lungs, as in the case of rapidly progressive
ILD.

It is helpful for GPs to perform initial
blood tests to help rule out differential
diagnoses and narrow down the diagnosis,
and to consider other basic investigations
to evaluate for the evidence of extra-
muscular involvement. Referral, however,
should not be delayed while awaiting test
results. Timely diagnosis and early spe-
cialist referral are crucial - all patients with
new-onset or active myositis are considered
category 1 (appointment within 30 calen-
dar days). If patients are systemically
unwell with potential complications of
either the disease or therapy, requiring

18 MedicineToday

emergent review, they should be referred
to the emergency department (via ambu-
lance if necessary) or as per local emer-
gency care protocols. Red flags that should
prompt consideration for a referral to the
emergency department include:
o rapidly progressive disease (over days
to weeks)
o severe weakness (including
dysphagia)
« respiratory failure (in the setting
of respiratory muscle weakness
or ILD)
o heart failure
o severe cutaneous lesions.

A list of helpful details to include in a
referral to a rheumatology service for a
patient with suspected IIM is demon-
strated in Table 2 (adapted from the
Department of Health Myositis Referral
Access Criteria). Box 2 lists some websites
that contain relevant information about
the referral process for patients with sus-
pected myositis in different states and
territories.
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Management

The focus of management in patients with
IIM is on restoring muscle strength,
preserving functionality and quality of
life, and preventing other organ damage.
This usually requires a multidisciplinary
approach, including primary care with
input from allied health and various spe-
cialties, depending on the disease manifes-
tations and systemic involvement. Care
should be holistic, addressing not just the
physical and psychological aspects of
disease, but also its social implications.

Patients should be primarily under the
care of a specialist with expertise and expe-
rience in managing myositis, with periodic
reviews for as long as their disease is active.
GPs also have an important role to play in
the care of patients with IIM, including
working closely with specialists to support
medication adherence, as well as appropri-
ate monitoring for medication side effects.
Recognising disease relapse is critical, and,
as primary care physicians are often the
first point of contact for patients, they play
akey rolein flagging patients with potential
disease flares to their specialists. Other
important roles include ongoing manage-
ment of key comorbidities such as cardio-
vascular risk factors, bone health, mood
and sleep disturbances, and screening for
malignancy (if not already conducted).
Monitoring for infection and ensuring vac-
cinations are up to date are also important
given the risks associated with immuno-
suppressive treatments.

The mainstay of treatment for most IIM
(apart from IBM) is immunosuppression
combined with a personalised exercise pro-
gram. Immunosuppressant choice, primar-
ily dictated by the treating specialist, is based
on the disease severity and rate of progres-
sion, and individualised, based on a patient’s
comorbidities and access to treatment.

Glucocorticoids

Corticosteroids are the first-line treatment
for most patients with IIM. Prednisolone
is usually initiated at a dose of 1 mg/kg,
then slowly tapered to the lowest possible
dose to keep the disease controlled. In



Referral information

TABLE 2. REFERRAL ACCESS CRITERIA

Details

Reason for request

To establish a diagnosis

For treatment or intervention

For advice and management

For specialist to take over management

Second opinion about the diagnosis

For a specified investigation that is unable to be arranged by the
GP or that the patients cannot afford or access

Reassurance for the patient and their family

Other reasons (e.g. rapidly accelerating disease progression,
clinical judgement indicates that a referral for specialist review
is necessary)

Essential referral
information

Relevant history, including onset and time of muscle symptoms,
presence of weakness or pain

Examination findings, including weakness, swollen joints or skin
changes

Details of treatments offered, including glucocorticoids (initial
dose, tapering dose and current dose) and DMARDs (if available)
Results of investigations, including FBC, EUCs, LFTs, ESR and
CRP levels, CK level and TFTs

Additional referral
information, if
available

Muscle or skin biopsy histology (if available)
Extent of skin, joint, respiratory or other symptoms
History of drug use, including statin use

ANA level, ENA level, myositis autoantibody panel, anti-HMGCR
antibody level, dsDNA level, C3 and C4 levels

