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The idiopathic inflammatory myopathies (IIMs) are diseases in which skeletal muscles 

become injured by the immune system. Subtypes of IIMs include polymyositis (PM), 

dermatomyositis (DM) and sporadic inclusion body myositis (s-IBM). The classification of 

these three diseases has been subject to many controversies over the past century. 

The classification of PM, DM and s-IBM is not only a semantic discussion, but the distinction 

between the different disorders is important for various clinical and therapeutic reasons. 

Firstly, clear information about the classification allows the clinician to inform a patient 

with PM, DM or s-IBM about the therapeutic possibilities, about the related chance of 

improvement and about the risk for the development of a malignancy or connective tissue 

disorder (CTD). Secondly, only clinically and histopathologically well defined disease entities 

provide more insight into the clinical aspects, pathogenesis, outcome and prognostic 

factors, and allow for future research into customized treatment regimes.  

In this thesis we investigate: 1) the validity of the current classification of the distinct 

myositis groups; 2) possible genetic risk factors for the different IIMs; and 3) the long-term 

outcome of a large group of well-described adult patients with PM and DM.

History of the classification of the idiopathic 
inflammatory myopathies
In 1887 Wagner and Unverricht, independently of each other, described three patients with 

acute muscle weakness in combination with skin lesions.1,2 Both authors called the disease 

polymyositis. Because of the almost simultaneous occurrence of cutaneous abnormalities, 

Unverricht changed the name to dermatomyositis.3 From that time, these terms were used 

interchangeably for many years. 

In 1975 separate diagnostic criteria for polymyositis and dermatomyositis were established 

by Bohan and Peter based on clinical, laboratory, neurophysiological, and histopathological 

features (table 1).4,5 According to these criteria, skin features were the only distinction 

between DM and PM. Bohan and Peter also suggested to subclassify the patients into five 

clinical subgroups, i.e. PM, DM, childhood PM or DM, PM or DM with an associated CTD, 

and myositis associated with malignancy.4 For many years these criteria have been of major 

importance for diagnosis and for clinical trials and other research items. Currently, the 

Bohan and Peter criteria are still in use, in particular by rheumatologists, although major 

criticisms about the sensitivity and specificity of the criteria have been voiced. 

Pathological findings in skeletal muscles were already indicated in the first descriptions 

of PM.1-3 Nevertheless it took until the 1950s before muscle biopsies became a common 

diagnostic tool in differentiating myositis from other muscular disorders.6 An inflammatory 

infiltrate in muscle was the most striking pathological feature of PM and DM.6 It was the 

merit of Engel and Arahata in 1984 to stress the histological differences between PM 
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and DM.7,8 The characteristic histologic features of DM were perifascicular atrophy and 

inflammation that was found predominantly at perivascular sites, located in the perimysium. 

The inflammatory infiltrate was composed of macrophages, B-cells, and CD4+ (T-helper) 

cells.7,8,9 At the ultrastructural level abundant abnormalities were found in endothelial cells 

showing various stages of degeneration and regeneration. A characteristic finding early 

in the disease process, even before degeneration of muscle tissue, was the presence of 

microtubular inclusions in endothelial cells.10 

The histopathological features reported by Arahata and Engel in their PM patients were 

remarkably distinct from those in DM. The prominent histologic features of PM were the 

presence of mononuclear cell infiltrates surrounding and invading non-necrotic muscle 

fibres, associated with muscle fibre necrosis and signs of regeneration.7,8 The endomysial 

inflammatory cells consisted primarily of CD8+, cytotoxic T-cells and macrophages.7,8 

Notably, these findings in PM showed a great similarity with the type and localization 

of inflammatory cells in sporadic inclusion body myositis (s-IBM).8 This disease was first 

described by Yunis and Samaha in 1971.11 Until that time IBM was mainly characterized 

on pathological grounds by the presence of basophilic rimmed vacuoles.12 On electron 

microscopy intracellular amyloid deposits and 15-21 nm cytoplasmic and intranuclear 

tubulofilaments in the vicinity of myeloid bodies which are the ultrastructural equivalent of 

rimmed vacuoles were found in s-IBM.12,13 In later studies s-IBM appeared to have specific 

clinical features as well.14,15 s-IBM was characterized by the insidious onset of slowly 

progressive proximal as well as distal weakness, i.e. of quadriceps muscles and of wrist and 

finger flexors and ankle dorsiflexors. Men seemed to be more commonly affected than 

women, in contrast to the female predominance in DM and PM. Another clinical difference 

with PM and DM was the asymmetric distribution of muscle weakness without muscle 

soreness in s-IBM.12,14,15 Recognition of s-IBM as a clinical and histopathological entity has 

broadened the spectrum of the IIMs. These clinical and histopathological studies led to the 

refinement of the criteria of Bohan and Peter for IIMs by Dalakas in 1991 (table 2).9 

Table 1; Bohan & Peter’s diagnostic criteria4

1. Progressive (over weeks to months), symmetrical limb-girdle and anterior neck flexor muscle weakness

2. Muscle biopsy evidence of necrosis, phagocytosis, regeneration, perifascicular atrophy, and an inflam-
matory exsudate

3. Increased serum creatine kinase activity

4. Electromyographic evidence of myopathic motor units, fibrillations, positive sharp waves, increased 
insertional irritability 

5. Dermatological features: lilac discoloration eyelids, Gottron’s sign, and erythematous dermatitis of knees, 
elbows, upper part torso, face, and neck.

Exclusion criteria: a slowly progressive course, a positive family history to rule out muscular dystrophies, and 
many other neuromuscular disorders.
Definite PM requires the inclusion criterion 1-4, and a diagnosis of definite DM is made if the typical skin 
abnormalities are present in addition to at least 3 of the other criteria.
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In chapter 2 we review the history and the discussion concerning the classification of 

PM in detail. In chapter 3 we describe the investigations on the applicability of the more 

recently developed clinical and histopathological criteria in the work-up of PM and DM. In 

addition, we investigate specific clinical and histopathological characteristics of patients in 

the different subgroups in chapter 3, 4 and 5.

Pathogenesis
There is convincing evidence for an immune-mediated pathogenesis in IIM. The evidence 

originates from the mononuclear cell infiltrates that are found in muscle biopsy specimens, 

from the frequently reported association with other autoimmune diseases in PM, DM 

and s-IBM and from the response to immunosuppressive treatment in PM and DM.9,16 

Furthermore, myositis specific autoantibodies are found in about 25% of the patients with 

Table 2; Diagnostic criteria for idiopathic inflammatory myopathies bij Dalakas9

criterion Polymyositis Dermatomyositis Inclusion-Body myositis

definite probable definite mild or early definite

Muscle strength myopathic 
muscle 

weakness1

myopathic 
muscle 

weakness1

myopathic 
muscle 

weakness1

seemingly 
normal strength

myopathic muscle 
weakness with early 
involvement of distal 

muscles

EMG myopathic myopathic myopathic myopathic or 
nonspecific

myopathic with mixed 
potentials

CK elevated 
(up to 50-fold)

elevated 
(up to 50-fold)

elevated 
(up to 50-fold) 

or normal

elevated 
(up to 10-fold) or 

normal

elevated 
(up to 10-fold) or 

normal

Muscle biopsy2 diagnostic non-specific 
myopathy 

without signs 
of primary 

inflammation

diagnostic non-specific or 
diagnostic

diagnostic

rash absent absent present present absent
1   Myopathic muscle weakness, affecting proximal muscle more than distal ones, sparing eye and facial 

muscles, characterised by subacute onset (weeks to months) and rapid progression in patients who 
have no family history of neuromuscular disease, no endocrinopathy, no exposure to myotoxic drugs 
or toxins, and no biochemical muscle disease (excluded on the basis of muscle-biopsy findings).

2  Adapted from the text by Dalakas9: Polymyositis: infiltrates mostly at endomysial sites surrounding 
or invading non-necrotic muscle fibres. Dermatomyositis: inflammatory infiltrates are predominantly 
perivascular or in the interfascicular septa; the intramuscular blood vessels show endothelial 
hyperplasia with tubuloreticular profiles, fibrin thrombi, and obliteration of capillaries. Perifascicular 
atrophy is diagnostic for dermatomyositis. Inclusion body myositis: infiltrates mostly at endomysial 
sites surrounding or invading individual non-necrotic muscle fibres, basophilic granular inclusions 
distributed around the edge of slit-like vacuoles (rimmed vacuoles), eosinophilic cytoplasmatic 
inclusions, and angulated fibres, often in small groups.
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PM and DM.17 Due to the different histopathological abnormalities that are found in PM, 

DM, and s-IBM distinct pathogenetic processes are presumed. There is strong evidence that 

DM is a mainly humorally mediated autoimmune disease, wherein the microvasculature in 

muscle- and skin tissue appears to be the primary target for an immunological attack.7,9,10 

Contrarely, PM is thought to result from cell-mediated immune-processes in which there is 

antigen-directed cytotoxicity against an unknown muscle fibre autoantigen.7-9 

Despite these considerations, we observed in our studies that most of the patients with 

the clinical syndrome of PM show histopathological features that are similar to DM (as 

described in chapter 3). These findings suggest another pathogenesis, and therefore we 

introduced the term nonspecific myositis. The pathogenesis of this nonspecific myositis is 

further studied in chapter 5. 

The histopathological features in s-IBM also suggest an immune-mediated pathogenesis, 

but later studies showed the presence of amyloid deposits and other abnormal accumulation 

of proteins in s-IBM pointing towards a myodegenerative process.12,13,18 The failure of 

clinical responsiveness to immunosuppressive or immunodulating therapy supports this 

hypothesis.19 

Genetic factors may contribute to the development of immune-mediated disorders 

including IIMs. Prevalence of autoimmune diseases in first-degree relatives exceeds 20%.20 

Several HLA haplotypes are reported to be associated with PM, DM and s-IBM, although 

these findings are not consistent and seem to differ between various ethno-geographic 

populations.16,21-23 In addition to the HLA locus, other genes may contribute to the genetic 

risk for IIM. Research of the genetic background may allow identification of immune-

responses genes that predispose certain populations to IIMs. In chapter 6 we investigate 

possible genetic risk markers for PM, DM, and s-IBM.

Outcome, associated disorders and prognostic 
factors in polymyositis and dermatomyositis
In many patients with PM and DM there is an association with a well-defined CTD. 

Associated CTDs include systemic lupus erythematosus, scleroderma, mixed connective 

tissue disorder, Sjögren syndrome, and rheumatoid arthritis.4,9 For the diagnosis of two 

diseases, independent criteria should be met for each disorder. Some studies have reported 

that up to 20% of patients with PM and DM have an associated CTD, especially patients 

with DM.9 However, many more patients with DM and PM show symptoms and signs 

which may be indicative of a (developing) CTD, but do not entirely satisfy the established 

criteria (i.e., arthralgias, Raynaud’s phenomena and xerophthalmia).4,9,24  

There is also an increased incidence for an underlying malignancy in adult DM, ranging 

from 6 to 45%.9,25-28 While detection of an underlying neoplasm can precede or follow the 

proefschrift Bronner.indb   14 22-9-2009   14:12:34



C
hapter 1

G
eneral intro

duction

15

diagnosis of DM, most malignancies are identified within three years of the presentation of 

myositis. All types of malignancy, including lymphomas and solid tumors, can be found in 

DM. In s-IBM and PM the risk of malignancies is not clear, but malignancies are described 

in some small, not-randomised clinical trials of patients with a necrotising myopathy.29-31 

The occurrence and development of CTDs and malignancies is studied and described in 

chapter 3, 4 and 7. 

While PM and DM are amenable to immunosuppressive and immunomodulating therapies, 

their prognosis is not well known since long-term outcome and prognostic factors vary 

widely.5,32-44 Mortality rates in PM and DM range from 4 - 45% of patients and favourable 

long-term outcome ranges from 18 - 90%.32-44Analyses of prognostic factors are done in 

many studies, but results are contradictory. Some investigators did and others didn’t find 

predictors of poor outcome such as old age, male sex, dysphagia, longstanding symptoms 

prior to the diagnosis or to the start of therapy, various types of myositis, pulmonary or 

cardiac involvement, and the presence of antisynthetase or anti-SRP auto-antibodies.32-44 

Differences in the reported outcome and prognostic factors may be due to several 

methodological shortcomings, including a heterogeneous patient group, and variation in 

treatments, outcome measures, and follow-up time. The clinical prognosis and the long-

term outcome parameters are described in a well-characterised large group of PM and DM 

patients in chapter 7.

In chapter 8 we summarise the main findings of our study and discuss the results. We 

conclude with clinical implications and suggestions for future research that should add to 

the understanding of the etiology and underlying pathogenesis of the different IIMs.
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Since its first description more than a century ago, there has been much debate about 

the diagnostic entity polymyositis. Because initial observations were of patients with 

dermatomyositis, it appeared that polymyositis was not possible without skin lesions. 

Distinctive clinical and histological features of polymyositis were not established until the 

late 20th century. The identification of inclusion body myositis as a distinct entity has 

further refined nosographic classification.
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Early clinical observations
In 1887, Wagner1 and Unverricht2 independently described 3 patients who had a fatal 

outcome with acute muscle weakness in combination with skin lesions. They called this 

disease polymyositis. A few years later, Unverricht3 pointed to the almost simultaneously 

occurrence of cutaneous abnormalities and changed the name of the disease to 

dermatomyositis. At the end of his article, Unverricht3 emphasized, with particular 

eloquence:

Ob daneben Fälle existieren, wo nur die Haut oder nur die Muskulatur von der Affection 
heimgesucht wird, ob es also eine reine Dermatitis und Polymyositis gregarinosa 
daneben giebt, darüber heute bereits Vermuthungen auszusprechen, dürfte als verfrüht 
erscheinen (It is too early to suspect that there are cases in which muscles or skin are 
affected independently, and that a pure dermatitis and polymyositis exist).3

After the observations of Unverricht, the terms polymyositis and dermatomyositis were 

used interchangeably and for some decades it was assumed that dermal lesions were 

always part of the disease. Only occasionally authors referred to those very rare cases of 

polymyositis in which skin abnormalities were absent. 

In 1903, Steiner4 reviewed all previous cases (n=28) of poly- and dermatomyositis. He 

mentioned 3 patients in whom skin lesions were missing but supposed that these lesions 

could have been easily overlooked. In the absence of skin lesions, polymyositis was often 

alternatively described under different names such as pseudotrichinosis, menopausal 

muscular dystrophy and late-onset progressive muscular dystrophy. In 1954, Natrass5 

suggested that some cases of menopausal muscular dystrophy and late-onset muscular 

dystrophy actually may have been polymyositis. He illustrated this point by describing 

5 patients who recovered from their “muscular dystrophy” and stressed the clinical 

and pathological differences between these cases and more typical cases of muscular 

dystrophy. His patients were distinguished by the relatively acute onset of the disease, its 

clinical course with a tendency for spontaneous remission, and other clinical features such 

as presence of dysphagia in combination with specific pathological changes in muscle.

Nonetheless, the status of polymyositis as an autonomous clinicopathological entity 

remained ambiguous until the second half of the 20th century. In 1958, Walton and 

Adams6 summarized the situation:

It may, therefore, be concluded from published work that although the classical clinical 
picture of dermatomyositis and of polymyositis has been recognized for many years, only 
recently has it been realized that polymyositis can occur in both subacute and chronic 
forms, without skin involvement….In many cases it may be difficult or impossible to 
distinguish the condition clinically from progressive muscular dystrophy.6
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In addition, Walton and Adams gave a detailed description of the clinical key features 

of polymyositis, including proximal and symmetrical muscle weakness in the limbs that 

was sometimes accompanied by fatigue, pain, fever, and arthralgia. They stressed that 

cases of polymyositis may be missed because physicians typically do not consider the 

diagnosis when cutaneous lesions are absent. They also emphasized that polymyositis may 

occur in relationship to connective tissue diseases, such as scleroderma, systemic lupus 

erythematosus, and rheumatoid arthritis.

In 1975, these observations of Walton and Adams were confirmed by Bohan and Peter, 

who established separate diagnostic criteria for polymyositis and dermatomyositis.7,8 

Their criteria for polymyositis included (1) symmetrical weakness of limb-girdle muscles 

worsening across weeks to months; (2) elevated activity of serum creatine kinase; (3) the 

electromyographic triad of small amplitude, short-duration polyphasic motor unit action 

potentials; fibrillations, positive sharp waves, and increased insertional irritability; and 

spontaneous, bizarre high frequency discharges; and (4) muscle biopsy abnormalities (ie, 

degeneration and regeneration of muscle fibers, necrosis, phagocytosis, perifascicular 

atrophy, and an interstitial infiltrate of mononuclear cells). According to these criteria, 

skin features were the only distinction between dermatomyositis and polymyositis. Bohan 

and Peter excluded patients with a slowly progressive course, a positive family history for 

muscular dystrophies, and some other well-defined neuromuscular disorders. 

The criteria of Bohan and Peter have been of major importance for diagnosis, subsequent 

therapy, and scientific research for many years, and they are still used frequently. Bohan 

and Peter also suggested classifying all patients with myositis into 1 of 5 clinical subgroups: 

polymyositis, dermatomyositis, myositis associated with malignancy, childhood polymyositis 

or dermatomyositis and polymyositis and dermatomyositis with an associated connective 

tissue disorder.8

Muscle biopsy
Pathological changes in skeletal muscles were shown by Wagner1 and Unverricht2,3 in 

their articles. In 1903, Steiner4 reported histologic abnormalities that were found in a 

small muscle specimen taken from a patient with polymyositis. However, it took until the 

1950s for muscle biopsies to become a common diagnostic tool in differentiating myositis 

from other muscle disorders. This was emphasized by Christensen and Levison,9 who in 

1950 stressed the importance of muscle biopsy findings in their report of 6 patients with 

polymyositis. 

