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Abstract

Despite its misleading adjective, the most commonly used diagnostic criteria of idiopathic inflam-
matory myopathies (IIM) are applicable only after all other non-autoimmune muscle diseases have
been excluded. It makes differential diagnosis the first step when approaching a patient with muscle
weakness. This article is designed to list the most common conditions from which to differentiate
in rheumatological care. In fact, many patients with the diseases described here have been initially
misdiagnosed with IIM. For the purpose of this article, only the most commonly found and important
conditions according to the authors are listed with the essence of information; other autoimmune
muscle diseases, such as sarcoidosis and eosinophilic myositis, are not portrayed. The attached bib-
liography may serve as a source, when further exploration of a specific subject is needed.
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Introduction

Idiopathic inflammatory myopathies (IIM) are rare
conditions with incidence ranging from 5.5 to 7.7 cases
per million in developed countries. The list comprises
polymyositis, dermatomyositis (including juvenile, amyo-
pathic, and sine-dermatitis form), inclusion body myo-
sitis, immune-mediated necrotising myopathy (IMNM),
and focal autoimmune myositis. In all of these conditions,
due to abnormal reaction of the immune system, striat-
ed muscles become gradually inflamed with various in-
tensities and irregular patterns. This reduces the number
of rhabdomyocytes responding to each signal given by
motor units to contract and consequently produces vast,
rather symmetric muscle weakness of abrupt or subacute
onset. Muscle weakness, however, is not synonymous
with fatigue, although the latter occurs as a frequent
accompanying sign of many autoimmune diseases, thus
the physical examination should be targeted at differen-
tiating these two. Fatigability of the muscles is not a core
feature of inflammatory myopathies, either.

The essence of treatment for each type of IIM is im-
munosuppression, often with the use of glucocorticoste-
roids. Because this therapy itself is the cause of morbidity,
it must be administered carefully. Knowing that delaying
the treatment may cause irreversible damage, many doc-
tors decide not to wait until all possible grounds of myop-
athy are excluded. However, as described below, in some
cases administration of glucocorticosteroids may result in
serious aggravation of symptomes.

Toxic myopathies

Many substances may be harmful to striated muscle
fibres [1], among which the flagship examples are 3-hy-
droxy-3-methylglutaryl-coenzyme A reductase (HMGCR)
inhibitors — statins. Usage of these drugs is more and
more common in developed countries, and their effica-
cy in reducing mortality and disability from cardiovas-
cular and cerebrovascular diseases is unquestionable;
however, 5-20% of patients complain of musculoskel-
etal symptoms that cause withdrawal of the therapy;
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0.4-0.9 per 10,000 person-years experience rhabdomy-
olysis [2], which can be fatal, if untreated.

The possible pathomechanism might be associated
with overexpression of MHC-I in the rhabdomyocytes
[3] and up-regulation of HMGCR [4]. Patients usually
complain of proximal muscle weakness of the lower ex-
tremities and less commonly myalgia, which begins two
weeks to four years after the initiation of the drug. Lipo-
philic statins, such as atorvastatin and simvastatin, are
more likely to cause the myopathy than are hydrophilic
agents. Laboratory tests may show significant eleva-
tion of creatine kinase (CK), proportional to the muscle
damage, and myoglobinuria and renal damage can also
occur. Electromyography shows typical myopathic units,
and the histopathological picture presents with muscle
fibre necrosis with prominent phagocytosis and small
basophilic regenerating fibres; infiltration of inflamma-
tory cells is scarce — in some instances only perivascular
inflammation is present [5].

In most cases it is sufficient just to reduce the dose of
the drug or switch to another substance; CK elevation usu-
ally normalises after 2-3 months but can persist for as long
as 14 months. What is remarkable is that some patients
develop anti-HMG-CoA antibodies and a chronic condition
known as statin-induced immune-mediated necrotising
myopathy (IMNM, formerly: necrotising autoimmune my-
opathy) [6], which requires immunosuppressive treatment,
so follow-up in these patients is necessary [7]. The risk fac-
tors of statin-induced myopathy are presented in Table I.