Results of any previously performed MRI and EMG (if available)

Prior rheumatology correspondence (if relevant)

Abbreviations: ANA = antinuclear antibodies; CK = creatinine kinase; CRP = C-reactive protein; dsDNA = double-stranded
deoxyribonucleic acid antibodies; EMG = electromyography; ENA = extractable nuclear antigen; ESR = erythrocyte
sedimentation rate; EUCs = electrolyte, urea and creatinine levels; FBC = full blood count; HMGCR = 3-hydroxy-3-methylglutaryl

CoA reductase; LFTs = liver function tests; TFTs = thyroid function tests.

severe cases, or where there is significant
end-organ damage, intravenous methyl-
prednisolone induction therapy may be
required and is usually administered at
doses of 500 to 1000 mg daily for three
days. The duration and dosing of ongoing
oral steroid therapy is highly individual-
ised. In most cases, additional steroid-
sparing therapies are initiated very early
in the disease course or at the same time
as initiation of steroids to reduce overall
steroid requirements. Given the well-
established side effects of prolonged steroid
use, it is vital that patients undergo regular
monitoring of their blood pressure, blood
sugar levels, bone health and mental health
(screening for mood disturbances), with

the assistance of the patient’s primary care
team.

Nonbiologic DMARDs

The usual choices for a second-line agent
are methotrexate, azathioprine, and myco-
phenolate mofetil. There are no head-
to-head trials comparing these drugs,
although all have shown efficacy in the
treatment of IIM. Treatment choice is
clinician-dependent and based on patient
characteristics.

Methotrexate is an antifolate that inhib-
itslymphocyte proliferation. Typical doses
used are between 10 and 20mg weekly,
with the addition of folic acid to reduce
some of the side effects.
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2. ONLINE RESOURCES RELATING TO
THE REFERRAL PROCESS OF
PATIENTS WITH MYOPATHY IN
DIFFERENT STATES AND TERRITORIES

Queensland

Metro North Health - https://metronorth.
health.gld.gov.au/specialist_service/
refer-your-patient/rheumatology/myositis

Western Australia

Government of Western Australia
Department of Health - https://www.
health.wa.gov.au/Articles/N_R/Referral-
Access-Criteria/Rheumatology-Adult-
Referral-Access-Criteria/Myositis-
Referral-Access-Criteria

South Australia

Government of South Australia SA

Health - https://www.sahealth.sa.gov.
au/wps/wcm/connect/public+content/
sa+health+internet/services/outpatients/
cpc/specialities/rheumatology/
myositis+adult+cpc

Other states and territories
Not available at the time of this review.

Azathioprine is a purine antimetabolite
that interferes with T and B cell prolifera-
tion. The initial dose is 25 to 50mg daily,
with increments of 25 mg per week to target
dose of 2 to 3mg/kg of the patient’s ideal
body weight.

Mycophenolate is another anti-
metabolite that blocks the proliferation of
Tand Blymphocytes by inhibiting guano-
sine synthesis. Typical starting doses are
500mg daily or twice daily and increased
by 500 mg weekly to a target dose of 1000
to 1500 mg twice daily.

Another class of medications is the
calcineurin inhibitors: cyclosporin and
tacrolimus. They work by impairing the
transcription of interleukin-2 and other
cytokines in T lymphocytes, and hence
interfere with T cell activation, prolifera-
tion, and differentiation. Combination
therapy with another DMARD may be
required for patients with severe or refrac-
tory disease.

Cyclophosphamide is a nitrogen
mustard-alkylating agent that blocks both
T and B cell proliferation. It is used infre-
quently in IIM and usually reserved for
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IDIOPATHIC INFLAMMATORY MYOPATHIES continued I

cases where multiple other lines of therapy
have failed or in patients with highly
aggressive and organ-threatening disease
manifestations. It can be given as a weekly
intravenous infusion of 0.6 to 1 g/m? for up
to six to 12 months.