The only feature common to all six patients, and on which the diagnosis of  polymyositis 
was made, was the outcome of the muscle biopsy, which in all six patients showed 
inflammatory infiltration in the interstitial connective tissue.9
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Walton and Adams6 confirmed that histologic findings were of paramount significance and 

related the most striking pathologic feature of polymyositis (ie, interstitial inflammation) to 

its etiology:

It is true that one may observe small collections of lymphocytes and histiocytes within 
any tissue which is the seat of a degenerative disease. However, the size and number of 
the inflammatory exudate and the large numbers of plasma cells … were far in excess of 
what one would expect in a toxic, metabolic or degenerative process…The presence of 
the inflammatory infiltrates .. would suggest two possible pathogenetic processes, either 
an infective process or an allergic or hypersensitivity phenomenon.6

In the following years, the hypersensitivity hypothesis became popular, and researchers 

suggested that in polymyositis, sensitization of the lymphocytes to some component in the 

muscle occurred.10 

Although it was clear that a muscle biopsy plays a pivotal role in the diagnosis of myositis, 

specific histopathological features were not established until 1984 when Arahata and Engel 

showed a distinction between polymyositis and dermatomyositis on histopathological and 

immunohistochemical grounds.11 In polymyositis, mononuclear cells were mainly located 

in the endomysium and consisted of predominantly CD8+ cytotoxic T lymphocytes. These 

lymphocytes not only focally surrounded but also invaded nonnecrotic muscle fibers, 

which seemed to indicate antigen-specific, T cell-mediated cytotoxicity against the muscle 

fiber in polymyositis. In contrast, the predominant localization of B lymphocytes around 

blood vessels in the perimysium in dermatomyositis were consistent with a humoral 

pathomechanism directed against the intramuscular microvasculature. These observations 

led to a refinement of the criteria of Bohan and Peter by Dalakas in 1991, with inclusion of 

these specific histopathological abnormalities for polymyositis and dermatomyositis.12

The distinction between polymyositis and 
inclusion body myositis
Meticulous descriptions of the histopathological characteristics of what was called 

polymyositis led to a remarkable observation when Adams et al13 and Chou14, in 1965 and 

1967, saw cellular inclusions in their muscle biopsy specimens of patients who otherwise 

fulfilled the clinical and histopathological features of polymyositis. The term inclusion body 

myositis (IBM) was coined by Yunis and Samaha in 1971.15 At that time, IBM was mainly 

pathologically characterized by vacuoles rimmed by basophilic material and nuclear and 

cytoplasmatic filamentous inclusions. In later studies, IBM appeared to have specific clinical 

features as well. In 1978, Carpenter et al characterized the clinical features of IBM as 

follows:
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Inclusion body myositis has a decided predominance in men. Weakness, the main 
feature in all patients, was generally slowly progressive and painless…The distribution of 
weakness was peculiar in that distal muscles were affected…There were no skin lesions…
Serum creatine phospokinase was normal or mildly elevated. Recognition of this disease 
is important because it demands a different therapeutic approach and implies a different 
prognosis than other types of idiopathic inflammatory myopathies.16

In 1991, Mendell et al17 observed small deposits of Congo red-positive staining material 

in the vacuolated muscle fibers of patients with IBM which turned out to be amyloid 

deposits. Because these deposits resembled the amyloid found in the plaques of patients 

with Alzheimer disease, a degenerative pathogenesis was suspected to play a role in IBM 

along with a cytotoxic process, identical to the immunopathologic mechanism supposed 

to underlie polymyositis. This idea became even more popular as Askanas et al,18 in 1994, 

described the presence of ubiquitin in muscle tissue, and in subsequent years, other proteins 

seen in Alzheimer disease were also found in patients with IBM. Diagnostic criteria for IBM 

proposed by Griggs et al in 1995 strongly emphasized its histopathological features.19

Some authors stress, however, that in patients with the clinical features of IBM, this 

diagnosis should not be rejected if the histopathological abnormalities are absent.20  In 

some patients, the clinical diagnosis of IBM can be confirmed only with repeated histologic 

examination, years after onset of the disease.21

Treatment 
A clear differentiation of polymyositis from IBM is important because the prognosis and 

therapeutic options differ significantly. In the earliest reports of polymyositis, a gamut 

of remedies was advised, probably because no single treatment had been proven to 

be successful. Furthermore, results of therapy were difficult to interpret because of the 

occasional spontaneous recovery. Different results were described from treatment with 

wheat germ, quinidine, vitamin E, antibiotics, and even prostigmine.6

The advent of corticotropin and, thereafter, the various steroids in the late 1940s 

revolutionized the treatment of polymyositis. In 1951, Shy and McEachern described 5 

patients with the clinical features of “menopausal muscular dystrophy” who dramatically 

improved after taking cortisone.22 In the ensuing years, this beneficial effect of steroid 

treatment was confirmed by many others, which brought Walton and Adams to conclude 

that every patient with polymyositis complex should be given a therapeutical trial of steroid 

therapy.6 Additionally, Hudgson and Walton stated,23

(T)he mode and duration of treatment is absolutely critical and, in our view, the all-too-
common practice of administering oral corticosteroids in modest or even low doses for 
relatively short periods has given rise to the rather depressing results of treatment in the 
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experience of other observers. For some years now it has been our practice to administer 
prednisone via the oral route in high dosage (up to 80mg daily) until such time as there 
is clear-cut clinical and laboratory evidence of remission.23

More recently, beneficial results were reported from additional immunomodulatory agents 

such as azathioprine, methotrexate, cyclosporine, and cyclophosphamide. Indications for 

these drugs included recurrent relapses, unacceptable side effects of prednisone, or lack of 

response to prednisone. However, the evidence for these therapeutic regimes is based on 

expert opinion and not on the results of randomised clinical trials. 

Although patients with IBM may occasionally show a minimal and short-lasting response to 

steroid therapy, most authors agree that it is a treatment-resistant disorder thus far. 

Ongoing controversies
During the past century, there has been much debate about the diagnosis of polymyositis as 

a clinical entity, and the discussion still goes on. In the beginning, only dermatomyositis was 

recognized; polymyositis could have been missed, particularly in patients without cutaneous 

lesions. The recognition and implementation of histologic criteria was a major step forward, 

although differentiation between polymyositis and muscular dystrophy remained difficult 

because the muscle biopsy specimens in the muscular dystrophies sometimes also revealed 

inflammatory cells.12 Many cases of polymyositis occur concomitantly with a  connective 

tissue disease, rendering the term myositis with associated connective tissue disease more 

appropriate. More recently, recognition of IBM as a clinical entity has broadened the 

spectrum of the idiopathic inflammatory myopathies. In the past, many cases of IBM may 

have been misdiagnosed as polymyositis, especially in those patients who were resistant 

for steroids or in whom IBM could not be confirmed histopathologically in a first muscle 

biopsy specimen. The separate designations of IBM and myositis as part of a connective 

tissue disorder has currently left polymyositis as an uncommon diagnosis and some authors 

even wonder if polymyositis exists at all.24 Future studies are necessary to delineate the 

clinical and histopathological entity of polymyositis and determine its position in the 

spectrum of inflammatory myopathies. 
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Abstract
Background: According to widely used criteria (Bohan and Peter criteria, 1975), 

dermatomyositis (DM) is differentiated from polymyositis (PM) only by skin changes. More 

recent criteria also include histopathologic characteristics enabling the distinction between 

PM and DM, and the differentiation of sporadic inclusion body myositis (s-IBM) from PM. 

The authors investigated the applicability of diagnostic features for diagnosing PM and 

DM. 

Methods: The authors performed a retrospective follow-up study of 165 patients with: 1) 

a previous diagnosis of myositis; 2) subacute onset of symmetrical, proximal weakness; and 

3) presentation between 1977 and 1998 excluding other neuromuscular disorders. 

Results: The diagnoses at initial evaluation based on clinical, laboratory and histopathologic 

criteria were: PM 9 (5%); DM 59 (36%; 54 isolated, three with associated connective 

tissue disease (CTD), two with associated malignancy); unspecified myositis (perimysial/

perivascular infiltrates, no PM or DM), 65 (39%; 38 isolated myositis, 26 with associated 

CTD, 1 with malignancy); and possible myositis (necrotizing myopathy, no inflammatory 

infiltrates), 32 (19%; 29 isolated myositis, 3 with associated CTD). At follow-up, five of the 

nine patients with PM had typical s-IBM features. None of the remaining four patients 

complied with the assumed typical signs of PM. Ten of the 38 patients with isolated 

unspecified myositis had been diagnosed with a CTD.

Conclusions: Polymyositis is an overdiagnosed entity. At evaluation, more than half the 

patients with autoimmune myositis can not be specifically diagnosed with PM or DM. A 

quarter of patients with isolated unspecified myositis subsequently developed connective 

tissue disease. 
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Introduction
Polymyositis (PM) and dermatomyositis (DM) are inflammatory myopathies with a presumed 

autoimmune pathogenesis. In 1975, Bohan and Peter defined the following diagnostic 

criteria: 1) subacute, symmetric proximal weakness, 2) muscle biopsy abnormalities (necrosis, 

regeneration, perifascicular atrophy, inflammatory exudates), 3) elevated serum creatine 

kinase (sCK) activity, 4) EMG changes, and 5) typical skin abnormalities. Exclusion criteria were 

a slowly progressive course, a positive family history, and various neuromuscular disorders. 

A diagnosis of definite PM requires criteria 1 through 4, and a definite DM is diagnosed 

if skin abnormalities are present in addition to three of the other criteria. Thus, only skin 

features are used to differentiate DM from PM. Additionally, Bohan and Peter distinguished 

the associated occurrence with connective tissue diseases (CTDs) and malignancies.1,2 In 

1984, an elegant histopathologic study showed that in PM and in sporadic inclusion body 

myositis (s-IBM), but not in DM, mononuclear cells in the endomysium focally surround and 

invade non-necrotic muscle fibers.3 A refinement of the diagnostic criteria followed, with 

inclusion of the histopathological differences between PM, DM, and s-IBM.4 By then, s-IBM 

had become recognized as a slowly progressive, proximal and distal, prednisone-resistant 

inflammatory myopathy with degenerative features.5,6 Further immunohistochemical studies 

have shown evidence for a major histocompatibility complex class I (MHC- I) restricted 

cytotoxic T-cell response against an (auto-) antigen expressed by muscle fibers in PM and 

s-IBM, whereas DM appears to be primarily a B-cell-mediated microangiopathy.7-10 Despite 

the growing evidence that PM, DM and s-IBM are histopathologically and also pathogenically 

different diseases, the Bohan and Peter criteria are still widely used.11-13 Valid definition of 

disease entities is of paramount importance for further investigations into the pathogenesis, 

and for future therapeutical interventions designed to act more specifically. The distinction 

between PM and s-IBM is vital because of the differing therapeutic prospects.14 

In a large unselected patient group we investigated the applicability of generally accepted 

clinical, laboratory, and histopathologic diagnostic features for diagnosing patients with PM 

and DM.4,15-18 

Patients and methods
We considered all adults (age at onset at least 16 years, diagnosed from 1977 to 1998) with 

“myositis” or “possible myositis” according to the registration systems for clinical diagnoses 

at two university hospitals and a referral center for rheumatologic diseases, and according 

to the muscle biopsy registration system in a third university hospital. Two of us (M.vdM., 

I.M.B.) reviewed the clinical charts of all patients and systematically extracted data on 

disease duration before initial evaluation; medication used; distribution of weakness; 
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associated symptoms, signs and diseases; and laboratory features at initial evaluation. Two 

of us (J.E.H., M.dV.) reread the sections from open muscle biopsies taken from all patients 

at initial evaluation without knowledge of the clinical data at initial evaluation or findings at 

follow-up evaluation. The hematoxylin-eosin (HE)-stained cryostat sections were scored for 

localization (endomysial with or without invasion of nonnecrotic muscle fibers, perivascular, 

perimysial, see figure) and extent (absent, mild, moderate, extensive) of mononuclear cell 

infiltrates, extent of necrosis and regeneration, presence of rimmed vacuoles, and extent and 

localization (perifascicular, scattered) of muscle atrophy. Inclusion criteria for eligibility were: 

1) subacute onset (<1 year) and 2) symmetric, proximal more than distal weakness or muscle 

soreness. Exclusion criteria were 1) features compatible with a diagnosis of s-IBM (facial 

weakness, weakness distal equally severe or more severe than proximal, marked asymmetric 

weakness, >3 per 1000 muscle fibers containing basophilic rimmed vacuoles;19 2) features 

suggestive of rhabdomyolysis (rapid increasing or decreasing sCK, exposure to myotoxic 

drugs); 3) features suggestive of muscular dystrophies (positive family history; symptoms and 

signs evolving during >1 year); 4) insufficient clinical data of disease course, or no muscle 

biopsy specimen available for revision; and 5) completely normal findings in muscle biopsy. 

Based on the clinical data at initial evaluation and reassessment of muscle biopsies, we then 

diagnosed the eligible patients for the purpose of this study as follows: 1) definite PM: sCK 

Figure 1: A; Mononuclear cells surrounding and invading non-necrotic fibers in the endomysium, 
B: Atrophied muscle fibers in the periphery of a muscle fascicle, C: Mononuclear cells located in the 
perimysium, D: Mononuclear cells located around blood vessels
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more than two times elevated, inflammatory myopathy with mononuclear cells surrounding 

and preferably invading individual nonnecrotic muscle fibers in the endomysium; 2) definite 

DM: typical DM skin abnormalities or perifascicular muscle atrophy; 3) unspecified myositis: 

inflammatory myopathy, perimysial/perivascular localization of mononuclear cells in the 

muscle biopsy specimen without additional endomysially located cell infiltrate, allowing a 

diagnosis of PM, or without perifascicular atrophy or skin changes, allowing a diagnosis of 

DM; and 4) possible myositis: sCK more than two times elevated and necrotizing myopathy, 

but no or only minimal mononuclear cell infiltrates in the muscle biopsy specimen. Each 

of these categories were subdivided into isolated myositis, myositis associated with CTD 

(in the presence of well-defined CTD),20-24 or myositis associated with malignancy (in the 

presence of a malignancy diagnosed <2 years before presentation of myositis).

Two of us (M.vdM., I.M.B.) re-examined 111 patients after a follow-up period of at least 

1 year. We checked these patients for CTDs diagnosed during the entire follow-up period 

and for malignancies that were diagnosed within 2 years after initial evaluation of myositis. 

Myositis-specific antibodies (MSAs; antibodies to Jo-1 and other tRNA synthetases, Mi-2 

and SRP) were analyzed.25 Of the patients who died or declined to visit our outpatient 

clinic, the clinical charts were reviewed for any disease that developed after onset of 

myositis. Medical ethical committees approved the study protocol. 

Differences between groups were analyzed with the Student’s t- test for continuous 

variables and the chi-square test for categorical variables (SPSS version 8, 1999).

Results
Two hundred sixty-eight patients were identified and assessed for eligibility for the study. 

Of these, 103 were excluded because 1) features suggestive of s-IBM, rhabdomyolysis 

Table 1; Diagnosis at presentation

PM DM Unspecified 
myositis

possible 
myositis

total

N (%) 9 (5) 59 (36) 65 (39) 32 (19) 165

Isolated 9 54 38 29 130

With CTD - 3 26 3 32

With malignancy - 2 1 0 3

Sex: number of women (%) 7 (78) 39 (66) 53 (82) * 21 (66) 120 (73)

Mean duration of symptoms at presentation, mo (SD) 10 (7) † 4 (4) 5 (4) 3 (2) 5 (4)

Mean disease duration at follow-up, y (SD) 5.6 (2.8) 6.7 (4.7) 6.9 (4.0) 7.3 (5.0) 4.9 (3.7)

Number of patients re-examined (%) 7 (78) 41 (69) 40 (62) 23 (72) 111 (67)

*More women in the unspecified group compared to the rest (p = 0.03).
† Longer disease duration in PM than in the other patients (95 % CI of the difference: 2.8-8.3).
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or muscular dystrophy were present (73 patients); 2) clinical data were insufficient 

to determine disease course after presentation (18 patients); 3) no biopsy specimen 

was available for review (4 patients); or 4) the biopsy findings were completely normal 

(8 patients), leaving 165 patients for the analysis. Fourteen biopsies were taken shortly 

after prednisone therapy was started (four isolated DM, six unspecified myositis [two 

isolated, four with CTD], and four possible myositis [two isolated, two with CTD]). We 

re-examined 111 of the 165 included patients (67%) after a mean follow-up of 6.5 

years (range 1 – 23 years). Thirty-four patients had died (21%), 5 could not be traced 

(3%), and 15 patients declined to be re-examined (9%). The 54 patients who were not 

re-examined were no different from the others with respect to diagnosis, sex, or age. 

Information on the clinical course could be obtained from the charts of all patients. 