Other drugs can also cause myopathy of varying se-
verity, as presented in Table Il. What is typical for this

Table I. Risk factors of statin-induced myopathy [1, 2]

Risk factors of statin-induced myopathy

1. Concomitant medications that interact with CYP3A4
and increase serum statin concentration
(e.g. antibiotics, antifungals, calcium channel blockers,
antiretrovirals, antidepressants)

2. Single nucleotide polymorphism (SNP) rs4363657 in the
SLCOI1BI gene on chromosome 12. Patients homozy-
gous for this SNP have above 15% of risk of developing
myopathy within the first year of therapy

Female gender

Alcoholism

Hypothyroidism

. Renal dysfunction

Liver dysfunction

Low BMI

©lo | N|o | v|sw

. Prior personal history of statin intolerance

10. Family history of statin intolerance
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group is that the symptoms and CK levels usually nor-
malise days-weeks after cessation of the drug.

Toxic myopathies include many that are caused by
chronic alcohol abuse. Ethanol usually causes peripher-
al and central neuropathy, but it can also lead to acute
necrotising or hypokalaemic myopathy, chronic alcoholic
myopathy, asymptomatic alcoholic myopathy, and alco-
holic cardiomyopathy. Acute necrotising myopathy oc-
curs after intensive exposure to the substance, presents
with muscle weakness, cramping, myalgia, and elevated
CK levels, and can lead to acute renal failure. It presents
with irritable myopathy on EMG, and muscle biopsy re-
veals widespread fibre necrosis. The condition resolves
within weeks of abstinence. Acute hypokalaemic myo-
pathy with potassium levels < 2 mmol/|, elevated CK lev-
els, and vacuolisation of muscle fibres in muscle biopsy
is treated with careful potassium supplementation [8].

Endocrinological causes of myopathy

Steroid myopathy (caused by pituitary or adrenal
gland hypersecretion, or iatrogenic) has to be considered
in differential diagnosis at the beginning but also in the
course of treatment as part of the spectrum of the pa-
tient’s symptoms. This condition concerns about 50-80%
of patients with endogenous Cushing syndrome. Among
patients treated with high-dose steroids the incidence is
difficult to measure. Exposure to equivalents of 30 mg of
prednisone per day causes proximal muscle weakness
and atrophy especially of the lower extremities [9].

Myopathy usually begins after weeks of thera-
py but can appear even after a single dose. As well as
the chronic condition related to endogenic or exogenic
glucocorticoid excess, there is also a risk of developing
acute myopathy with rhabdomyolysis, which may occur
after 5-7 days after the onset of treatment with high-
dose glucocorticosteroids [10].

The most frequent symptom is reduction of mus-
cle strength of the pelvic girdle and knee joint muscles,
which results in declared difficulty climbing stairs and
arising from low chairs. Women are more often affect-
ed than men, fluorinated synthetic glucocorticosteroids
(dexamethasone, betamethasone, triamcinolone) are
more likely to cause the condition than non-fluorinated
agents, and an alternate-day regimen reduces the risk of
myopathy [11]. Upper extremities are less affected. Dis-
tal, bulbar, neck muscles, and muscle stretch reflexes are
normal, and myalgia is not present. CK levels are nor-
mal, EMG shows only subtle myopathic changes with no
fibrillation potentials, and muscle biopsy reveals atrophy
of mainly fast twitch type 2 fibres [12].

Muscle symptoms may be the predominant or the
only clinical manifestation of hypothyroidism, and they
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Table Il. ATC division of myopathy-causing substances [1, 7-9]

A 02 — Drugs for acid related disorders

omeprazole, cimetidine

C 01— Cardiac therapy

amiodarone, procainamide

C 07 — Beta blocking agents

labetalol

C 10 - Lipid modifying agents

statins: simvastatin > lovastatin > atorvastatin > rosuvastatin > pravastatin >
fluvastatin
other: gemfibrozil, niacin, ezetimibe, colevesam, fenofibrate

D 07 — Corticosteroids, dermatological
preparations

group: glucocorticosteroids (dexamethasone > betamethasone > triamcinolone)