Intravenous immunoglobulin
Intravenous immunoglobulin (IVIG) has
considerable value in the treatment of
patients with IIM, particularly in cases
where immunosuppressants are contra-
indicated, such as in the setting of fulminant
infections or pregnancy. A trial conducted
in the Netherlands demonstrated that IVIG
monotherapy used as first-line treatment in
patients with IIM led to at least moderate
improvement in nearly half of patients, with
a fast clinical response in the majority of
responders.” IVIG hasa compleximmuno-
modulatory mechanism of action, including
reduction of complement activation and
membrane attack complex deposition in
muscle fibres and muscle capillaries; reduced
and altered profile of cytokines and adhesion
molecules; reduced T cell activation and
migration.”® It is usually administered at
doses of 1 g/kg monthly (maintenance dose),
but the dose or interval between infusions
canbe altered based on disease severity and
treatment responsiveness.

Biologic DMARDS
Rituximab isa monoclonal humanised chi-
meric antibody to CD20 that acts through
the depletion of B cells in the circulation. It
is usually given as two doses of 1000 mg,
two weeks apart. This course can be repeated
in six to 12 months, often guided by recon-
stitution of B cells. Several small, open-label
studies have reported benefit in patients
with severe and refractory IIM.*#!
Tocilizumab, an antagonist of the
interleukin-6 receptor, showed efficacy in
an open-label pilot study involving patients
with refractory IIM.* However, in a multi-
centre, randomised, double-blinded,
placebo-controlled trial in adult patients
with refractory DM and PM, it unfortunately
did not meet the primary or secondary
efficacy outcomes.**
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Abatacept isa cytotoxic T lymphocyte-
associated protein 4 (CTLA-4) analogue
that inhibits costimulatory signalling
between antigen-presenting cells and
T cells. Case reports and small open-label
studies have reported benefit in patients
with DM and IMNM. There is an ongoing
trial to evaluate the efficacy and safety of
abatacept in combination with standard
therapy, compared with standard therapy
alone in improving disease activity in
adults with active IIM (ClinicalTrials.gov
Identifier NCT02971683).

Janus kinase (JAK) inhibitors suppress
JAK, which are cytoplasmic protein tyrosine
kinases that mediate key nuclear signal
transduction and downstream activation
of inflammatory pathways. JAK inhibitors
that have been studied in patients with
IIM include tofacitinib, ruxolitinib and
baricitinib. There have been several case
series showing the effectiveness of JAK
inhibitors in severe DM, including anti-
MDAS5 myositis and severe refractory
calcinosis.* Currently, a phase 2a trial
with baricitinib (JAK 1/2 inhibitor) is
ongoing (ClinicalTrials.gov Identifier:
NCT04208464).

Emerging therapies

There are currently multiple trials ongoing
for several agents including lenabasum
(a cannabinoid receptor type-2 agonist),
sifalimumab (anti-interferon-a monoclonal
antibody), ustekinumab (interleukin-12/
interleukin-23 inhibitor), efgargitimod
(neonatal FcFn inhibitor), ravulizumab
and PF-06823859 (selective, humanised
immunoglobulin 1-neutralising monoclo-
nal antibody directed against human
interferon-).

Management of IBM

The focus of management in IBM is largely
nonpharmacological, as there are no effec-
tive treatments currently available. Unlike
the other subtypes of myositis, IBM is
typically refractory to standard immuno-
suppressive therapy.”” Some studies have
found some short-term improvement in
dysphagia with IVIG therapy, and
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therefore IVIG may be trialled for dyspha-
gia.* There have been some recent studies
looking at the use of arimoclomol and
bimagrumab, although they did not meet
their primary endpoints. There are trials
of ahumanised anti-KLRG1 antibody and
sirolimus ongoing at the time of writing.

Conclusion

The IIM are heterogeneous disorders
that affect muscle, often along with extra-
muscular manifestations, which result in
significant disability and impact on patients’
quality of life. The diagnosis is based on
features from clinical assessment, serolog-
ical testing and imaging, with or without
muscle biopsy, and often requires the exper-
tise from several specialities, including
rheumatology, immunology, neurology,
dermatology and respiratory medicine.
Early diagnosis and effective therapy remain
key for optimal prognosis. MT
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