Table 1 and 2 show the diagnoses made based on the clinical data and biopsy results at 

initial presentation. Table 3 shows the diagnoses at initial and follow-up evaluations. At 

initial evaluation, definite PM was diagnosed in 9 out of the 165 patients (5%; 95% CI, 3 

to 10%; see table E-1 on the Neurology Web site).  In these nine patients with PM, mean 

duration of signs and symptoms before presentation was 5.6 months longer (95% CI of 

Table 2; Diagnosis at presentation, laboratory characteristics

age (SD) sCK (SD) non-specific 
auto-antibodies

MSA any Jo-1 Mi-2 SRP Synthetase

PM (n = 9) 54 (15) 1047 (894) 5/ 8 (63%) 2/ 8 (25%) 0/ 8 1/ 7 (14%) 1/ 7 (14%)§ 1/ 7 (14 %)§

isolated (n = 9) 54 (15) 1047 (894) 5/ 8 (63%) 2/ 8 (25%) 0/ 8 1/ 7 (14%) 1/ 7 (14%) 1/ 7 (14%)

+ CTD (n = 0) - - - - - - - -

+ mal (n = 0) - - - - - - - -

DM (n = 59) 47 (16) 2213 (3041) 37/ 52 (71%) 22/ 42  (52%) 9/ 42 (21%) 12/ 36 (33%)¶† 0/ 37 2/ 37 (5%)¶

isolated (n = 54) 47 (15) 2304 (3126) 33/ 48 (70%) 21/ 38  (55%) 9/ 38  (24%) 11/ 32 (34%)¶ 0/ 33 2/ 33 (6%)¶

+ CTD (n = 3) 29 (5) 425 (440) 3/ 3 (100%) 0/ 3 0/ 3 0/ 3 0/ 3 0/ 3

+ mal (n = 2) 68 (6) 2509 (2964) 1/ 1 (100%) 1/ 1 (100%) 0/ 1 1/ 1 (100%) 0/ 1 0/ 1

Unsp myositis (n = 65) 40 (16)* 2656 (3717) 44/ 59  (75%) 13/ 35 (37%) 9/ 35 (26%)‡ 4/ 30 (13%)¶ 0/ 30 1/ 30 (3%)¶

isolated (n = 38) 41 (17) 2281 (2056) 23/ 36 (64%) 9/ 21 (43%) 7/ 21 (33%) 2/ 19 (11%) 0/ 19 0/ 19

+ CTD (n = 26) 37 (15) 2293 (2513) 21/ 23 (91%) 4/ 14 (15%) 2/ 14 (14%) 2/ 11 (18%)¶ 0/ 11 1/ 11 (9%)¶

+ mal (n = 1) 32 26340 - - - - - -

Poss myositis7 (n =  32) 49 (16) 4038 (4850)** 13/ 30 (43%) 8/ 23 (35%) 2/ 23 (9%) 3/ 22 (9%)¶ 2/ 22 (9%) 2/ 22 (9%)¶

isolated (n = 29) 48 (15) 3586 (3248) 10/ 27 (63%) 7/ 20 (35%) 1/ 20 (5%) 3/ 20 (15%)¶ 2/ 20 (10%) 2/ 20 (10%)¶

+ CTD (n = 3) 50 (31) 8412 (13612) 3/ 3 (100%) 1/ 3 (33%) 1/ 3 (33%) 0/ 2 0 / 2 0 / 2

+ mal (n = 0) - - - - - - - -

Total group 45 (17) 2681 (3691) 106/ 149 (71%) 45/ 108 (42%) 20/ 108  (19%) 20/ 95 (21%) 3/ 96 (3%) 6/ 96 (6%)

§ Two MSAs were found in one patient: SRP and anti-synthetase not Jo-1. † Mi-2 antibodies occurred 
significant more often in DM (p = 0.02). * Patients with unspecified myositis were significant younger 
(95 % CI of difference: 4-14). ‡ Jo-1 antibodies occurred significant more often in patients with 
unspecified myositis (p = 0.01). ** Patients with possible myositis had significant higher sCK (95 % CI 
of difference: 259-3112). ¶ Two MSAs were found in three patients: Mi-2 and anti-synthetase not Jo-1. 
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the difference, 0.3 to 10.8) than in the other groups. There was a nonsignificant difference 

with regard to sCK activity and age between patients with PM and the other categories. 

In patients with PM, sCK was lower and age at onset was higher. In four patients (Patients 

6 through 9), the disease progressed slowly despite treatment with high-dose sustained 

prednisone. Follow-up re-examination revealed finger flexor weakness in one patient 

(Patient 6) and prominent distal leg weakness in three patients (Patients 7, 8 and 9). 

A repeat muscle biopsy in one of these patients (Patient 8) showed basophilic rimmed 

vacuoles. Another patient (Patient 5) had initially responded well to high dose prednisone, 

but he remained corticosteroid dependent and never regained normal muscle strength or 

sCK levels. His repeat muscle biopsy showed abundant rimmed vacuoles and nuclear 18- 

to 21-nm tubulofilaments using electron microscopy. One patient (Patient 1) differed from 

the other patients with PM because she never, at any time, had had detectable muscle 

weakness. She complained of muscle soreness and arthralgia of the finger joints, and 

had a positive rheumatoid factor. Another patient (Patient 2) was remarkable because she 

had finger extensor weakness at initial evaluation that did not improve despite adequate 

treatment. The muscle biopsy of one patient (Patient 3) showed abundant reactive 

Table 2; Diagnosis at presentation, laboratory characteristics

age (SD) sCK (SD) non-specific 
auto-antibodies

MSA any Jo-1 Mi-2 SRP Synthetase

PM (n = 9) 54 (15) 1047 (894) 5/ 8 (63%) 2/ 8 (25%) 0/ 8 1/ 7 (14%) 1/ 7 (14%)§ 1/ 7 (14 %)§

isolated (n = 9) 54 (15) 1047 (894) 5/ 8 (63%) 2/ 8 (25%) 0/ 8 1/ 7 (14%) 1/ 7 (14%) 1/ 7 (14%)

+ CTD (n = 0) - - - - - - - -

+ mal (n = 0) - - - - - - - -

DM (n = 59) 47 (16) 2213 (3041) 37/ 52 (71%) 22/ 42  (52%) 9/ 42 (21%) 12/ 36 (33%)¶† 0/ 37 2/ 37 (5%)¶

isolated (n = 54) 47 (15) 2304 (3126) 33/ 48 (70%) 21/ 38  (55%) 9/ 38  (24%) 11/ 32 (34%)¶ 0/ 33 2/ 33 (6%)¶

+ CTD (n = 3) 29 (5) 425 (440) 3/ 3 (100%) 0/ 3 0/ 3 0/ 3 0/ 3 0/ 3

+ mal (n = 2) 68 (6) 2509 (2964) 1/ 1 (100%) 1/ 1 (100%) 0/ 1 1/ 1 (100%) 0/ 1 0/ 1

Unsp myositis (n = 65) 40 (16)* 2656 (3717) 44/ 59  (75%) 13/ 35 (37%) 9/ 35 (26%)‡ 4/ 30 (13%)¶ 0/ 30 1/ 30 (3%)¶

isolated (n = 38) 41 (17) 2281 (2056) 23/ 36 (64%) 9/ 21 (43%) 7/ 21 (33%) 2/ 19 (11%) 0/ 19 0/ 19

+ CTD (n = 26) 37 (15) 2293 (2513) 21/ 23 (91%) 4/ 14 (15%) 2/ 14 (14%) 2/ 11 (18%)¶ 0/ 11 1/ 11 (9%)¶

+ mal (n = 1) 32 26340 - - - - - -

Poss myositis7 (n =  32) 49 (16) 4038 (4850)** 13/ 30 (43%) 8/ 23 (35%) 2/ 23 (9%) 3/ 22 (9%)¶ 2/ 22 (9%) 2/ 22 (9%)¶

isolated (n = 29) 48 (15) 3586 (3248) 10/ 27 (63%) 7/ 20 (35%) 1/ 20 (5%) 3/ 20 (15%)¶ 2/ 20 (10%) 2/ 20 (10%)¶

+ CTD (n = 3) 50 (31) 8412 (13612) 3/ 3 (100%) 1/ 3 (33%) 1/ 3 (33%) 0/ 2 0 / 2 0 / 2

+ mal (n = 0) - - - - - - - -

Total group 45 (17) 2681 (3691) 106/ 149 (71%) 45/ 108 (42%) 20/ 108  (19%) 20/ 95 (21%) 3/ 96 (3%) 6/ 96 (6%)

§ Two MSAs were found in one patient: SRP and anti-synthetase not Jo-1. † Mi-2 antibodies occurred 
significant more often in DM (p = 0.02). * Patients with unspecified myositis were significant younger 
(95 % CI of difference: 4-14). ‡ Jo-1 antibodies occurred significant more often in patients with 
unspecified myositis (p = 0.01). ** Patients with possible myositis had significant higher sCK (95 % CI 
of difference: 259-3112). ¶ Two MSAs were found in three patients: Mi-2 and anti-synthetase not Jo-1. 

sCK = creatine kinase activity in serum in U/l; non-specific auto-antibodies any of, ANA, ENA, RF, a-Sm, 
a-dsDNA, a-RNP, aSSA, aSSB; MSA = myositis specific auto-antibodies; SRP = signal recognizing protein; 
synthetase =  anti-synthetase auto-antibody, other than Jo-;  Unsp myositis = unspecified myositis; Poss 
myositis = possible myositis. 
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inflammation in the vicinity of many necrotic muscle fibers, which made it difficult to 

assess whether inflammatory cells surrounded nonnecrotic fibers. Another patient (Patient 

4) had only minimal non-disabling bilateral iliopsoas weakness and muscle stiffness, which 

resolved quickly after administration of short-duration low-dose prednisone. 

A diagnosis of definite DM was established in 59 out of the 165 patients (36%; 95% CI, 2 

to 44%) based on the presence of typical skin abnormalities in 32 patients, perifascicular 

atrophy in 4 patients, and both features in 23 patients. The muscle biopsy of the 32 patients 

with DM who were diagnosed based on their skin abnormalities showed perivascular/

perimysial infiltrates in 26 patients and no or minimal infiltrates in 6 patients. Eleven 

patients had proximal muscle complaints without objectified muscle weakness. Patients 

with DM more often had anti-Mi-2 antibodies than the other patients (12/36 vs 8/59; p = 

0.02). Three patients had an associated CTD at onset of DM (two scleroderma, one mixed 

connective tissue disease [MCTD]). Two patients had an associated malignancy diagnosed 

< 2 years before the onset of DM. One woman was subsequently diagnosed with systemic 

lupus erythematosus (SLE) 6 months after initial evaluation of the DM, and five patients 

developed a malignancy within 2 years after the diagnosis of DM.

A diagnosis of unspecified myositis was made in 65 patients (39%; 95% CI, 32 to 47%). 

Patients with unspecified myositis were younger (40 vs 49 years; 95% CI of the difference: 

4 to 14), more often female (53/66 versus 67/99; p = 0.03), and more often had anti-Jo-1 

antibodies (9/35 vs 11/73; p = 0.02) compared with the rest of the patients. They did not 

differ from the other patient groups with respect to sCK activity, erythrocyte sedimentation 

rate (ESR), the presence of other MSAs, or the presence of nonspecific autoantibodies. 

Thirteen patients had proximal muscle complaints without objectified muscle weakness. 

Twenty-six patients had an associated CTD (seven, SLE; seven, MCTD; five, scleroderma; 

four, rheumatoid arthritis [RA]; and three, Sjögren’s syndrome). Ten of the 38 patients with 

isolated unspecified myositis developed a CTD during the course of the disease (26%; 95% 

CI, 13 to 43%), and three patients were diagnosed with a malignancy within 2 years after 

the diagnosis of myositis (8%; 95% CI, 2 to 21%).

Thirty-two patients (19%; 95% CI, 14 to 26%) were assigned to the possible myositis category. 

The biopsy specimens of these patients showed a necrotizing myopathy containing no or only 

minimal inflammatory cells in the vicinity of necrotic fibers. Ten of these patients had severe 

weakness, high sCK, abundant necrosis in the muscle biopsy, and a favorable outcome of 

their myositis after sustained treatment with high-dose prednisone, as described elsewhere.26 

Patients with possible myositis had higher sCK activity than the other patients (4,038 U/l vs 

2,352 U/l; 95% CI of the difference, 259 to 3,112). There were no differences in age, sex, 

MSAs, nonspecific autoantibodies, or ESR compared to the other patients. Three patients 

had proximal muscle complaints without objectified muscle weakness. Three patients had an 

associated CTD at onset of the muscle complaints (two, MCTD; one, Sjögren’s syndrome). 

Two patients developed a malignancy within 2 years after onset of possible myositis.
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Discussion
In this study we used clinical (rate of onset, distribution of weakness), laboratory 

(elevated sCK) and histopathological criteria for the diagnosis of the adult idiopathic 

inflammatory myopathies (IIMs), excluding s-IBM, based on disease features that 

are generally accepted to be valuable for the diagnosis of PM and DM and for 

differentiation from s-IBM.4,15-18 We did not include EMG findings because these are 

not likely to be of added value for the diagnosis of, and the distinction between IIMs. 

Likewise, detection of MSAs seems not to be of high additional differential diagnostic 

value as noted by us and by others. Although MSAs are specific for the IIMs,27,28 

they are not found to be useful in differentiating the IIM subtypes, including s-IBM.29

Our most important finding is the extremely rare occurrence of PM, which ultimately could 

only be diagnosed in 2% of patients with an inflammatory myopathy (and even less if 

patients with juvenile DM or s-IBM at initial evaluation are considered). At initial evaluation, 

this diagnosis was made in nine patients. These nine patients had longer disease duration 

before initial evaluation and tended to be older and have lower sCK activity than did the 

other patients, features suggestive of the diagnosis s-IBM. Five of the nine patients showed 

features at follow-up evaluation that we regard as highly suggestive of s-IBM. In one of 

these patients (PM Patient 5), a dystrophy or myopathy with rimmed vacuoles can not 

be ruled out.  It is of note, that none of the remaining four patients complied with the 

assumed typical clinical picture of young adults with limb-girdle distribution of muscle 

weakness. In large series of patients, frequencies of PM were 30 to 60% of all patients, 

Table 3; Frequencies of diagnoses at presentation and follow-up

Presentation Follow-up

PM isolated 9 (5%) 4 (2%)*

+CTD - -

+mal - -

DM isolated 54 (33%) 48 (29%)

+CTD 3 (2%) 4 (2%)

+mal 2 (1%) 7 (4%)

Unspecified myositis isolated 38 (23%) 25 (15%)

+CTD 28 (17%) 36 (23%)

+mal 1 (0.1%) 4 (2%)

Possible myositis isolated 29 (18%) 27 (17%)

+CTD 3 (2%) 3 (2%)

+mal - 2 (2%)

Total 165 (100%) 160 (97%)*

* Five patients (3%) who were diagnosed with PM showed features that were highly suggestive of 
s-IBM at follow-up.
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s-IBM and juvenile DM excluded.11,30,31 In these studies, diagnoses were based on the 1975 

Bohan and Peter criteria, which do not consider the histopathological differences between 

PM and DM and the differentiation of s-IBM from PM. By now, it is generally recognized 

that PM and s-IBM show endomysial mononuclear cell infiltrates that focally surround and 

invade nonnecrotic muscle fibers. Many patients diagnosed with treatment-resistant PM in 

the past retrospectively have been rediagnosed with s-IBM.32,33 Moreover, in recent years 

it has become clear that the muscle biopsy can also show endomysial infiltrates for several 

muscular dystrophies.34  Our results show that PM is an overdiagnosed condition and is 

by far the least common of the inflammatory myopathies. This should be investigated 

further in a prospective study that includes immunohistochemical characterization of the 

endomysial infiltrates, MHC-I expression, and adequate exclusion of muscular dystrophies.

Our study also revealed that a definite diagnosis of PM or DM was not possible for 59% 

of patients at initial evaluation. In 40%, this was because of the absence of distinctive 

features allowing a diagnosis of PM or DM. The muscle biopsies of these patients showed 

perimysial and perivascular localization of the inflammation, suggestive of a primary 

microangiopathy, as found in patients with DM. The muscle biopsies of a large majority 

of all patients with myositis and associated CTD showed a histopathology of unspecified 

myositis (28/32). Furthermore, in 26 of 32 patients with DM who were diagnosed based 

on their skin abnormalities, histopathologic features were similar to those found in patients 

with an unspecified myositis. It should also be noted that anti Jo-1 antibodies occurred in 

almost the same proportion of patients with DM (9/42) as with unspecified myositis (9/35). 

This finding further contradicts the notion that Jo-1-associated myositis is distinct from 

DM,35 and is in line with previous observations.36 Future studies, including phenotyping 

of inflammatory cells and histochemical and electron microscopic investigations of the 

skeletal muscle microvasculature, may clarify if DM, myositis associated with CTD, and 

our group of isolated unspecified myositis have pathogenetic mechanisms in common. 

It should be noted that, in view of the limitations of a retrospective study design, it is 

possible that subtle skin changes were overlooked in some of our patients with unspecified 

myositis. We would like to stress that our diagnosis of unspecified myositis corresponds 

with the diagnosis of definite PM according to the Bohan and Peter criteria based on 

the mere absence of DM skin changes.1 The implication of this notion goes beyond 

semantics: nowadays, a diagnosis of PM has become connected with a presumed immune 

mechanism (activated T-cells that are directed primarily against an as yet unknown muscle 

fiber antigen). This hypothesis originates from observations of mononuclear cells focally 

surrounding and invading nonnecrotic fibers, which, however, is no feature of the category 

of patients described here with unspecified myositis. 

Nineteen percent of our patients were diagnosed with possible myositis because the muscle 

biopsy specimen showed a necrotizing myopathy but contained no inflammatory exudate. 

This group corresponds with a diagnosis of probable PM according to Dalakas.4 However, 
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the designation ‘probable PM’ implies that there is a similar pathogenesis to ‘definite PM’, 

for which there is no evidence as yet. The absence of clear inflammation could be the result 

of a sampling error, although this is not plausible because the biopsies were taken from a 

severely affected muscle showing abundant myopathic abnormalities. Admittedly, we did 

not systematically perform (immuno)histochemistry and DNA analyses to exclude muscular 

dystrophies. This can be investigated further in a prospective study that should include 

current possibilities to diagnose specific muscular dystrophies, and immunohistochemical 

studies such as MHC-I expression. However, despite the lack of inflammatory infiltrates, 

the prednisone-induced complete resolution of muscle weakness and normalization of sCK 

in 60% of the re-examined patients (data to be described separately), the presence of 

MSAs in approximately the same proportion of patients as in the other IIM subtypes, and 

the absence of any differences with the other patients strongly indicate that this category 

should be regarded as an immune-mediated myopathy. Considering our methods used for 

patient identification, it is conceivable that the prevalence of this patient type is underrated 

in our study. 

It is of note that one-fourth of the patients with isolated unspecified myositis developed 

a CTD during the follow-up period. Furthermore, 8% of patients with isolated unspecified 

myositis and 7% of patients with isolated possible myositis developed a malignancy after 

onset of the myositis. Therefore, a patient with isolated unspecified myositis should be 

carefully followed for the development of CTD. Also, a work-up for diagnosing malignancies 

should not be limited to patients with DM but also should include patients with isolated 

unspecified and isolated possible myositis.