D 10 — Anti-acne preparations

isoretinion

G 04 — Urologicals

finasteride

J 05 — Antivirals for systemic use

zidovudine, lamivudine

L 01— Antineoplastic agents

vincristine, imatinib, gemcitabine, ipilimumab

L 03 = Immunostimulants

interferon

L 04 — Immunosuppressants

cyclosporine, tacrolimus, group: tumour necrosis-factors

matic products

M 01 - Anti-inflammatory and antirheu-

D-penicillamine

M 04 — Antigout preparations

colchicine

N 01 — Anaesthetics

propofol, cocaine

N 02 — Analgesics

pethidine, pentazocine, pritramide

N 03 — Antiepileptics

lamotrigine, phenytoin

N 06 — Psychoanaleptics

L-tryptophan (eosinophilia myalgia, toxic oil syndrome syndrome), amphetamine

N 07 — Other nervous system drugs

heroin

P 01— Antiprotozoals

hydroxychloroquine, chloroquine

Toxicology

South American rattlesnake (Crotalus durissus), inhalative toluene
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can precede biochemical hypothyroidism or occur si-
multaneously [13]. Elevation of CK and/or LDH levels
in serum that accompanies hypercholesterolaemia, hy-
ponatraemia, hyperprolactinaemia, or anaemia should
implicate the test for TSH. In this condition, well-known
symptoms of thyroid hormone deficiency: somnolence,
cold intolerance, depressed mood, are accompanied
by exercise intolerance, myalgia, cramps, stiffness,
myoedema, especially of the calves, and carpal and tar-
sal tunnel syndromes. EMG shows primary myopathic
changes, but only in half of the patients [14].

Muscle biopsy shows fibre size variation, type | fibre
predominance, type 2 atrophy, internal nuclei, sporadic
necrosis and regeneration [15], and disrupted mitochon-
dria and glycogen accumulation [16], both beneath sar-
colemmal membrane and between myofibrils; in a way,
hypothyroidism induces metabolic myopathy. Accumula-
tion of glycogen deposits disappear and CK values nor-
malise within weeks of L-T4 therapy.

Excess of thyroid gland hormones can also be a cause
of thyrotoxic myopathy. Muscle weakness is a com-
plaint of up to 67% of patients with hyperthyroidism.
This condition presents with proximal muscle weak-

ness and heat intolerance. The shoulder girdle is most
frequently affected, and in rare instances it presents
with winging of the scapula. It more commonly affects
elderly patients, more frequently men than women. My-
algia is not observed. Some patients develop reversible
facial, bulbar, oesophagopharyngeal, and diaphragmatic
muscle weakness producing various symptoms such as
dysphagia and dyspnoea. Deep tendon reflexes may be
normal or hyperactive, although the relaxation phase
is often shortened. The severity is not associated with
biochemical parameters, but with the duration of hyper-
thyroidism [17].

Creatine kinase levels are normal, EMG may show
subtle non-specific changes, muscle biopsy reveals type 1
and 2 muscle atrophy, fatty infiltration, muscle fibre
necrosis, and lymphocytic infiltration [18]. Usually the
condition resolves 3—6 months after restoring euthyreo-
sis; some patients report subjective improvement after
treatment with a B-adrenergic blocker.

Diabetic myonecrosis, or diabetic muscle infarction,
occurs in patients with long-lasting and poorly-con-
trolled diabetes mellitus. It affects lower limbs in a fo-
cal manner, which makes it similar to focal myositis and
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may resemble relapse of myositis in patients chronically
treated with glucocorticosteroids.

Only about 200 cases [19] were reported since it was
first described in 1965. It presents as unilateral sud-
den pain and swelling of a muscle, usually of the thigh.
CK levels are normal. Deep vein thrombosis should be
excluded first by ultrasound. The key to the correct di-
agnosis, however, is MRI, which shows hyperintense
signal on T2-weighted images and an isointense to hy-
pointense signal on T1-weighted images from the affect-
ed muscle as well as perifascial, perimuscular, and sub-
cutaneous oedema. Muscle biopsy is contraindicated
because it prolongs time to recovery [20]. The condition
is well managed by bed-rest, non-steroidal anti-inflam-
matory drugs, and proper glycaemic control.