Our study focused on showing that applying currently used diagnostic criteria might lead 

to erroneous subclassification of patients with IIM. Potentially, our findings can facilitate 

future studies of pathologic mechanisms, which should form the basis for improving the 

classification of the IIMs.

proefschrift Bronner.indb   39 22-9-2009   14:12:37



40

References
 1. Bohan A, Peter JB. Polymyositis and dermatomyositis (first of two parts). N Engl J Med 1975; 

292(7):344-7.

 2. Bohan A, Peter JB. Polymyositis and dermatomyositis (second of two parts). N Engl J Med 
1975; 292(8):403-7. 

 3. Arahata K, Engel AG. Monoclonal antibody analysis of mononuclear cells in myopathies. I: 
Quantitation of subsets according to diagnosis and sites of accumulation and demonstration 
and counts of muscle fibers invaded by T cells. Ann Neurol 1984; 16(2):193-208.

 4. Dalakas MC. Polymyositis, dermatomyositis and inclusion-body myositis. N Engl J Med 1991; 
325(21):1487-98.

 5. Carpenter S, Karpati G, Heller I, Eisen A. Inclusion body myositis: a distinct variety of idiopathic 
inflammatory myopathy. Neurology 1978; 28(1):8-17.

 6. Griggs RC, Askanas V, DiMauro S et al. Inclusion body myositis and myopathies. Ann Neurol 
1995; 38(5):705-13.

 7. Arahata K, Engel AG. Monoclonal antibody analysis of mononuclear cells in myopathies. IV: 
Cell-mediated cytotoxicity and muscle fiber necrosis. Ann Neurol 1988; 23(2):168-73.

 8. Hohlfeld R, Engel AG. The immunobiology of muscle. Immunol Today 1994; 15(6):269-74.

 9. Griggs RC, Karpati G. The pathogenesis of dermatomyositis [editorial; comment]. Arch Neurol 
1991; 48(1):21-2.

 10. de Visser M, Emslie-Smith AM, Engel AG. Early ultrastructural alterations in adult 
dermatomyositis. Capillary abnormalities precede other structural changes in muscle. J Neurol 
Sci 1989; 94(1-3):181-92.

 11. Hill CL, Zhang Y, Sigurgeirsson B et al. Frequency of specific cancer types in dermatomyositis 
and polymyositis: a population-based study. Lancet 2001; 357(9250):96-100.

 12. Benveniste O, Cherin P, Maisonobe T et al. Severe perturbations of the blood T cell repertoire 
in polymyositis, but not dermatomyositis patients. J Immunol 2001; 167(6):3521-29.

 13. Nishio J, Suzuki M, Miyasaka N, Kohsaka H. Clonal biases of peripheral cd8 t cell repertoire 
directly reflect local inflammation in polymyositis. J Immunol 2001; 167(7):4051-58.

 14. Danon MJ, Reyes MG, Perurena OH, Masdeu JC, Manaligod JR. Inclusion body myositis. A 
corticosteroid-resistant idiopathic inflammatory myopathy. Arch Neurol 1982; 39(12):760-4.

 15. Karpati G, Carpenter S. Pathology of the inflammatory myopathies. Baillieres Clin Neurol 1993; 
2(3):527-56.

 16. Dalakas MC. Immunopathogenesis of inflammatory myopathies. Ann Neurol 1995; 37 Suppl 
1:S74-S86.

 17. Engel AG, Hohlfeld R, Banker BQ. Inflammatory myopathies: the polymyositis and 
dermatomyositis syndromes. In: Engel AG, Franzini-Armstrong C, editors. Myology. New York: 
McGraw-Hill; 1994: 1335-83.

 18. Amato AA, Barohn RJ. Idiopathic inflammatory myopathies. Neurol Clin 1997; 15(3):615-48.

 19. van der Meulen MF, Hoogendijk JE, Moons KG, Veldman H, Badrising UA, Wokke JH. Rimmed 
vacuoles and the added value of SMI-31 staining in diagnosing sporadic inclusion body 
myositis. Neuromuscul Disord 2001; 11(5):447-51.

proefschrift Bronner.indb   40 22-9-2009   14:12:37



C
hapter 3

Po
lym

yositis: an overdiagnosed entity

41

 20. Arnett FC, Edworthy SM, Bloch DA et al. The American Rheumatism Association 1987 revised 
criteria for the classification of rheumatoid arthritis. Arthritis Rheum 1988; 31(3):315-24.

 21. Kasukawa R. Mixed connective tissue disease. Intern Med 1999; 38(5):386-93.

 22. Tan EM, Cohen AS, Fries JF et al. The 1982 revised criteria for the classification of systemic 
lupus erythematosus. Arthritis Rheum 1982; 25(11):1271-77.

 23. Vitali C, Bombardieri S, Moutsopoulos HM et al. Assessment of the European classification 
criteria for Sjogren’s syndrome in a series of clinically defined cases: results of a prospective 
multicentre study. The European Study Group on Diagnostic Criteria for Sjogren’s Syndrome. 
Ann Rheum Dis 1996; 55(2):116-21.

 24. Preliminary criteria for the classification of systemic sclerosis (scleroderma). Subcommittee 
for scleroderma criteria of the American Rheumatism Association Diagnostic and Therapeutic 
Criteria Committee. Arthritis Rheum 1980; 23(5):581-90.

 25. Brouwer R, Hengstman GJ, Vree EW et al. Autoantibody profiles in the sera of European 
patients with myositis. Ann Rheum Dis 2001; 60(2):116-23.

 26. Bronner IM, Hoogendijk J, Wintzen AR, et al. Necrotising myopathy, an unusual presentation 
of myositis. J Neurol 2003;250:480-5.

 27. Biswas T, Miller FW, Takagaki Y, Plotz PH. An enzyme-linked immunosorbent assay for the 
detection and quantitation of anti-Jo-1 antibody in human serum. J Immunol Methods 1987; 
98(2):243-8.

 28. Miller FW. Myositis-specific autoantibodies. Touchstones for understanding the inflammatory 
myopathies. JAMA 1993; 270(15):1846-9.

 29. Hengstman GJ, Brouwer R, Egberts WT et al. Clinical and serological characteristics of 125 
Dutch myositis patients. Myositis specific autoantibodies aid in the differential diagnosis of the 
idiopathic inflammatory myopathies. J Neurol 2002; 249(1):69-75.

 30. Love LA, Leff RL, Fraser DD et al. A new approach to the classification of idiopathic 
inflammatory myopathy: myositis-specific autoantibodies define useful homogeneous patient 
groups. Medicine (Baltimore) 1991; 70(6):360-74.

 31. Joffe MM, Love LA, Leff RL et al. Drug therapy of the idiopathic inflammatory myopathies: 
predictors of response to prednisone, azathioprine, and methotrexate and a comparison of 
their efficacy. Am J Med 1993; 94(4):379-87.

 32. Amato AA, Gronseth GS, Jackson CE et al. Inclusion body myositis: clinical and pathological 
boundaries. Ann Neurol 1996; 40(4):581-6.

 33. van der Meulen MF, Hoogendijk JE, Jansen GH, Veldman H, Wokke JH. Absence of characteristic 
features in two patients with inclusion body myositis. J Neurol Neurosurg Psychiatry 1998; 
64(3):396-8.

 34. Gallardo E, Rojas-Garcia R, de Luna N, Pou A, Brown RH, Jr., Illa I. Inflammation in dysferlin 
myopathy: immunohistochemical characterization of 13 patients. Neurology 2001; 57(11):2136-
38.

 35. Mozaffer T, Pestronk A. Myopathy with anti-Jo-1 antibodies: pathology in perimysium and 
neighbouring muscle fibes. J Neurol Neurosurg Psychiatry 2000;68:472-8.

 36. Greenberg SA, Sanoudou D, Haslett JN, et al. Molecular profiles of inflammatory myopathies. 
Neurology 2002;59:1170-82.

 

proefschrift Bronner.indb   41 22-9-2009   14:12:37



proefschrift Bronner.indb   42 22-9-2009   14:12:37



4
Necrotising myopathy, 
an unusual presentation 
of a steroid-responsive 
myopathy

Irene M. Bronner, 

Jessica E. Hoogendijk, 

Axel R. Wintzen, 

Marjon F.G. van der Meulen, 

Wim H.J.P. Linssen, 

John H.J. Wokke, 

Marianne de Visser

J Neurol 2003;250:480-485

proefschrift Bronner.indb   43 22-9-2009   14:12:37



44

Abstract
Objective: To evaluate the clinical features, muscle pathology and response to treatment 

in patients with a necrotising myopathy, without mononuclear cell infiltrates.  

Background: Mononuclear cell infiltrates in the muscle biopsy are the diagnostic hallmark 

of the immune-mediated idiopathic inflammatory myopathies (IIM). In patients with the 

typical clinical features of IIM, absence of these infiltrates in the muscle biopsy specimen 

casts doubt on the diagnosis and leads to uncertainty about therapeutical strategies.

Methods: A detailed description is given of the clinical, laboratory, and histopathological 

features of eight patients suspected to have an idiopathic inflammatory myopathy, in whom 

mononuclear cell infiltrates in their muscle biopsy were lacking.

Results: Eight patients (five men, three women, age range 40-69 years) had severe, 

symmetrical proximal weakness with a subacute onset. There were no skin abnormalities 

suggesting dermatomyositis. Serum creatine kinase activity was more than 10 times 

elevated. Repeated muscle biopsy specimens, taken from a symptomatic muscle prior to 

immunosuppressive treatment showed widespread necrosis, regeneration, and atrophy of 

muscle fibres, but no mononuclear cell infiltrates. Known causes of necrotising myopathy 

were excluded. Three patients had a malignancy. Adequately dosed and sustained 

immunosuppressive treatment eventually resulted in normal or near normal muscle strength 

in seven patients. One patient showed marked improvement.

Conclusion: Occasionally, patients who clinically present as an idiopathic inflammatory 

myopathy may lack mononuclear cell infiltrates in their muscle biopsy specimens. This 

subacute-onset, progressive necrotising myopathy should not deter the clinician from 

timely and appropriate treatment as we consider this myopathy to be steroid-responsive 

with a possible immune-mediated pathogenesis. 
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Introduction
Polymyositis (PM) and dermatomyositis (DM) are considered idiopathic inflammatory 

myopathies. In 1975 diagnostic criteria for PM and DM were established, including: (1) 

symmetric proximal muscle weakness; (2) elevation of muscle enzyme levels (especially 

serum creatine kinase (sCK) activity); (3) the electromyographic triad of a) small amplitude, 

short duration, polyphasic motor unit action potentials, b) fibrillations, positive sharp waves, 

increased insertional irritability, and c) spontaneous bizarre high frequency discharges; 

(4) muscle biopsy abnormalities, i.e., degeneration, regeneration, necrosis, phagocytosis, 

and an interstitial infiltrate of mononuclear cells; and (5) the typical skin rash in case of 

dermatomyositis.2,3 These criteria do not differentiate PM from DM except for the skin 

abnormalities. It was the merit of Engel and Arahata to stress histological differences between 

PM and DM, implicating different pathogenetic mechanisms.12 The histological hallmark of 

PM is the presence of mononuclear cell infiltrates surrounding and invading non-necrotic 

muscle fibres, associated with muscle fibre necrosis and signs of regeneration.12 Absence 

of these infiltrates should raise doubt about the diagnosis of PM.6 In those cases other 

diagnoses such as rhabdomyolysis, myopathy due to endocrine disorders or myotoxic drugs, 

acid maltase deficiency, sarcoglycanopathies, dystrophinopathy or other muscle dystrophies 

should be considered. Occasionally, patients with cancer may have the histopathological 

picture of a necrotising myopathy, but without signs of inflammatory cell infiltration. This 

was described as a variant of PM.15,17,19,20 In addition, in the older literature a few reports 

on PM were found wherein a small percentage of muscle biopsy specimens show necrotic 

and regenerating fibres without accompanying cell infiltrates.7,16,18 More recently, Emslie-

Smith and Authier1,11 described a myopathy with necrotic and regenerating muscle fibres 

and only minimal cellular infiltration associated with so-called pipestem capillaries and 

membrane attack complex deposition in the capillaries. The authors suggested that this 

myopathy might be an unusual form of idiopathic inflammatory myopathy.1

In this study we describe eight patients with the clinical and laboratory features highly 

suggestive for an idiopathic inflammatory myopathy, but without the confirmation at a 

histopathological level, since the muscle specimens only showed necrotising myopathy 

without mononuclear cell infiltrates.

Methods
The case records of eight patients who had been diagnosed as an idiopathic inflammatory 

myopathy (IIM) were reviewed for clinical, laboratory and follow-up data. In these patients 

the diagnoses of IIM was not histopathologically confirmed as the muscle biopsy specimen 

showed only necrotising myopathy without mononuclear cell infiltrates. All presented with 
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subacute (less than 6 months) progressive symmetrical proximal muscle weakness and more 

than 10 fold elevated sCK. None of the patients showed skin abnormalities. Family history 

was negative for neuromuscular disorders. Clinical evaluation of muscle strength was done 

by means of the MRC (Medical Research Counsil) grading scale. In all patients other causes 

of necrotising myopathy were ruled out including defects of dystrophin or sarcoglycan, 

hypo- and hyperthyroidism, and the use of myotoxic drugs or toxins. None of the patients 

mentioned a history of dark urine rendering rhabdomyolysis unlikely. Muscle specimens 

were obtained from weak muscles. In every patient at least one open muscle biopsy was 

taken before the initiation of prednisone or other immunosuppressive treatment. Four 

patients had two and one had three muscle biopsies. All muscle biopsy specimens were 

reviewed by two experienced observers (MdeV, JH). The haematoxylin and eosin (H & E) 

stained biopsies were meticulously screened for mononuclear cell infiltrates in a number of 

consecutive sections, and also screened for atrophic, necrotic or regenerating muscle fibres 

and for perifascicular atrophy. Necrotic muscle fibres were identified as those with diffuse 

pale staining and a hyaline appearance on H & E stains, and may or may not be invaded 

by macrophages. Additional cryostat sections were immunostained in seven patients for 

Table 1; Clinical features of eight patients with necrotising myopathy

Patient 1 2 3 4 5 6 7 8

Age of onset (years)  40 43 55 69 41 60 61 68

Sex Male Female Female Male Female Male Male Male  

Proximal weakness
at onset

UL + ++ + + ++ ++ ++ +

LL ++ ++ ++ + ++ ++ ++ ++

Pain - - - + + - + -

Dysphagia + + + - - - + +

CK (IU/L) 9400 14317 4820 1993 6886 11618 3584 3586

Cancer None None None Oral cavity None Rectum Rectum None

Treatment Prednisone, 
IVIg,

Prednisone, 
IVIg,

Prednisone, 
MTX

Prednisone Prednisone Prednisone, 
AZA

Prednisone Prednisone, 
AZA,

AZA, MTX MTX, Cyclo., AZA IVIg, Plasmaph.

Follow-up (years) 5 4 3 8 1 2 4 7

Outcome Still on 
prednisone 

& IVIg 

Low-doses 
prednisone

Low-doses 
prednisone

Normal 
strength

Low-doses 
prednisone 

Still on 
prednisone

Strength near 
normal

Improved

Strength 
near normal 

Strength near 
normal  

Normal 
strength 

Died of 
cancer

Strength near 
normal  

Moderate 
proximal 
weakness

Died of cancer Strength near 
normal

weakness: ++ = severe (MRC grade strength £ 3 in some muscles); + = mild to moderate (MRC grade 
4 ); - = no weakness (MRC grade 5 in all muscles); UL = upper limb, LL = lower limb; Dysphagia: + = 
present; - = absent; CK = creatine kinase; IVIg = intravenous immunoglobulin; AZA = azathioprine; MTX 
= methotrexate; Plasmaph.= plasmapheresis; Cyclo.=cyclosporin
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T lymphocytes (CD3), B lymphocytes (CD20), macrophages (CD68), membrane attack 

complex (C5b-9), and major histocompatibility complex class I (HLA-ABC). Ultrastructural 

studies were done to search for microangiopathy and endothelial microtubular inclusions in 

seven patients and for pipestem capillaries in three patients.

Results

Clinical features

The clinical and laboratory features of the eight participating patients (five men, range 

40 to 69 years) are shown in Table 1. All patients presented with subacute (less than six 

months), progressive symmetrical proximal muscle weakness. This proximal weakness was 

severe (MRC ≤ 3) in all except one (no. 4). Mild distal weakness was present in four patients 

(nos. 2, 3, 5, 8). Five patients (nos. 1, 2, 3, 7, 8) had dysphagia. Three patients (nos. 4, 6, 

7) had cancer. Patient 6 had cancer three years prior to the onset of muscle weakness, in 

patient 4 and 7  muscle weakness antedated cancer by two and three years, respectively. 

No patients had cardiac involvement. The mean duration 

of follow-up was 4 years (range 1 to 8). Serum CK was 

elevated more than 10 fold in all patients. Sera tested for 

anti-Jo-1 antibodies in four patients (nos. 1, 2, 6, 7) were 

negative. In seven out of eight patients electromyography 

showed small amplitude, short duration, polyphasic motor 

unit potentials. Fibrillations and positive sharp waves were 

found in five patients. All patients were finally treated with 

high-dose prednisone (1-1,5mg/kg body weight). Treatment 

was needed over a long period of time as improvement 

of muscle strength took more than 3 months to become 

noticeable in five patients ( nos.1, 2, 6, 7, 8). In six patients 

(nos. 1, 2, 3, 6, 7, 8) muscle weakness relapsed during 

tapering off of prednisone. In three patients (nos. 2, 6, 

7) the initial prednisone treatment trial was postponed 

because of the diagnostic study or tapered off quickly 

because of doubt about the diagnosis as inflammation 

was lacking in the muscle biopsy specimens. This resulted 

in further clinical deterioration and in patient 2 even 

temporary artificial ventilation was needed. A second trial 

with high-dose prednisone for at least four weeks and 

subsequently slowly tapered off, eventually resulted in 

a favourable response. Because of the severity of muscle 

Table 1; Clinical features of eight patients with necrotising myopathy

Patient 1 2 3 4 5 6 7 8

Age of onset (years)  40 43 55 69 41 60 61 68

Sex Male Female Female Male Female Male Male Male  

Proximal weakness
at onset

UL + ++ + + ++ ++ ++ +

LL ++ ++ ++ + ++ ++ ++ ++

Pain - - - + + - + -

Dysphagia + + + - - - + +

CK (IU/L) 9400 14317 4820 1993 6886 11618 3584 3586

Cancer None None None Oral cavity None Rectum Rectum None

Treatment Prednisone, 
IVIg,

Prednisone, 
IVIg,

Prednisone, 
MTX

Prednisone Prednisone Prednisone, 
AZA

Prednisone Prednisone, 
AZA,

AZA, MTX MTX, Cyclo., AZA IVIg, Plasmaph.

Follow-up (years) 5 4 3 8 1 2 4 7

Outcome Still on 
prednisone 

& IVIg 

Low-doses 
prednisone

Low-doses 
prednisone

Normal 
strength

Low-doses 
prednisone 

Still on 
prednisone

Strength near 
normal

Improved

Strength 
near normal 

Strength near 
normal  

Normal 
strength 

Died of 
cancer

Strength near 
normal  

Moderate 
proximal 
weakness

Died of cancer Strength near 
normal

weakness: ++ = severe (MRC grade strength £ 3 in some muscles); + = mild to moderate (MRC grade 
4 ); - = no weakness (MRC grade 5 in all muscles); UL = upper limb, LL = lower limb; Dysphagia: + = 
present; - = absent; CK = creatine kinase; IVIg = intravenous immunoglobulin; AZA = azathioprine; MTX 
= methotrexate; Plasmaph.= plasmapheresis; Cyclo.=cyclosporin
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weakness and the absence of an immediate response on prednisone, five patients (nos.1, 

2, 3, 6, 8) were also treated with other immunosuppressive or immunemodulating agents 

(Table 1). In three patients (nos. 2, 6, 8) addition of azathioprine was effective, in patient 3 

methotrexate and in patients 1 and 8 monthly intravenous immunoglobulin (IVIg) therapy 

was beneficial. Finally all eight patients had clear improvement in muscle strength and 

normalization of sCK. Seven patients (nos. 1, 2, 3, 4, 5, 7, 8) had no or only slight proximal 

weakness not impairing their activities of daily living. Patient 4 and 7 died of cancer during 

follow-up. Patient 6 improved but had still moderate proximal weakness. 

Case reports

Patient 1

A 40-year-old carpenter was referred with proximal weakness and difficultly with swallowing 

for the past month. Neurological examination showed moderate symmetrical proximal 

weakness of the upper limbs (MRC grade 4) and marked symmetrical proximal weakness 

of the lower limbs (MRC grade 3). There was no distal weakness. Sensation was normal 

and reflexes were present. Serum CK was 9400 IU/L (upper limit of normal 190 IU/L). 

Muscle biopsy revealed widespread necrotic fibres and regeneration, but no mononuclear 

inflammatory cell infiltrate. At the ultrastructural level neither pipestem capillaries nor 

endothelial microtubular inclusions were found. Prednisone 100mg daily was administered. 

As his condition deteriorated, a second muscle biopsy was performed showing the same 

abnormalities. Acid maltase deficiency, dystrophinopathy, and sarcoglycanopathies were 

excluded. Monthly intravenous immunoglobulin (IVIg) therapy, 2g/kg body weight, was 

initiated. In the ensuing months his strength improved and sCK decreased to 1300 IU/L. 

While tapering off the prednisone, weakness increased and sCK raised to 7230 IU/L. 

Because methotrexate and azathioprine were not tolerated, the dosage of prednisone was 

increased on which he improved. In the following three years the patient had two relapses 

with severe weakness and further elevation of sCK (6201 and 9964, respectively). Both 

relapses responded to high-dose prednisone, while continuing IVIg. After his last relapse 

(one and a half year ago) he improved considerably and is able to function normally with 

only slight proximal weakness while sCK decreased to 880 IU/l.

Patient 2

A 43-year-old woman noted progressive weakness over a few weeks. On examination 

she had severe symmetrical weakness (MRC grade 3) of her neck, shoulder girdle, and 

pelvic girdle muscles. There was slight distal weakness of her ankle flexors. Serum CK 

was 14.317 IU/L. A muscle biopsy from her left quadriceps femoris muscle showed 

necrotic, regenerating, and atrophic muscle fibres without mononuclear cell infiltrates. 

Despite treatment with prednisone 60 mg daily and methotrexate 15mg/wk the patient 

became progressively weak. Thereupon intravenous therapy with immunoglobulin and 
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methylprednisolone was added while oral prednisone medication was tapered off over 

a period of two months. Serum CK decreased to 3887 IU/L, without improvement of 

strength. Prednisone (60mg daily) was restarted, combined with cyclosporin. Her 

situation deteriorated until she became bedridden and had to be admitted to hospital. 

Since there was doubt about the diagnosis, a new biopsy was performed, once again 

showing no cellular infiltration. Acid-maltase deficiency and dystrophinopathy were 

excluded. Thereupon all medication was stopped considering the lack of response and 

the lack of histopathological proof of an inflammatory myopathy. However, the clinical 

picture progressively worsened. On examination, there was severe symmetric paresis (MRC 

grade 2-3) of all proximal muscles of arms and legs, and of the axial muscles. Serum CK 

was 14.866 IU/L. A muscle biopsy was repeated and again showed extensive necrosis 

but no mononuclear cell infiltrates. Because of respiratory insufficiency night-time artificial 

ventilation was required. High-dose prednisone (70 mg) was re-initiated and continued 

for 6 weeks, followed by a very slow dose reduction schedule. Azathioprine (150 mg) was 

added. In the following months her strength improved slowly while sCK decreased to 362 

IU/l. After one year artificial night-time ventilatory support was stopped. In the following 

year her strength recovered completely, except for a slight paresis of both iliopsoas muscles 

and a slight waddling gait. At present prednisone dose is 10 mg on alternate days and 

there has been no relapse.

Muscle pathology

The results of muscle pathology are shown in Table 2. Because the clinical diagnosis of an 

idiopathic inflammatory myopathy could not be confirmed at the histopathological level, 

several biopsies have been taken: three patients (nos. 3,4,5) had one, four patients (nos. 

1,6,7,8) had two and one patient (no 2) had even three open muscle biopsies taken from 

weak muscles. All specimens showed widespread necrotic, atrophic and regenerating 

muscle fibres. Although phagocytosis of necrotic fibres was evident, there were no 

perimysial, perivascular or endomysial mononuclear cell infiltrates, and no invasion of 

non-necrotic muscle fibres by inflammatory cells (Fig. 1). None of the specimens showed 

perifascicular atrophy. Immunostaining of the seven muscle biopsy specimens (nos. 1-7) 

showed T lymphocytes (CD3) or macrophages (CD68) or both, around and in the vicinity 

of necrotic and regenerating muscle fibres in all patients, but not around or invading non-

necrotic muscle fibres. B cell lymphocytes were sparse or absent in all specimens. All muscle 

biopsies showed non-specific immunostaining of class I major histocompatibility (MHC-I) 

product on capillaries and on necrotic or regenerating fibres. There was variable MHC-I 

immunostaining of non-necrotic muscle fibres. In patient 6 no immunostaining was found. 

In five biopsies about 10% of non-necrotic muscle fibres stained positive for MHC-I whereas 

only in patient 7 more than 50% of non-necrotic fibres expressed MHC-I. None of the muscle 

biopsy specimens showed microvascular deposits of membrane attack complex (C5b-9). At 
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Table 2; Muscle pathology of eight patients with necrotising myopathy

Patient 1 2 3 4 5 6 7 8

x biopsies 2 3 1 1 1 2 2 2

light microscopic studies (haematoxylin-
eosin stain)

mononuclear cell infiltrates - - - - - - - -

necrosis 

focal ++ +++ +++ - +++ - - -

scattered ++ - + ++ - - ++ +

diffuse - +++ - - +++ ++ - -

atrophy +++ +++ +++ ++ +++ ++ ++ ++

regeneration +++ +++ ++ + +++ + ++ ++

increase in endomysial connective tissue + +++ + - ++ + + -

immunocytochemical studies n.d.

T lymphocytes (CD 3)* - - ++ + + + +

B lymphocytes (CD 20) - - + - - - -

macrophages (CD 68) * ++ + +++ ++ ++ ++ +++

MHC-I on non-necrotic muscle fibres 10% 10% 10% 10% 10% - > 50%

microvascular deposits of MAC - - - - - - -

ultrastructural studies

microangiopathy/ microtubular inclusions - - - - - - - n.d.

pipestem capillaries - - - n.d. n.d. n.d. n.d. n.d.

- = absent; + = mild; ++ = moderate; +++ = severe; MHC-I = sarcolemmal immunostaining for major 
histocompatibility complex class I ; MAC = membrane attack complex; n.d. = not done
* all around necrotic or regenerating muscle fibres

Figure 1; Patient 3. Biopsy specimen of the right quadriceps muscle shows marked variation in the size 
of muscle fibres, necrotic and regenerating fibres without mononuclear cell infiltrates. Haematoxylin-
eosin, X500.
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the ultrastructural level no microangiopathy or microtubular inclusions in endothelial cells 

indicative of DM were found in the seven muscle biopsy specimens that were examined 

(nos. 1-7). No pipestem capillaries as described by Emslie-Smith and Authier1,11 were seen in 

three muscle biopsy specimens (nos.1-3) we specially searched for.  

Discussion 
We describe eight patients with sub-acute, severe proximal muscle weakness and very 

high sCK activities suggesting an idiopathic inflammatory myopathy. As the muscle biopsy 

specimens, taken before initiation of prednisone therapy and from paretic muscles, reveal 

extensive muscle fibre necrosis but no mononuclear cell infiltrates, this may raise doubt 

about the diagnosis. Other diagnoses such as dystrophinopathy, sarcoglycanopathies, 

acid maltase deficiency and the use of myotoxic drugs were considered. This diagnostic 

work-up postponed therapy in some of the patients. In addition, in some, treatment 

trials were of inadequate duration and/or dose, which resulted in clinical deterioration 

and relapses. Given the sustained improvement on immunosuppressive therapy with 

eventually only minimal sequelae, it is very likely that an immune-mediated mechanism 

is involved. MHC-I expression on non-necrotic muscle fibres is a prerequisite for antigen-

specific T cell-mediated cytotoxicity and may as such be helpful in diagnosing inflammatory 

myopathy.5,9,14 Supposedly, in PM almost every muscle fibre shows strong sarcolemmal 

immunostaining for MHC-I.5,9,14 However, MHC-I expression is not specific, since it may also 

be found on regenerating and non-necrotic muscle fibres in DM, and even in Duchenne 

muscular dystrophy.9,14 All muscle biopsy specimens of our eight patients expressed MHC-I 

on capillaries and necrotic or regenerating fibres, but only minimal MHC-I staining of non-

necrotic muscle fibres was found in six patients and none in one patient. One can argue 

that the muscle pathology in our patients was not mediated by cytotoxic lymphocytes 

since inflammatory cells were lacking with minimal MHC-I staining on non-necrotic muscle 

fibres and that instead a humoral mechanism might be involved. Muscle fibre necrosis in 

these patients could well be caused by antibody-dependent complement-mediated lysis of 

the muscle fibre surface membrane. The minimally increased MHC-I expression may then 

be considered as a non-specific response to tissue injury.

In 1974, Munsat et al. also described sixteen cases with the clinical diagnosis of myositis 

without inflammatory cell infiltrates.16 Because five patients were on steroid treatment when 

biopsies were taken, this could cause the absence of lymphocytic inflammation. In nine of 

Munsat’s patients a rash was present and six muscle biopsy specimens showed perifascicular 

atrophy consistent with a diagnosis of DM. In two other reports7,18 a total of 16 patients 

were described with the clinical presentation of myositis, with muscle fibre destruction 

and regeneration, but without mononuclear cell infiltration on muscle biopsy. Because the 
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clinical features of these patients were not described in detail, we are not informed about 

the presence of skin abnormalities suggesting dermatomyositis or malignancies. 

In DM it is not unusual that mononuclear cell infiltrates in the muscle biopsy specimen 

are lacking, because of the patchy nature of this myositis.6 In these cases perifascicular 

atrophy, microvascular deposits of the C5b-9 complement membrane attack complex, foci 

of capillary depletion or endothelial microtubular inclusions at the ultrastructural level are 

considered diagnostic hallmarks.8,10 In our patients, however, no dermatological and no 

specific histopathological abnormalities were found that were consistent with a diagnosis 

of DM. In PM no such clear and specific abnormalities are known that can help to confirm 

the diagnosis in the absence of mononuclear cell infiltrates. 

Emslie-Smith et al. and Authier et al. described pipestem capillaries and MAC deposits in 

capillaries in four patients with necrotising myopathy but minimal cellular infiltration.1,11 

We cannot confirm these observations in the muscle biopsy specimens of three patients in 

whom we specifically searched for these morphological abnormalities.

Necrosis of skeletal muscle in association with carcinoma without significant inflammatory 

cell infiltration was described in 1969 by Smith and was confirmed by others.15,17,19,20 In 

most of these cases ‘myositis’ and cancer presented simultaneously. However, the risk for 

a malignant disease remains increased within three years following myositis diagnosis.4 As 

three of our eight patients had cancer, preceding or following the myopathy by less than 

three years, a causal relationship is very likely. The other five patients were not systematically 

screened for a malignancy, but during follow-up no neoplasm was diagnosed.

The absence of mononuclear cell infiltrates in the muscle biopsy specimens of our patients 

could be the result of a sampling error. Here, a MRI-guided biopsy might have been helpful 

as recent reports described the usefulness of MRI in detecting the precise location of 

inflammation.13 As this was a retrospective study a MRI-guided biopsy was not done. 

However, sampling error is not convincing as the biopsies were all taken from clinically weak 

muscles before administration of prednisone and even repeat biopsies lacked inflammatory 

cell infiltrates notwithstanding the same severe histopathological abnormalities. 

In conclusion, patients who present with the clinical and laboratory characteristics of an 

idiopathic inflammatory myopathy but without mononuclear cell infiltrates in their muscle 

biopsies, may have immune-mediated, steroid-responsive necrotising myopathy and should 

be treated with sustained high-dose prednisone or other immunomodulating therapy.
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Abstract
In dermatomyositis (DM) there is strong histopathological evidence of a microvascular 

pathogenesis, including endothelial microtubular inclusions. In nonspecific myositis 

perimysial and perivascular infiltrates in the muscle biopsy similar to DM are found. 

Microtubular inclusions in endothelial cells were systematically searched for and found in 

4 of the 20 muscle biopsies of nonspecific myositis patients (20%). Three had a CTD (SLE, 

scleroderma, and Sjögren syndrome). Ten patients with DM and 5 patients with sporadic 

inclusion body myositis served as positive and negative controls, respectively. 
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Introduction
Muscle biopsies of patients with dermatomyositis (DM) show mononuclear cell infiltrates 

around small blood vessels predominantly located in the perimysium. At the ultrastructural 

level abundant abnormalities are found in endothelial cells showing various stages of 

degeneration and regeneration. A characteristic finding early in the disease process is the 

presence of microtubular inclusions in endothelial cells, often preceding inflammatory cell 

infiltrates.1 These inclusions are related to the endoplasmatic reticulum (ER) or to the outer 

nuclear membrane and probably represent membranous specializations within the ER 

during a certain stage of cellular activity.2 Early capillary injury preceding muscle damage is 

the fundamental element of the vascular hypothesis in DM. 

The pathogenesis of polymyositis (PM) is unclear and there are divergent opinions on the 

definition of PM. According to some investigators, the term PM can be used in all cases 

of auto-immune myositis manifesting with subacute limb-girdle muscle weakness without 

skin abnormalities, irrespective of the muscle biopsy findings. According to others the 

term PM should be restricted to non-DM myositis with endomysial infiltrates of T cells 

often infiltrating non-necrotic muscle fibres, suggesting a T-cell-mediated attack directed 

against muscle fibres.3 PM is the least frequent entity amongst the idiopathic inflammatory 

myopathies that comprise PM, sporadic inclusion body myositis (s-IBM), and DM.4,5 The 

vast majority of muscle biopsies of patients with myositis without skin abnormalities show 

mononuclear cell infiltrates predominantly at perimysial sites, often around small blood 

vessels similar to what is found in DM.4 This observation suggests that in this so-called 

nonspecific myositis (no DM, and no endomysial T cell infiltrates),6 a microvasculopathy 

plays a pathogenetic role, similar to DM. However, microtubular inclusions in muscle 

capillaries are described only as a histopathological feature present in a proportion of 

patients with DM or with myositis as a complication of SLE,7 and in the occasional patient 

with myositis and Sjögren syndrome.8 We did a systematic search for these abnormalities 

to investigate further the vascular hypothesis in nonspecific myositis.

Patients and methods

Patients

We investigated 20 muscle biopsies of patients with nonspecific myositis (13 women, 7 men, 

mean age 43 years, range 23-67). All patients had subacute onset of proximal weakness 

without skin changes, and were histopathologically characterized by inflammatory 

myopathy with predominantly perimysial/perivascular localization of mononuclear cells 

in the muscle biopsy specimen, without additional significant endomysially located cell 

infiltrate.6 Ten of them had an associated connective tissue disease (CTD), including 
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scleroderma (n = 3), mixed connective tissue disease (n = 2), systemic lupus erythematosus 

(n = 2), rheumatoid arthritis (n = 2), and Sjögren syndrome (n = 1). Three additional patients 

showed some features indicative of CTD (xerophthalmia and xerostomia, arthralgia, 

Raynaud phenomenon), and one patient had discoid lupus erythematosus.