Late-onset muscle dystrophies

Facioscapulohumeral muscular dystrophy (FSHD)
type 1 and type 2 are congenital myopathies inherited
in autosomal dominant pattern. The disease is of vari-
able penetrance and has an incidence of 1 : 8,000 to
1: 22,000, which makes it the third most common dys-
trophy, after Duchenne muscular dystrophy and myo-
tonic dystrophy. A classical clinical presentation is de-
scending muscle weakness, as suggested by the name
itself: in the first decade of life it is in the form of mild
weakness of the orbital, mouth muscles (children sleep-
ing with their eyes slightly open, difficulty whistling); the
shoulder girdle is affected in the second decade of life
(asymmetrical winged scapula, difficulty lifting objects
above the head, straight clavicles, vertical or reversed
anterior axillary fold, caved-in chest); lower abdominal
(lumbar hyperlordosis), and pelvic girdle weakness may
follow. However, up to 18% of patients may have facial
muscles spared and late-onset cases (> 50 years old)
have also been reported [21], which suggests acquired
conditions such as IIM. CK is only mildly elevated — EMG
shows discrete myopathic changes, and even MRI-guid-
ed muscle biopsy reveals the endomysial inflammatory
cells surrounding intact fibres.

There is also a rapidly growing list of limb-girdle mus-
cular dystrophies (LGMD), to-date having 21 subtypes, of
which the most common are calpainopathy (LGMD2A),
sarcoglycanopathy (LGMD2C-F), and dysferlinopathy
(LGMD2B).

In the case of calpainopathy, lower limb weakness
onset age ranges from 1to 67 years, mean age 13 years,
gradually affecting upper limbs within two years and
leading to loss of ambulation within 20 years of its
course. Winged scapula may be present, but no calf en-
largement or cardiac complications are observed. Muscle
biopsy shows severe endomysial fibrosis among other
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dystrophic changes (variation in fibre calibre, with focal
necrosis and phagocytosis, and fibre splitting). Western
blot studies may present abnormal calpain levels, but
confirmatory genetic studies are essential for diagnosis.

The first symptoms of sarcoglycanopathy usually
occur at around six years old, with onset age ranging
from 1 to 30 years. Typical symptoms are true calf mus-
cle hypertrophy (in contrast to pseudo-hypertrophy in
Duchenne dystrophy), proximal weakness, frequent
falls, Gowers manoeuvre, and rapid evolution to gait
loss. Cardiac complications also occur, e.g. dilated car-
diomyopathy. Muscle biopsy shows dystrophic changes,
typically with no lobulated fibres.

Dysferlinopathy symptoms usually reveal them-
selves around the age of 19 years, but later onsets (to
58 years old) and subacute presentation have also been
reported [22, 23], making it difficult to differentiate
from inflammatory myopathy. Lower limb weakness is
followed by upper limbs in various period of time (1-16
years); calf volume can be increased. CK levels are sig-
nificantly elevated, resembling IIM, and MRI presents
with hyperintensive patches very similar to polymyositis
on STIR-weighted sequences [24]. Necrosis, phagocyto-
sis, and regeneration can accompany typical dystrophic
findings in muscle biopsy, which may point to IMNM.

It is crucial to ask the patient about previous family
history of muscle diseases. It often requires asking the
patients’ parents to come for an examination. Genetic
testing is necessary for diagnosis in patients with no
family history of dystrophies. Although currently there
is no available effective treatment for these conditions,
symptoms can be alleviated by e.g. proper kinetic ther-
apy, pain assessment, or surgical scapular fixation [25].
There is still some hope in genetic therapies that are be-
ing developed. Some authors suggest that patients may
benefit from immunosuppressive treatment, glucocorti-
coids, or TNF-inhibitors, if started early [26].