Muscle biopsies of 10 patients with DM (6 women, 4 men, mean age 50 years, range 

27-78) served as positive controls and of 5 patients with s-IBM (2 women, 3 men, mean age 

72 years, range 60-82) as negative controls. Diagnoses were based on criteria described 

previously.6,9 

The duration of symptoms before biopsy ranged from 1 to 11 months in nonspecific 

myositis, from 2 to 12 months in DM, and from 1 to 10 years in s-IBM. None of the patients 

had received prednisone or other immunosuppressive drugs within 3 months preceding 

the biopsy.

Ultrastructural studies 

Open biopsies of limb muscles had been performed for diagnostic purposes. Biopsy 

specimens were excluded if there was extensive necrosis of muscle fibres or if there 

were less then 10 fascicles available for examination. Muscle specimens were prepared 

for electronmicroscopy by standard methods.10 Blocks were chosen at random for each 

patient and were thin-sectioned. All capillaries to a maximum of 50 observed in the electron 

microscope were analysed for the presence of tubuloreticular structures without knowledge 

of the clinical diagnosis and the light microscopic findings. Tubuloreticular structures were 

identified as such if they were continuous with the outer nuclear membrane or the rough- 

surfaced endoplasmatic reticulum, and if the tubules measured 18-26 nm and formed an 

irregularly branching and anastomosing network.11 If tubuloreticular structures were seen 

in at least two capillaries these were photographed and reassessed by two investigators 

(MdV, JMR) without knowledge of the diagnosis.

Results
The results are presented in Table 1. Endothelial tubuloreticular structures were found in 

4 patients with nonspecific myositis (20%) (figure 1). Perifascicular atrophy was absent. 

Three of the 4 patients had a concomitant CTD (SLE, scleroderma, and Sjögren syndrome). 

The fourth patient was diagnosed with cutaneous discoid lupus erythematosus, a chronic 

inflammatory condition of the skin which may evolve to systemic lupus erythematosus. 

Endothelial tubuloreticular structures were present in 4 of the DM patients (40%) (figure 

1), of whom 1 had perifascicular atrophy, and in none of the s-IBM patients. 
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Discussion
Our results show that tubuloreticular structures in endothelial cells of muscle capillaries 

occur not only in DM, but also in nonspecific myositis, especially when there are also signs 

of CTD. This supports the hypothesis that patients with DM and nonspecific myositis share 

an immune-mediated injury of the muscle microvasculature. Investigations at the light 

Table 1; Results of assessment of tubuloreticular structures in dermatomyositis, nonspecific myositis, 
and sporadic inclusion body myositis

Age, years
mean (SD)

Sex
m/f

No. of biopsies showing 
tubuloreticular structures

DM (n = 10) 50 (18) 4/6 4

Nonspec M (n = 20) 43 (12) 7/13 4

with CTD (n = 10) 3

CTD-like features (n = 4) 1

only myositis (n = 6) 0

s-IBM (n = 5) 72 (9) 3/2 0

DM = dermatomyositis; Nonspec-M = nonspecific myositis; CTD = connective tissue disorder; 
s-IBM = sporadic inclusion body myositis

Figure 1; Tubuloreticular structures (arrow) found by electron microscopy in a patient with dermatomyositis 
(1A) and in a patient with nonspecific myositis and scleroderma (1B). N = nucleus. Bar = 1μm
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microscopical level including determination of capillary density and microvascular deposition 

of membrane attack complex are needed to lend further support for this hypothesis. The 

occurrence of endothelial tubuloreticular inclusions in CTDs has been described previously, 

but has never been systematically looked for. Tubuloreticular structures in endothelial cells 

were first reported in SLE patients with chronic nephritis.12 Subsequently, these inclusions 

were also observed in capillary endothelium of different tissues (skin, lung, muscle) in 

SLE.7,13,14 In the ensuing years they were also observed in muscle and skin of patients 

with DM and very rarely in other connective tissue disorders, including scleroderma of the 

kidney, rheumatoid synovial tissue and Sjögren myositis.7,8,13,15 Besides their presence in 

CTDs, they have been described in HIV and other viral infections and in several tumors.16,17 

The significance of microtubular inclusions is as yet unknown, although various hypotheses 

have been put forward.2,11 

Scrutinising the literature, we found earlier descriptions of endothelial inclusions in five 

cases of so-called polymyositis.13,15,18 Because of a lack of clinical data it is uncertain 

whether in these patients myositis occurred in isolation or associated with a CTD. Our 

findings showing microtubular inclusions in patients with nonspecific myositis, in particular 

those with concomitant presence of SLE, scleroderma or Sjögren myositis may implicate 

a difference in pathogenesis between myositis with and without CTD. However, in a 

previous study we did not find any differences between nonspecific myositis patients with 

and without CTD with respect to serum creatine kinase activity, erythrocyte sedimentation 

rate, the presence of autoantibodies, muscle biopsy abnormalities, clinical outcome and 

prognosis.4,18 It is of note, that in the same study about one-third of patients with an 

isolated nonspecific myositis at onset was shown to develop a CTD after a mean follow 

up of 6 years.18 Whether our results truly represent differences in pathogenesis between 

myositis with and without CTD remains to be elucidated.
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Abstract
Leukocytes are involved in the pathogenesis of idiopathic inflammatory myopathies (IIMs). 

Immunoglobulin G (IgG) receptors (FcγR) link the specificity of IgG to the effector functions 

of leukocytes. Several FcγR subclasses display functional polymorphisms that determine 

in part the vigour of the inflammatory response. FcγRIIIA genotypes were differentially 

distributed among 100 IIM patients compared with 514 healthy controls with a significant 

increase of the homozygous FcγRIIIa-V-158 genotype (3 x 2 contingency table, χ2 = 6.3, p 

=0.04). Odds ratios (ORs) increased at the addition of each FcγRIIIa-V-158 allele, in particular 

among patients with nonspecific myositis and dermatomyositis {OR 2.1 [95% confidence 

interval (CI) 1.1-4.3] and 2.7 (95% CI 1.1-6.4) for FcγRIIIa-V/F158 and FcγRIIIa-V/V158 

genotypes, respectively, using FcγRIIIa-F/F158 as a reference group}. These data suggest 

that the FcγRIIIa-V-158 allele may constitute a genetic risk marker for IIM.   
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Introduction
The idiopathic inflammatory myopathies (IIMs) constitute a heterogeneous group of 

disorders, characterized by inflammation of the skeletal muscle.1 Dermatomyositis (DM) 

and nonspecific myositis2 show perivascular and perimysial B cell infiltrates suggesting 

a B cell pathogenesis. T-cell-mediated cytotoxicity against muscle fibres is detected 

in sporadic inclusion body myositis (s-IBM), in addition to histopathological features 

of muscle degeneration.1 Unlike other types of inflammatory myopathies, s-IBM is not 

responsive to immunosuppressive treatment, and is not associated with myositis-specific 

autoantibodies.1,3 

Genetic factors may modulate the pathogenesis of the IIMs. Prevalence of autoimmune 

diseases in first-degree relatives exceeds 20%.4 Case reports documenting two or more 

affected members in one family also suggest a hereditary predisposition for developing 

IIMs.5 Candidate gene studies in non-familial IIM have mainly concentrated on the human 

leucocyte antigen (HLA) class II region. HLA DRB1*0301 and DQA1*0501 have now been 

determined to be risk factors for all the major clinical forms of sporadic and familial IIM 

in both White adults and children in the US and Europe.5,6 In addition to the HLA locus, 

other genes may contribute to the genetic risk for IIM, including those of the interleukin-1 

receptor antagonist, tumor necrosis factor alpha and Gm/Km allotypes.6

Leukocyte immunoglobulin G (IgG) receptors (FcγRs) serve as a link between the humoral 

and cellular branches of the immune system. FcγRs confer potent cellular effector functions 

to the specificity of antibody. The balance of engagement of inhibitory and activation 

of FcγR determines the vigour of leukocyte-mediated inflammation induced by immune 

complexes (IC) and opsonizing antibodies.7 Efficiency of triggering activation of FcγR by 

ICs is determined in part by biallelic functional polymorphisms of three FcγR subclasses, 

i.e. FcγRIIA (alleles R-131 and H-131), FcγRIIIA (alleles V-158 and F-158) and FcγRIIIB (alleles 

NA1 and NA2).7 Specific FcγR genotypes are associated with disease susceptibility or 

disease severity of several autoimmune diseases, including systemic lupus erythematosus 

(SLE), rheumatoid arthritis, myasthenia gravis, Guillain-Barré syndrome, and Wegener’s 

granulomatosis.8-12 Since both antibody and leukocytes contribute to IIM pathogenesis, we 

investigated the distribution of FcγRIIA, FcγRIIIA and FcγRIIIB genotypes among patients 

with DM, nonspecific myositis or sIBM.

Patients and methods
One hundred unrelated Dutch Caucasian patients with IIM were recruited from the 

neuromuscular diseases clinics at the University Hospitals of Amsterdam (Academic Medical 

Centre), Utrecht (University Medical Centre Utrecht), and Leiden (University Medical Centre 
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Leiden). Informed consent was obtained from all subjects. Diagnoses were based on criteria 

described previously.2,13,14 

Patients with inclusion body myositis (IBM) were analysed separately from the other 

patients with IIM (DM and nonspecific myositis) because of the presumed difference in 

immunopathogenesis. The latter group comprised patients with DM and polymyositis 

according to the Bohan and Peter criteria15 or DM and nonspecific myositis according 

to more recent criteria.13 These patients were analysed together because their types of 

myositis are thought to share pathogenetic mechanisms.2 The control group consisted of 

514 Dutch Caucasian, healthy, unrelated individuals.

Genomic DNA was extracted from whole blood using standard phenol–chloroform 

isolation procedures. FcγR genotypes were determined by means of polymerase chain 

reactions (PCR) amplification methods as described previously.10 FcγRIIa genotyping 

was performed using either a nested PCR or a direct allele-specific reaction.16,17 FcγRIIIa 

and FcγRIIIb genotyping were performed in two separate reactions using allele-specific 

primers.18,19 In all experiments, samples without DNA (water control) and DNA from both 

the homozygous and the heterogeneous genotypes (as verified by automatic sequencing) 

were included as internal controls. PCR products were loaded on 3% agarose gels and 

visualized with a Photo Imager (Uppsala, Sweden). 

Chi-squared test and 3x2 contingency tables were used for comparison of FcγR genotype 

distributions between groups. Odds ratios (ORs) were calculated using 2x2 contingency 

tables. Statistical analyses were performed using SPSS for windows (version 10.0). Statistical 

significance was accepted at p<0.05.

Results
Forty-nine patients had DM or nonspecific myositis (15 men, 34 women, mean age 47 

years, standard deviation (SD) 17). Fifty-one patients had s-IBM (35 men, 16 women, mean 

age 68 years, SD 9). 

FcγR genotype frequencies in patients and controls are shown in Table 1. Genotype 

frequencies in the control group were in Hardy-Weinberg equilibrium for all three FcγR 

(data not shown).20

FcγRIIA, and FcγRIIIB genotype distributions among all IIM patients or DM/nonspecific 

myositis patients or s-IBM patients did not differ significantly from those in controls. The 

FcγRIIIA genotype distribution was significantly different in IIM patients compared with 

controls (3 x 2 contingency table, χ2 = 6.3, p =0.04). The ORs and 95% confidence intervals 

for the risk of IIM, DM/nonspecific myositis, and s-IBM, respectively, in individuals with 

at least one FcγRIIIa-V-158 allele (FcγRIIIa-V/F-158 and FcRIIIa-V/V-158) compared with 

FcγRIIIa-F-158 homozygotes are shown in Table 2. Using FcγRIIIa-F/F-158 as a reference 
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Table 1; Distribution of FcγRIIa, FcγRIIIa, and FcγRIIIb genotypes in idiopathic inflammatory myopathies 
and healthy controls

FcγRIIa genotype frequencies - n (%)

FcγRIIa- R131/R131 FcγRIIa- R131/H131 FcγRIIa- H131/H131

IIM patients 24 (24) 44 (44) 32 (32)

DM/nonspec M  12 (25)  19 (39)  18 (37)

s-IBM  12 (24)  25 (49)  14 (28)

Controls 123 (24) 256 (50) 135 (26)

FcγRIIIa genotype frequencies - n (%)

FcγRIIIa- V158/V158 FcγRIIIa- V158/F158 FcγRIIIa- F158/F158

IIM patients1 22(22) 51(51) 27 (27)

DM/nonspec M  11 (22)  27 (55)  11 (22)

s-IBM  11 (22)  24 (47)  16 (31)

Controls 74 (14) 243 (47) 197 (38)

FcγRIIIb genotype frequencies – n (%)

FcγRIIIb- NA1/NA1 FcγRIIIb- NA1/NA2 FcγRIIIb- NA2/NA2

IIM patients 12 (12) 51 (51) 37 (37)

DM/nonspec M  4 (8)  29 (59)  16 (33)

s-IBM  8 (16)  22 (43)  21 (41)

Controls 68 (13) 240 (47) 206 (40)

IIM = idiopathic inflammatory myopathy; DM = dermatomyositis: nonspec M= nonspecific myositis; 
s-IBM = sporadic inclusion body myositis. 1 FcγRIIIa genotype distributions are different in patients with 
IIM as compared with controls: 3 x 2 contingency table χ2 = 6.3, p =0.04.

Table 2; FcγRIIIa genotype and risk for IIM, DM/nonspecific myositis, and s-IBM

FcγRIIIa Genotype Odds ratio (95% CI) P

IIM

   F158/F158 1.0

   V158/F158 1.7 (1.0-2.7)1 0.03

   V158/V158 2.2 (1.2-4.0)2 0.01

DM/nonspec M

   F158/F158 1.0

   V158/F158 2.1 (1.1-4.3)1 0.03

   V158/V158 2.7 (1.1-6.4)2 0.02

s-IBM

   F158/F158 1.0

   V158/F158 1.4 (0.7-2.5)1 0.3

   V158/V158 1.8 (0.8-4.1)2 0.1

IIM = idiopathic inflammatory myopathy; DM = dermatomyositis; nonspec M= nonspecific myositis; s-IBM 
= sporadic inclusion body myositis. 1 2 x 2 contingency table: p-values, odds ratios and 95%-confidence 
intervals are depicted for FcγRIIIa-V/F158 and FcγRIIIa-V/V158 genotypes using FcγRIIIa-F/F158 as a 
reference group 2 2 x 2 contingency table: p-values, odds ratios and 95%-confidence intervals are 
depicted for FcγRIIIa-V/V158 genotypes using FcγRIIIa-F/F158 as a reference group
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group, both the FcγRIIIa-V/F-158 and FcγRIIIa-V/V-158 frequencies were increased among 

IIM patients compared with controls, and the ORs increased at the addition of each 

FcγRIIIa-V-158 allele. This effect was primarily caused by the FcγRIIIA genotype distribution 

in the group with DM/nonspecific myositis. Although the frequencies of genotypes with 

at least one FcγRIIIa-V-158 allele were more frequent among s-IBM patients as well, this 

did not reach statistical significance. FcγRIIIa genotype frequencies did not differ between 

nonspecific myositis and DM subgroups (data not shown).

Discussion
This is the first study comparing the distribution of FcγRIIA, FcγRIIIA, FcγRIIIB genotypes 

in a large group of IIM patients and ethnically matched controls. We found a skewed 

distribution of FcγRIIIA genotypes in Dutch patients with IIM. The frequency of individuals 

carrying at least one FcRIIIa-V-158 allele was increased among patients, in particular 

individuals with DM or nonspecific myositis compared with healthy controls, and the ORs 

increased at the addition of each FcγRIIIa-V-158 allele.

We are aware that the number of included patients is relatively small for a genetic 

association study.21 However, IIM are rare disorders, which complicates the inclusion of 

larger numbers of patients. We cannot exclude the possibility that other FcγR alleles than 

FcγRIIIa-V158 are associated with specific subgroups of myositis because our subgroup 

analysis is underpowered, although the frequencies summarized in Table 1 do not suggest 

specific trends in any of the subgroups studied. Unfortunately, the number of included 

patients did not allow us to test the relevance of combinations of FcγRII and FcγRIII alleles. 

Because the functions of FcγRII and FcγRIII are partially overlapping, combinations of 

alleles, which are non-randomly distributed,22,23 may be better genetic markers than alleles 

of specific FcγR. Our findings should be corroborated by other studies, preferably with 

a larger sample size, for which international collaborations are necessary. If sufficiently 

powered, such studies could also clarify the relative contribution and possible additional 

effects of genetic risk factors such as HLA DRB1*0301 and DQA1*0501 and specific 

FcγRIIIA alleles to IIM.

FcγRIIIa is expressed on natural killer (NK) cells and macrophages.24 Its valine (V) to 

phenylalanin (F) substitution at amino acid 158 determines receptor-binding efficiency o 

IgG1, IgG3 and IgG4, FcγRIIIa-V-158 being most efficient.25,26 FcγRIIIa plays an important 

role in the clearance of circulating ICs by macrophages in spleen and liver and antibody-

mediated cellular cytotoxicity.23 FcγRIIIa on NK cells may act as a cell lysis receptor even in 

the absence of antibodies.27

Both the FcγRIIIa-F-158 and FcγRIIIa-V-158 alleles may be associated with autoimmune 

disease. Linkage studies have suggested that the FcγRIIIA gene is a risk marker for SLE,23 
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and it is assumed that the relatively inefficient IC clearance in individuals with the FcγRIIIa-

F/F-158 genotype may lower the threshold for IC deposition in peripheral tissues and 

onset of SLE.7,23 In contrast, the FcγRIIIa –V-158 allele has been associated with the risk 

for rheumatoid arthritis.9,28 This may be explained by the fact that efficient engagement 

of FcγRIIIa-V-158-bearing leukocytes may increase the vigour of autoantibody-mediated 

cellular cytotoxicity by NK cells and macrophages in tissue-specific autoimmune disorders.  

Mononuclear cell infiltrates in the muscle biopsy specimen are the histopathological 

hallmark of IIMs. Muscle biopsies from patients with DM or nonspecific myositis often 

show a perivascular or perimysial mononuclear cell infiltrates, dominated by macrophages 

and B-cells.2 In s-IBM, there is evidence of T-cell-mediated cytotoxicity against skeletal 

muscle fibres.29 FcγRIIIa-V-158 could potentially contribute to the development of IIM 

in susceptible individuals by facilitating leucocyte activation and enhancing localized 

inflammatory responses and leukocyte activation, thereby providing persistence of 

inflammation in muscles.

The role of autoimmunity in s-IBM in addition to myodegeneration is unclear because the 

presence of T-cell infiltrates does not translate into effectiveness of immunosuppressive 

treatment.30 The increased frequency of the FcγRIIIa-V-158 allotype among patients 

with s-IBM compared with controls is modest, and failed to reach statistical significance. 

Although we cannot exclude that the number of patients with s-IBM included in the study 

is too small to detect a significant enrichment of the FcγRIIIa-V-158 allele, which would 

support the idea that auto-immunity may indeed play a role in IBM pathogenesis, this 

seems unlikely since lymphocytes other than NK cells generally do not express FcγRIIIA.

FcγR genes have been mapped to a locus comprising many genes with immunomodulatory 

functions, and linkage equilibrium of FcγRIIIa-V-158 alleles with other polymorphic genes 

may be an alternative explanation of our findings.28 
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Abstract
Background: Although polymyositis and dermatomyositis are regarded as treatable 

disorders, prognosis is not well known, as in the literature long-term outcome and prognostic 

factors vary widely. 

Aim: To analyse the prognostic outcome factors in polymyositis and adult dermatomyositis.

Methods: We determined mortality, clinical outcome (muscle strength, disability, persistent 

use of drugs and quality of life) and disease course and analysed prognostic outcome 

factors. 

Results: Disease-related death occurred in at least 10% of the patients, mainly because 

of associated cancer and pulmonary complications. Re-examination of 110 patients after a 

median follow-up of 5 years showed that 20% remained in remission and were off drugs, 

whereas 80% had a polycyclic or chronic continuous course. The cumulative risk of incident 

connective tissue disorder in patients with myositis was significantly increased. 65% of the 

patients had normal strength at follow-up, 34% had no or slight disability and 16% had 

normal physical sickness impact profile scores. Muscle weakness was associated with higher 

age (odds ratio (OR) 3.6; 95% confidence interval (CI) 1.3 to 10.3). Disability was associated 

with male sex (OR 3.1; 95% CI 1.2 to 7.9). 41% of the patients with a favourable clinical 

outcome were still using drugs. Jo-1 antibodies predicted the persistent use of drugs (OR 4.4; 

95% CI 1.3 to 15.0). 

Conclusions: Dermatomyositis and polymyositis are serious diseases with a disease-related 

mortality of at least 10%. In the long term, myositis has a major effect on perceived disability 

and quality of life, despite the regained muscle strength.

proefschrift Bronner.indb   74 22-9-2009   14:12:41



C
hapter 7

Long
-term

 outcom
e in p

olym
yositis and derm

atom
yositis

75

Introduction
Idiopathic inflammatory myopathies comprise a heterogeneous group of disorders, 

including polymyositis (PM), dermatomyositis (DM) and sporadic inclusion body myositis 

(s-IBM). Although PM and DM are regarded as treatable disorders, prognosis is not 

well known, as in the literature long-term outcome and prognostic factors vary widely.1-

15 Mortality ranges from 4 to 45% of patients,1-6,10,11,15 and favourable long-term 

outcome varies between 18 and 90%.1,4,5,7,9-11,15 Predictors of poor outcome include 

old age,4,5,7,9-11,14 male sex,7,9,14,15 dysphagia,3,6,7,10 longstanding symptoms before 

diagnosis or treatment,1,2,4,5,9-11 various types of myositis,2,4,7,10,11,14 pulmonary or cardiac 

involvement,4,6,7,10,11,14 and the presence of antisynthetase or anti-signal recognition 

particle (SRP) auto-antibodies.8,13,15 Differences in reported outcome and prognostic factors 

may be due to several methodological shortcomings. In most studies on outcome in PM 

and DM, diagnostic criteria did not specifically exclude patients with s-IBM,1,3-7,10,11,14,15 

which can easily be misdiagnosed as PM.16,17 Secondly, reports have varied with respect to 

treatments received by the patients, outcome measures, and follow-up time.1,3-5,7,8,10 

In this study, we assessed the long-term outcome of a large group of adult patients with 

PM and DM, including survival, development of associated disorders, clinical condition and 

course, and prognostic factors. 

Methods

Patients  

Diagnoses and demographic data of the investigated patient population have been 

described previously.18 In short, we reviewed the clinical data and muscle biopsy specimens 

at presentation of 268 patients (> 16 years of age) with “myositis” or “possible myositis” 

diagnosed in the period 1977-98. In total, 103 patients were excluded because of 

suspected s-IBM, rhabdomyolysis or muscular dystrophy (n = 73), insufficient clinical data 

to determine the disease course (n = 18), absence of biopsy specimen (n = 4) or lack of 

muscle biopsy abnormalities (n = 8). The remaining 165 patients were classified according 

to the following predefined criteria: 

1. Definite PM (subacute onset, proximal weakness or muscle soreness without skin 

changes, inflammatory myopathy with mononuclear cells surrounding and preferably 

invading individual non-necrotic muscle fibres in the endomysium)19

2. Definite DM (subacute onset, proximal weakness or muscle soreness with characteristic 

skin abnormalities of DM or perifascicular muscle atrophy); 

3. Unspecified myositis (clinical PM: subacute onset, proximal  weakness or muscle soreness 

without skin changes, histopathologically characterised by inflammatory myopathy with 
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perimysial/perivascular localisation of mononuclear cells in the muscle biopsy specimen, 

without additional endomysially located cell infiltrate). 

4. Possible myositis (clinical PM: subacute onset, proximal weakness or muscle soreness 

without skin changes, serum creatine kinase levels raised more than double and 

necrotising myopathy). 

Subclassification of each of these categories into isolated myositis, myositis associated with a 

connective tissue disorder (CTD; in the presence of a well-defined CTD at presentation20-24), 

or myositis associated with malignancy (in the presence of a malignancy diagnosed < 2 

years before presentation of myositis25) resulted in the following diagnoses: isolated PM 

(PM with endomysial cell infiltrates), n = 9 (5%); DM, n = 59 (36%; 54 isolated, 3 with 

CTD, 2 with malignancy); unspecified myositis (clinical PM with perivascular/perimysial 

cell infiltrates), n = 65 (39%; 38 isolated, 26 with CTD, 1 with malignancy); and possible 

myositis (clinical PM with necrotising myopathy), n = 32 (19%; 29 isolated, 3 with CTD).     

The medical ethics committees of all participating centres approved the study protocol.

Data extraction from clinical charts

The following data were extracted from the clinical files: age at presentation, sex, history 

of referral, disease duration (time span from start of symptoms to start of treatment) 

before initiation of treatment, severity of weakness at presentation, diagnosis of lung 

involvement, development of cancer (<2 years after onset of myositis) or of CTD (during the 

entire follow-up period), laboratory features at initial evaluation, type, dose and duration 

of treatment modalities, adverse effects of drugs, and cause of death. We also recorded 

the disease course (see below). Myositis-specific auto-antibodies (MSAs; antibodies to Jo-1, 

other tRNA synthetases, Mi-2 and signal recognition particle (SRP)) were determined in all 

patients examined at follow-up.26

Outcome assessment 

Death was regarded as disease-related if caused by cancer diagnosed 2 years before or after 

the onset of myositis, pulmonary complications, cardiac complications in patients < 40 years 

without cardiac history, complications of prednisone or other immunosuppressive treatment, 

or complications specifically related to a CTD.   

Two investigators (IMB and MFGvdM) personally assessed muscle strength, disability, 

quality of life, and persistent use of drugs in patients who had a follow-up duration of at 

least 1 year. Muscle strength was tested manually and scored according to the Medical 

Research Council score (MRC). By adding up the scores of 12 proximal and distal upper 

and lower limb muscles, and head flexors and extensors, a sum score was calculated, 

resulting in a maximum score of 130 for normal muscle strength.27 Disability was assessed 

by the modified Rankin scale (score 0, no disability; score 5, totally dependent), a short 

index of global disability, well-validated for several neurological disorders and also applied 
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in neuromuscular diseases.28 Three of the subscales (body care and movement, walking, 

and mobility) of the Sickness Impact Profile (SIP) score, a well-validated quality-of-life test, 

are aggregated into a ‘physical dimension’.29-31 In a Dutch population of healthy people 

aged 41-50 years, the mean physical SIP score was 1.6%.31 Physical SIP scores > 1.6% were 

defined as abnormal.

For the prognostic factor analysis, cut-off scores were determined. Significant muscle 

weakness was arbitrarily defined as an MRC sum score of <128, thus allowing for one 

muscle group to be rated bilaterally with a MRC grade 4. Considerable disability was 

assigned a modified Rankin score of 3 (moderate handicap, symptoms that significantly 

restrict lifestyle and prevent totally independent existence) or more. Finally, the use of 

prednisone at > 10mg/day or other immunosuppressive or immunomodulating drugs at 

follow-up was used as an outcome for the analysis of prognostic factors.

Assessment of prognostic factors

The following prognostic factors for death and unfavourable outcome were analysed: age 

at onset of myositis (> or <60 years), sex, classification of myositis at presentation, disease 

duration before initiation of treatment (> or <6 months) and presence of MSAs in survivors 

only. In all models we adjusted for duration of follow-up.

Assessment of clinical course

Disease course was defined as monocyclic, according to criteria used by Huber et al32 in 

juvenile dermatomyositis, when the patient remained in remission (no detectable clinical 

or biochemical disease activity, and off all drugs) after 24 months since diagnosis. Disease 

course was designated as polycyclic when the patient had recurrence of disease activity 

(as determined by clinical or biochemical parameters) after remission, and as chronic 

continuous when there was persistent disease or continuation of drugs beyond 24 months 

after diagnosis. We determined whether disease course differed according to age at onset, 

diagnosis at onset, sex and MSAs.

Statistical analyses

Groups were compared using the Student’s t-test or Mann-Whitney U test for continuous 

variables and the Chi-squared test for categorical variables. Log rank test was used to compare 

hazard rates. All tests were two-sided and a p-value <0.05 was considered significant.

Cox proportional hazards regression analysis and logistic regression analyses were used 

to assess the prognostic factors predicting death and unfavourable outcome, respectively. 

The hazard ratio or odds ratio (HR/OR) and 95% confidence interval were used as measure 

of association. Subsequently, predictors that were univariately associated with death 

or unfavourable outcome (HR/OR with p values < 0.25) were included in a multivariate 

regression model (full model) to evaluate their independent contribution. Model reduction 
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was carried out by excluding predictors with p values > 0.05, such that a final model was 

derived, including independent predictors of death and unfavourable outcome. To prevent 

overoptimism in future populations and to validate the model internally, the regression 

coefficients of each predictor in the final models needed to be subjected to shrinkage. For 

this, a heuristic shrinkage factor was calculated as follows: (full model Chi-squared - p) / full 

model Chi-squared, where p is the number of predictors considered. This shrinkage factor 

was used as a multiplier for the regression coefficients of the selected predictors.33 The 

prognostic ability of the models to discriminate between patients with and without poor 

outcome was shown by the area under the receiver operating characteristic curve.34

All analyses were carried out usingd SPSS software, V.10.  

Table 1; Prognostic factors of death, disability, muscle strength and persistent immunosuppressive 
treatment

Full model Final model

n Predictor HR/OR (95%CI) Predictor HR/OR (95% CI) ROC area (95% CI) HR/OR after bootstrapping

Disease- related mortality 148γ l malignancy l 7.4 (1.4-38.1) l malignancy l 7.8 (1.5-40.4) - l 6.0

l interval from clinical manifestation to 
treatment <6 months

l 7.6 (1.0-57.3) l interval from clinical manifestation 
to treatment <6 months

l 7.7 (1.0-58.0) l 5.9

l age >60 years l 2.7 (1.0-7.3) l age >60 years l 2.7 (1.0-7.5) l 2.4

l unsp. myositis and CTD l 0.4 (0.06-3.2)

Disability 108* l male sex l 3.2 (1.1-9.1) l male sex l 3.1 (1.2-7.9)   0.6 (0.5-0.7) l 2.0

(Rankin ≥ 3) l age >60 years l 2.1 (0.6-7.0)

l interval from clinical manifestation to 
treatment >6 months 

l 2.6 (0.9-7.3)

l DM l 0.5 (0.1-1.6)

l unsp. myositis l 2.4 (0.7-8.1)

l duration of follow-up (years) l 0.9 (0.8-1.0)

Muscle strength 110 l male sex l 2.6 (0.9-7.0)   0.6 (0.5-0.7)

(MRC < 128) l age >60 years l 3.4 (1.1-10.3) l age >60 years l 3.6 (1.3-10.3) l 2.3

l unsp. myositis and CTD l 0.3 (0.03-2.1)

l PM l 2.5 (0.4-14.0)

Persistent  treatment 98# l Jo-I l 4.1 (1.2-14.1) l Jo-I l 4.4 (1.3-15.0)   0.7 (0.6-0.8) l 3.1

l PM l 0.3 (0.04-3.1)

l duration of follow-up (years) l 0.9 (0.8-1.0) l duration of  follow-up (years) l 0.9 (0.8-1.0) l 0.9

CTD, connective tissue disorder; DM, dermatomyositis; final model, multivariate analysis with p<0.05; full 
model, multivariate analysis with p< 0.25; MRC, Medical Research Council; PM, polymyositis (defined by 
endomysial cell infiltrates); ROC, receiver operating characteristic; Unsp myositis, unspecified myositis

(clinical PM, with perimysial and perivascular cell infiltrates). γ In 8 of the 161 patients, the cause of 
death was unknown and in 5 patients, information on disease before treatment was missing; these 
patients were excluded from the analysis. * two missing values  # twelve missing values

Results 

Follow-up time, treatment and development of associated disorders during 
follow-up
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There were 120 women and 45 men, with a mean age of 45 years (standard deviation 

(SD) 17 years, range 16-80 years). Median follow-up period was 5 years (mean (SD) 6.0 

(4.4) years, range 1-23 years). In all, 157 patients (95%) were treated with prednisone. 

Treatment was started within 3 months after onset of symptoms in 51% of patients and 

within 1 year in 87% of patients. In 125 patients (76%) prednisone was given in a dose 

of at least 1 mg/kg body weight/day for at least 4 weeks. In total, 94 patients (57%) 

were subsequently treated with one (n = 61) or more (n = 33) immunosuppressive or 

immunomodulating agents because of failure of the prednisone or impossibility of tapering 

off. Drugs used included azathioprine (n = 72), methotrexate (n = 41), ciclosporin (n = 15), 

cyclophosphamide (n = 6), intravenous immunoglobulins (n = 14), or plasmapheresis (n = 

3). Adverse effects of the drugs were reported in 125 patients (75%), including Cushing 

appearance (n = 71), psychiatric symptoms (n = 35), osteoporosis (n = 29), infections (n = 

29),  peptic symptoms (n = 23), hyperglycaemia (n =18), hypertension (n = 16), acne (n = 

10), glaucoma (n = 5), cataract (n = 5), and aseptic necrosis of the femur head (n = 1).

A malignancy was diagnosed within 2 years after onset of myositis in five patients with DM, 

in three patients with unspecified myositis (clinical PM) and in two patients with possible 

myositis (colon (n = 2), lung (n = 2), breast, stomach, renal cell, ovarian or oral squamous Table 1; Prognostic factors of death, disability, muscle strength and persistent immunosuppressive 
treatment

Full model Final model

n Predictor HR/OR (95%CI) Predictor HR/OR (95% CI) ROC area (95% CI) HR/OR after bootstrapping

Disease- related mortality 148γ l malignancy l 7.4 (1.4-38.1) l malignancy l 7.8 (1.5-40.4) - l 6.0

l interval from clinical manifestation to 
treatment <6 months

l 7.6 (1.0-57.3) l interval from clinical manifestation 
to treatment <6 months

l 7.7 (1.0-58.0) l 5.9

l age >60 years l 2.7 (1.0-7.3) l age >60 years l 2.7 (1.0-7.5) l 2.4

l unsp. myositis and CTD l 0.4 (0.06-3.2)

Disability 108* l male sex l 3.2 (1.1-9.1) l male sex l 3.1 (1.2-7.9)   0.6 (0.5-0.7) l 2.0

(Rankin ≥ 3) l age >60 years l 2.1 (0.6-7.0)

l interval from clinical manifestation to 
treatment >6 months 

l 2.6 (0.9-7.3)

l DM l 0.5 (0.1-1.6)

l unsp. myositis l 2.4 (0.7-8.1)

l duration of follow-up (years) l 0.9 (0.8-1.0)

Muscle strength 110 l male sex l 2.6 (0.9-7.0)   0.6 (0.5-0.7)

(MRC < 128) l age >60 years l 3.4 (1.1-10.3) l age >60 years l 3.6 (1.3-10.3) l 2.3

l unsp. myositis and CTD l 0.3 (0.03-2.1)

l PM l 2.5 (0.4-14.0)

Persistent  treatment 98# l Jo-I l 4.1 (1.2-14.1) l Jo-I l 4.4 (1.3-15.0)   0.7 (0.6-0.8) l 3.1

l PM l 0.3 (0.04-3.1)

l duration of follow-up (years) l 0.9 (0.8-1.0) l duration of  follow-up (years) l 0.9 (0.8-1.0) l 0.9

CTD, connective tissue disorder; DM, dermatomyositis; final model, multivariate analysis with p<0.05; full 
model, multivariate analysis with p< 0.25; MRC, Medical Research Council; PM, polymyositis (defined by 
endomysial cell infiltrates); ROC, receiver operating characteristic; Unsp myositis, unspecified myositis

(clinical PM, with perimysial and perivascular cell infiltrates). γ In 8 of the 161 patients, the cause of 
death was unknown and in 5 patients, information on disease before treatment was missing; these 
patients were excluded from the analysis. * two missing values  # twelve missing values

proefschrift Bronner.indb   79 22-9-2009   14:12:42



80

cell carcinoma, and  Hodgkin’s lymphoma (all n = 1)). Development of a CTD during follow-

up was diagnosed in one patient with DM (systemic lupus erythematosus) and in 10 of 