Lambert-Eaton myasthenic syndrome

Of many forms of autoimmune neuromuscular
junction diseases, perhaps the one worth mentioning
is Lambert-Eaton myasthenic syndrome, which can be
misdiagnosed with IIM for its lack of typical muscle fati-
gability, the presence of sicca symptoms, and frequently
underlying neoplastic disease, because the syndrome is
often associated with small-cell lung cancer. The disease
results from the presence of antibodies directed against
the voltage-gated calcium channels, preventing acetyl-
choline release from the presynaptic nerve terminals. It
presents with slowly progressive symmetrical proximal
muscle weakness with normal or decreased levels of
muscle enzymes, but subacute onsets were also noted.
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Proximal muscle strength, deep tendon reflexes are
depressed or even absent, but reappear after a 10-15
seconds of isometric contraction (post-activation facil-
itation), contrary to the typical muscle fatigability of my-
asthenia gravis. Cranial nerve involvement is not com-
mon, but ptosis or diplopia should strongly suggest the
diagnosis. Autonomic symptoms can accompany mus-
culoskeletal complains: dry mouth, erectile dysfunction,
constipation, vision disturbances [27].

Distinctive electromyographic findings include re-
duced baseline amplitude of muscle action potential and
significant increase after high-frequency stimulation or
exercise; serological tests may serve as confirmation of
the diagnosis. Chemotherapy and/or immunosuppres-
sion is the treatment of choice.

Late-onset metabolic myopathies

Glycogenosis type Il (also known as Pompe disease)
is an autosomal-recessive disease, known to occur in
about 1: 50,000 people, caused by the deficiency of acid
a-glucosidase (GAA). The severity of the disease var-
ies from fatal neonatal (with very low enzyme level) to
slowly progressive adult form. Symptoms of late-onset
disease are weakness of proximal and axial muscles, of-
ten affecting the diaphragm and leading to respiratory
insufficiency, and sometimes also affecting the heart
muscle, causing cardiac hypertrophy and conduction ab-
normalities [28].

Considering symmetrical involvement of proxi-
mal muscles and insidious onset, the disease is often
thought to be of autoimmune origin and is treated
with corticosteroids. The histopathological hallmark of
the disease is muscle fibre vacuolisation, which shows
PAS (Periodic Acid-Schiff)-positive staining. Diagnosis is
possible with blood spot enzymology and confirmatory
genetic testing. Pompe disease is the only glycogenosis
that has the possibility of pharmacological treatment
with a recombinant GAA enzyme administered intrave-
nously twice a week for at least one year [29]; however,
treatment has to be initiated soon after the weakness
or cardiological symptoms appear. The treatment does
not reverse the disability of affected respiratory muscles.

Glycogenosis type V (McArdle disease) results from
deficiency of myophosphorylase and is characterised by
fatigue and exercise-induced myalgia and episodic rhab-
domyolysis, which can lead to myoglobinuria and renal
failure. Proximal muscles, especially of the shoulder gir-
dle, may also be affected later in life. Subsarcolemmal
PAS-positive blebs can be found in the muscle biopsy,
but the diagnosis is confirmed by histoenzymatic stain
for the phosphorylase and a genetic test. Patients alle-
viate the symptoms by using the “second-wind” phe-

nomenon: mild aerobic exercise 10 minutes before the
exertion raises the availability of blood-borne glucose
in muscles and reduces myalgia [30]. Current treatment
recommendations comprise kinetic therapy, a carbohy-
drate-rich diet, and vitamin B6 supplementation.

Neutral lipid storage disease with myopathy
(NLSD-M) presents as slowly progressive proximal mus-
cle weakness affecting the upper limbs, cardiomyopa-
thy, and elevated CK level resembling IIM, accompanied
by hepatic steatosis, hypertriglyceridaemia, diabetes
mellitus, and sensorineural hearing loss [31].

Muscle biopsy shows neutral lipid storage with the
appearance of vacuolated fibres and increased Oil-
Red-O droplets, especially in the atrophic fibres. Periph-
eral blood microscopic smear test shows Jordan’s anom-
aly — lipid droplets in the cytoplasm of leukocytes. There
is currently no effective treatment.

Multiple acyl-CoA dehydrogenase deficiency (MADD)
is a mitochondrial myopathy that is characterised by
proximal muscle weakness, high CK levels, vomiting, and
hypoglycaemia [32]. Additional laboratory tests show
low free carnitine but elevated acyl-carnitines; muscle
biopsy presents lipid storage myopathy. The condition
responds well to riboflavin and carnitine supplementa-
tion.

Carnitine palmitoyl transferase Il (CPT-Il) deficien-
cy is another mitochondrial myopathy, which produces
cramps, myalgia, and exercise intolerance. Episodes of
rhabdomyolysis, high CK levels, and myoglobinuria oc-
cur, triggered by prolonged exercise, cold, fever, fasting,
or anaesthetic drugs. It can be managed by intravenous
glucose administration but can require dialysis in some
severe cases. Muscle examination reveals fibres with
small vacuoles and lipid droplet accumulation. Adopting
appropriate lifestyle recommendations and diet [33] pre-
vents the episodes of rhabdomyolysis.

Infections

Myositis can also be caused by infectious patho-
gens: viral, bacterial, fungal, and parasitic. Usually it is
mild or of limited distribution; however, the viral infec-
tions are the ones that are best known to produce gen-
eralised disease [34].

Myalgia is a common complaint of patients having
a common influenza infection, it can follow or precede
other symptoms, such as cough, headache, rhinorrhoea,
viral pneumonia, myocarditis, and meningoencephalitis.
Myositis can occur approximately three days after the
onset of symptoms of infection (0-18 days), it usually
starts as calf pain and difficulty with difficulty in ambu-
lation, and it occurs more often in children and in type B
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infection [35]; however, it is type A that is more often
associated with rhabdomyolysis.

Muscle enzyme levels are elevated, myopathic
changes are noted in the EMG, and muscle biopsy, when
performed, can reveal degeneration and necrosis with
small inflammatory cells infiltration [36], as in IMNM.
The course of the disease is self-limiting, results with-
in three days (1-30 days). There is no proven effective
treatment except for symptomatic management.

Similar cases have been reported to be associated
with coxsackieviruses type A and B [37], enteric cyto-
pathogenic human orphan (ECHO) viruses [38], adeno-
viruses [39], and respiratory syncytial virus [40].

Human immunodeficiency virus (HIV) can cause ne-
maline myopathy and can be a triggering factor of amy-
otrophic lateral sclerosis, bibrachial amyotrophic diple-
gia, and inflammatory muscle diseases like IMNM at any
time in its course [41]. Sporadic late-onset nemaline my-
opathy associated with HIV infection is characterised by
subacute proximal muscle weakness of the limbs; often
neck, pharyngeal and respiratory muscles are affected
as well. There have been reports on progressive external
ophthalmoplegia [42].

Tendon reflexes are depressed and fasciculations
may appear. CK levels are normal, but laboratory tests
show hypergammaglobulinaemia of monoclonal or poly-
clonal character, which normalises during highly active
antiretroviral therapy (HAART). Muscle biopsy shows
characteristic red rods of actin with Gomori stain. It is
justified to screen myositis patients for HIV infection be-
cause these myopathies are usually of good prognosis,
and patients respond well to HAART and immunosup-
pressive treatment, like glucocorticoids and intravenous
immunoglobulins [41]. As it has been described above,
however, antiretroviral therapy itself can cause muscu-
loskeletal adverse effects.

There have also been reports of myositis caused by
human T-cell lymphotropic virus type 1 (HTLV-1) [43], hep-
atitis B and C [44], cytomegalovirus [45], Epstein-Barr vi-
rus [46], herpes simplex virus [47], varicella-zoster virus
[48], and dengue [49].

Bacterial pyomyositis presents as local pain and oe-
dema of ‘woody’ texture, which turns into severe pain
and feverandfinally sepsis within 2—3 weeks. Any skeletal
muscle can be affected, although the most vulnerable are
the lower extremities, because the condition is thought
to be associated with local trauma. Diagnosis can be
difficult because many patients are from the immuno-
suppressed or HIV-positive group; however, the inflam-
matory markers that are more elevated than the muscle
enzymes. 60-90% of cases are caused by Staphylo-
coccus aureus, secondly Streptococcus pneumoniae,
but type B, C, and G streptococci, and less commonly
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Clostridium spp., Mycobacterium spp., are also known
to produce the condition. In its early stages, it can be
confirmed by ultrasound, CT, or MRI and treated with
empirical antibiotics covering firstly S. aureus (remem-
bering of risk of MRSA), but puncture, drainage, or sur-
gical open procedure often become necessary in later
stages [50].

Despite the fact that mild arthralgia and myalgia
often occur in the course of Lyme borreliosis (and
post-borreliosis), Lyme myositis is usually localised
and appears simultaneously with other symptoms like
monoarthritis and typical skin lesions. CK is normal or
only mildly elevated, but generalised myositis and rhab-
domyolysis cases have also been reported [51]. Histo-
pathology shows interstitial muscle macrophages and
T helper cell infiltrates near small blood vessels, often
associated with fibre degeneration. Silver stains for spi-
rochetes sometimes visualise the microorganisms in
affected tissue. Penicillin, cephalosporins, and tetracy-
clines are effective treatment options.

Some parasitic myopathies tend to be more diffuse
in nature. Katayama syndrome, caused by Schistoso-
ma spp., presents as generalised myalgia, reduction of
muscle mass, and weakness (especially of the pelvic dia-
phragm, causing rectal prolapse) accompanied by fever,
chills, cough, headache, abdominal tenderness, and ur-
ticaria. Kato-Katz smear of stool is helpful for diagno-
sis, and treatment comprises of praziquantel and glu-
cocorticosteroids. Muscle involvement occurs in 75% of
patients with neurocysticercosis, caused by Taenia spp.
Diffuse disease presents as calcifications in the muscle
bundles in the thighs or arms.

Fungal myositis should be suspected when fever,
rash, and myalgia [52] occur in immunosuppressed pa-
tients. The most common causative pathogen is Candi-
da tropicalis or other Candida spp. Muscle MRI shows
numerous microabscesses, and the disease is confirmed
by the presence of yeast and pseudohyphae in muscle
biopsy. Mortality rates are high [53].

Conclusions

Retrospective studies show that elevated CK levels
are found in as many as 8% of patients seeking health-
care professional aid, of which rheumatological condi-
tions account for only 0.8% of cases [54]. What is more,
45% of patients referred to rheumatologists are finally
not confirmed to have IIM. The true reason for the ill-
ness is found to be caused by drugs in 8%, infection
in 6%, and trauma in 5%; of note, 6% of patients have
only idiopathic CK-aemia [55]. In Figure 1 the all-causes
myopathy is shown.
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Causes of myopathy
[ [ [ | [ |
: B Congenital muscle ’ Secondary muscle Direct muscle Idiopathic,
Toxic Infectious diseases Autoimmune diseases damage asymptomatic
elevation of CK
latrogenic Viral Dystrophies Idiopathic —| Ischaemia Excessive
| _| | _| | || inflammatory exercise
myopathies
Drug abuse | —| Bacterial | —| Metabolic | —| Compression | Trauma
Secondary
inflammatory
Environmental Parasitic Laminopathies | myopathies lon
| _| | _| P | yop disturbances
Fungal eomant Eosinophilic Hyperkinesis
myositis
Congenital —| Sarcoidosis |
— myasthenic !
syndromes —| Endocrine |
Acquired
myastenia and -
— r{wasthemc — Parandeoplastlc
syndromes syndromes

Fig. 1. Diagram of causes of myopathy.

Looking back at the IIM Peter and Bohan diagnostic
criteria, we can see that neither of the five is distinc-
tive for autoimmune disease. Several symptoms, how-
ever, serve in favour: subacute onset, skin lesions (e.g.
Gottron’s papules, heliotrope rashes, photosensitivity),
symmetrical, proximal muscle groups involvement, Ray-
naud’s phenomenon, arthritis, and interstitial lung dis-
ease. Certainly, pathological muscle examination may
play a crucial role in diagnosis, hence the necessity for
guided biopsy techniques. Several symptoms should
raise caution or even lead away from diagnosis of IIM:
very slow and gradual progression or variable dynamics
of symptoms, very early onset, a similar family history,
weakness or myalgia related to exercise and fasting, fati-
gability, fasciculations, asymmetrical distribution, facial
involvement, accompanying cataract or diabetes, severe
myalgia, or remarkedly elevated inflammatory markers.
One condition, however, never entirely excludes another.
Any previously existing muscular disease is a risk factor
for developing inflammatory myopathy, and any myop-
athy can appear independently during the course of the
disease, impeding the assessment of disease activity.
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