38 patients with isolated unspecified myositis (clinical PM), including scleroderma (n = 4), 

systemic lupus erythematosus (n = 3), Sjögren’s syndrome, rheumatoid arthritis and mixed 

CTD (all n = 1). The cumulative risk of incident CTD in patients with unspecified myositis 

was 6% at 6 months, 17% at 1 year and 33% at 7 years. This risk was significantly different 

from the CTD risk in the rest of the patients, in whom it remained at 1% after 6 months 

(p<0.0001, log rank test). Lung involvement occurred in 24 patients (15%) and included 

lung fibrosis (n = 9), restrictive pattern at respiratory function testing (n = 8), isolated 

alveolitis (n = 3), interstitial pneumonia (n = 3), and pleuritis (n = 1). Patients with lung 

Table 2; Favourable and poor outcome in surviving patients categorised by diagnosis

Disability 
Rankin score 

n (%)1

Muscle strength
MRC sumscore 

n (%)

Quality of life 
phSIP 
n (%)

treatment at FU 

n (%)

0-1 3-5 130 <128 <1,6% >10,8%2 no yes3

PM (n = 6)

isolated (n = 6) 0 (0) 2 (33) 2 (33) 3 (50) 1 (17) 5 (83) 2(33) 1(17)

+ CTD (n = 0) - - - - - - - -

+ mal (n = 0) - - - - - - - -

DM (n = 41)

isolated (n = 37) 14 (38) 6 (16) 22 (60) 9 (24) 8 (22) 17 (46) 14(38) 15(41)

+ CTD (n = 3) 2 (67) 0 (0) 3 (100) 0 (0) 0 (0) 1 (33) 2(67) 0(0)

+ mal (n = 1) 1(100) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 1(100) 0(0)

Unsp myositis (n = 40)

isolated (n = 24) 7 (29) 8 (33) 17 (71) 7 (29) 5 (22) 11 (47) 9(38) 11(46)

+ CTD (n = 16) 3 (19) 3 (19) 13 (81) 1 (6) 2 (13) 10 (63) 3(19) 8(50)

+ mal (n  = 0) - - - - - - - -

Poss myositis (n = 23)

isolated (n = 21) 9 (43) 6 (29) 12 (57) 6 (29) 1 (5) 8 (42) 9(43) 9(43)

+ CTD (n = 2) 1 (50) 1 (50) 1 (50) 1 (50) 0 (0) 1 (50) 1(50) 1(50)

+ mal (n = 0) - - - - - - - -

Total  (%) 37 (34) 26 (24) 71 (65) 27 (25) 17 (16) 53 (51) 41(37) 45(41)

CTD, connective tissue disorder; DM, dermatomyositis; FU, follow-up; mal, malignancy; MRC, Medical 
Research Council; phSIP, physical dimension of the Sickness Impact Profile (mean phSIP score in healthy 
persons is 1.6%,31 median phSIP score in our study population was 10.8%, three missing values); 
PM, polymyositis (defined by endomysial cell infiltrates);  Poss, possible myositis (clinical PM with 
necrotising myopathy); Unsp myositis, unspecified myositis (clinical PM, with perimysial and perivascular 
cell infiltrates), +, with. 1Values are given for favourable and poor outcome; number of patients with 
neither a poor nor a favourable outcome are not shown. 2Median physical SIP score in total population. 
3Prednisone >10mg/d or immunosuppressive drug
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involvement had Jo-1 auto-antibodies significantly more often (44%) than patients without 

lung involvement (14%; p = 0.007). 

Mortality

In all, 34 patients (21% of the 161 patients who could be traced) had died after a median 

follow-up of 4 years (range 0.1-20 years). The cause of death was unknown in eight patients. 

Myositis-related death appeared in 18 patients (11%) and occurred until 9 years after onset 

of myositis (median 2 years, range 0.1-9 years). Causes of death were associated cancer (n 

= 7), pulmonary complications (n = 4), lethal adverse effect of drugs (n = 4), CTD (n = 2), 

or cardiac complication of myositis (n = 1). Table 1 shows factors predicting disease-related 

mortality.

Death was regarded as not disease-related in another eight patients, including one patient 

who died after a stroke, one because of suicide and two because of cancer, which occurred 

>5 years after myositis was diagnosed. In four elderly patients who died because of heart 

failure, we considered a relationship with myositis unlikely as the myositis was not active at 

the time of death.

Outcome in surviving patients

In all, 110 of 131 surviving patients (84%) were personally re-examined after a median 

follow-up of 5 years (mean (SD) 6.9 (4.4) years, range 1 – 23 years). There were no 

statistically significant differences with regard to age, sex, serum creatine kinase activity 

at onset, type of myositis, duration of clinical manifestations before treatment initiation, 

severity of weakness at presentation, or whether treatment was given in a second-line or 

third-line setting between the re-examined patients and the 21 patients who were lost to 

follow-up (n = 4, 3%) or refused to be re-examined (n = 17, 13%; data not shown). 

Tables 2 and 3 present the results of outcome assessments in re-examined patients at 

follow-up, categorised by diagnostic group and myositis-specific autoantibody, respectively. 

At follow up, 24% of the patients had considerable disability (Rankin score 3-5) and 25% 

of the patients had muscle weakness (MRC sum score <128). Abnormal physical SIP scores 

were found in 84% of the patients. In all, 41% of the patients were using prednisone (> 10 

mg) or immunosuppressive treatment at follow-up. The median total SIP score was 12.2% 

and the median physical SIP score 10.8%. All 37 patients without disability (Rankin score 

0 or 1) had complete normal muscle strength (MRC 130): 15 (41%) of these patients were 

still on drugs and 23 (62%) had abnormal physical SIP scores. All patients with a normal 

physical SIP score (n = 17) had complete normal muscle strength and no (n = 14) or slight 

(n = 2) (Rankin score 2) disability. 

The analyses of prognostic factors in surviving patients are presented in table 1. Significant 

disability was predicted by male sex (OR 3.1; 95% CI 1.2 to 7.9) and muscle weakness by 

age >60 years (OR 3.6; 95% CI 1.3 to10.3). The presence of Jo-1 autoantibodies predicted 
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the persistent use of drugs (OR 4.4, 95% CI 1.3 to15.0). Among the patients who still used 

drugs at the time of re-examination, the Jo-1-positive patients (n = 10) had significantly more 

lung involvement (50%) than the Jo-1-negative group (n = 28, 11%; p = 0.019). Duration of 

follow-up was not related to disability or muscle strength. An inverse relationship existed 

between duration of follow-up and persistent use of drugs (OR/year increase in follow-

up 0.9; 95% CI 0.8 to 1.0). Outcome was not significantly different between the various 

myositis subtypes or groups defined by presence of various MSAs. 

The receiver operatoring characteristic areas for the three final models predicting significant 

disability, muscle weakness and treatment dependency indicated that in 61%, 61% and 

70% of the patients, respectively, outcome can be predicted correctly using these models 

(table 1). 

Clinical course of myositis in surviving patients

In the 104 re-examined patients with a follow-up time of at least 2 years, disease course 

was monocyclic in 21 patients (20%), polycyclic in 21 patients (20%) and chronic continuous 

in 62 patients (60%). Fifteen patients with a polycyclic course had one relapse, six patients 

had two relapses. Follow-up duration, age, sex, types of myositis and the presence of 

MSAs were not significantly associated with the type of disease course (table 4). 

Discussion 
Our study shows that patients with DM and PM have a mortality risk of >10% to die 

of a cause related to their disease, mostly cancer, especially during the first years after 

Table 3; Outcome in surviving patients, categorised by myositis-specific autoantibodies

Disability
Rankin score 

n (%)

Muscle strength
MRC sumscore 

n (%)

Quality of life 
phSIP
n (%)

treatment at FU

n (%)

0-1 3-5 130 <128 <1,6% >10,8%4 no yes5

Jo-1 (n = 14)1 5 (36)3 4 (29) 8 (57) 5 (36) 1 (7) 8 (57) 4 (29) 9 (64)*

synthetase2  (n = 6) 1 (17) 3 (50) 3 (50) 2 (33) 0 (0) 5 (100) 1 (17) 4 (67)

Mi-2 (n = 20) 9 (45) 5 (25) 14 (70) 4 (20) 4 (20) 10 (50) 8 (40) 8 (40)

SRP (n = 3) 1 (33) 0 (0) 2 (67) 0 (0) 0 (0) 3 (100) 1 (33) 2 (67)

no MSA (n = 56) 19 (34) 12 (21) 35 (63) 14 (25) 10 (18) 25 (45) 23 (41) 16 (29)#

MRC, Medical Research Council; phSIP, physical dimension of the sickness impact profile (mean phSIP 
score in healthy persons is 1.6%,31 median phSIP score in our study population was 10.8%); MSA, 
myositis-specific autoantibody. * p=0.04 compared with Jo-1-negative patients # p = 0.02; compared 
with MSA-positive patients 1Myositis-specific antibodies determined in 94 patients, 5 patients had 
two MSAs. 2Anti-synthetase auto-antibodies, other than Jo-1. 3N (% in each of the myositis-specific 
auto-antibody group). 4Median physical SIP score in total population. 5Prednisone>10 mg/day or 
immunosuppressive drug 
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onset of myositis. This disease-related mortality may even be an underestimation, as in one 

quarter of deaths the cause was unknown. This high mortality rate is impressive, especially 

when comparing this number with a healthy population of Dutch people with the same 

mean age, in which the 5-years mortality is about 1-2% (Statistics Netherlands; www.

cbs.nl). Cancer was not restricted to DM, but also occurred in patients with unspecified 

myositis (clinical PM), which shares histopathological features with DM,18 and in immune-

mediated necrotising myopathy, designated here as possible myositis. Immune-mediated 

necrotising myopathy has been reported to be associated with malignancy.35,36 Patients 

with an isolated unspecified myositis (clinical PM) have also a chance of about one in four 

to be diagnosed with an associated CTD after onset of myositis. Lung involvement was not 

found frequently in our study, but this can be an underestimation, as not all patients were 

systematically screened for this.  

Most of the survivors have a chronic continuous or polycyclic disease course. In the long 

term, half the patients are still taking a low dosage of drugs, and one quarter (especially 

older men) are left with significant disability or muscle weakness. Only 20% of our 

re-examined patients were off all drugs, without any signs of active disease, at least 2 

years after adequate treatment of one single period of myositis. This is in line with the 

results of another investigation in adult patients with PM and DM.11 As 25-42% of patients 

with juvenile DM had a monophasic course, this corroborates the notion that age is a 

strong predictor.32,37,38 

At long-term follow-up, 65% of patients who survived had normal strength, 34% had 

no or slight disability, and only 16% had normal scores on the quality-of-life scale. This 

discrepancy between outcome measures is consistent with three recent observations11,12,15 

and is not disease-specific. It has also been found in Guillain-Barré syndrome, showing 

disabling persistent fatigue in patients who ultimately regained normal muscle strength.39 

Table 4; Disease course in surviving patients with follow-up of at least 2 years (n=104)

Monocyclic polycyclic or chronic continuous

Number of patients 21 83 

Mean age in years (SD) 42 (19) 42 (14)

Women, n (%) 15 (71) 64 (77)

Diagnosis 

Polymyositis (%) 0 (0) 5 (6)

Dermatomyositis (%) 10 (48) 29 (35)

Unspecified myositis (%) 5  (24) 34 (41)

Possible myositis (%) 6  (29) 15 (18)

MSAs present (%)* 7 (41) 3 (41)

MSA, myositis-specific aytoantibodies; polymyositis, myositis defined by endomysial cell infiltrates; 
unspecified myositis, clinical PM; with perimysial and perivascular cell infiltrates; possible myositis: 
clinical PM with necrotising myopathy. * Myositis-specific antibodies determined in 92 patients.
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Doctors who treat patients with myositis should be aware of this insensitivity of the 

MRCscore. 

Not surprisingly, disease-related death was associated with age and associated cancer, but 

no other prognostic factors, especially no differences between myositis subtypes, were 

found.

We could not confirm several factors often reported to be a determinant of unfavourable 

outcome, such as duration of symptoms before treatment.1,2,4,5,9-11 It should be borne in 

mind that in previous investigations, patients with IBM (who usually have insidious onset, 

and therefore a longer duration until treatment) may well have been misdiagnosed as 

having PM. Furthermore, our Jo-1 positive patients did not do worse in terms of muscle 

strength, disability or quality of life in the long term, although we and others have observed 

a high drug dependency in Jo-1 positive patients, possibly related to the more frequent 

occurrence of lung involvement.8

Finally, we also found no indication that type of myositis determines outcome. In this study, 

we have carefully excluded patients with s-IBM and have distinguished myositis subtypes 

based not only on clinical characteristics (absence or presence of skin abnormalities) but 

also on histopathological features as described recently elsewhere.18 In the previous study, 

we found that only a small proportion of patients without skin changes showed endomysial 

mononuclear cells surrounding and invading non-necrotic muscle fibres as described by 

Arahata and Engel in patients with PM.19 In contrast, the largest proportion of our patients 

without skin abnormalities and therefore clinically considered to be having PM according 

to the classification of Bohan and Peter40 (designated here as unspecified myositis) showed 

histopathological features suggestive of a primary microangiopathy as in DM. In our study, 

the outcomes of PM (designated as unspecified myositis), DM and necrotising myopathy 

(designated here as possible myositis) were essentially similar, whereas patients with PM 

as defined by the presence of endomysial mononuclear cells surrounding and invading 

non-necrotic muscle fibres tended to have a somewhat worse outcome. This is in line with 

the results from our previous study that some of these patients developed signs of IBM 

in the course of their disease.18 However, some of the myositis groups, including the PM 

group, were small, which hampers statistical calculations. Our findings will be of value 

for the current initiatives to adapt diagnostic and classification criteria for the idiopathic 

inflammatory myopathies, which followed our earlier publication.  
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Long-term outcome in idiopathic inflammatory 
myopathies: worse than expected
In this thesis we showed that the prognosis of the idiopathic inflammatory myopathies 

(IIMs) is not as favourable as was expected in diseases that generally are amenable to 

(immunosuppressive) treatment. In many reviews concerning IIMs the prognosis of PM 

and DM is described as favourable because of their response to immunosuppressive and 

immunomodulating therapy. 

In our study concerning outcome, described in chapter 7, patients with an IIM (sporadic 

inclusion body myositis (s-IBM) excluded) were found to have a mortality risk of at least 

10% due to disease-related causes (mostly malignancy) during the first years after the 

onset of myositis. This high mortality is impressive, especially when it is compared with the 

5-year mortality risk of 1-2% in a general healthy age-matched Dutch population (Statistics 

Netherlands; www.cbs.nl). 

In addition, most of the survivors in our study had a chronic continuous or polycyclic disease 

course, and many of them needed drugs for a long period of time with significant adverse 

effects. This notion place IIMs in the category of chronic autoimmune diseases, including 

chronic inflammatory demyelinating polyneuropathy or myasthenia gravis, in which a low 

maintenance dose of immunosupressants is almost always needed. Although two-thirds 

of our patients had regained normal muscle strength, only one third had no or only slight 

disability, and even less were found to have normal scores on a quality-of-life scale. This 

discrepancy between outcome measures has been found in three other recent studies in 

myositis and also in other diseases.1-4 For example, in Guillain-Barré syndrome, patients 

may suffer from disabling persistent fatigue after regaining normal muscle strength.4 

We would like to emphasize that physicians treating patients with myositis should be 

aware of the major impact of PM and DM on perceived disability and quality of life. 

One may conclude that present therapies are not good enough and give rise to serious 

side effects. Promising results were shown for oral pulsed dexamethasone versus oral 

continuous prednisone in a small open-label, non-randomised trial.5 However, a recently 

completed randomized controlled trial with oral pulsed dexamethasone did not show a 

better outcome for dexamethasone-treated patients, apart from significantly fewer side 

effects.6 

Several drugs are currently being investigated in clinical trials in patients with inflammatory 

myopathies including tumour necrosis factor alpha (TNFα) inhibitors and rituximab, a 

monoclonal antibody against CD20 expressed on B cells.7 

proefschrift Bronner.indb   91 22-9-2009   14:12:43



92

Pathogenesis-based classification is needed
Because of the treatment failure of generic immunosuppressive agents (steroids) in IIMs, 

new treatment trials should be more specific and focus on the immunopathogenetic 

pathways of the different subtypes of myositis. Subtypes of IIMs are traditionally classified 

on the basis of signs and symptoms but more recently an attempt was made to design 

a classification based on differences in pathogenesis.8 This is a prerequisite for better-

targeted new therapies. 

However, the pathogenesis of the IIMs is still ill-understood. In PM, as in s-IBM, there 

seems to be a muscle fibre-antigen directed and MHC I restricted cytotoxicity, mediated 

by cytotoxic CD8+ T cells.9 DM is thought to be a humorally mediated autoimmune 

disease in which the immune process is primarily directed against the intramuscular 

microvasculature.9 The presence of denditric cells (the immune system’s professional 

producer of the type 1 interferons alpha and beta) and processes in IIMs suggests revisions 

in models of the pathogenesis of the inflammatory myopathies and provides rationales for 

future therapeutic approaches.10 

Genetic factors may modulate these pathogenetic processes and may contribute to 

susceptibility for the different IIMs.11 Candidate gene studies in non-familial IIM have 

mainly concentrated on the HLA class II region. HLA DRB1*0301 and DQA1*0501 have 

now been determined to be risk factors for all the major clinical forms of sporadic and 

familial IIM in both white adults and children in the US and Europe.11,12 In addition to the 

HLA locus, other genes may contribute to the genetic risk for IIM.12

We found a possible genetic risk factor for the IIMs, i.e. a genetically-determined 

functional polymorphism for one of the receptors for the constant part of antibodies 

(FcγR; FcγRIIIa-V-158) (chapter 6). These receptors are assumed to be crucial links between 

the cellular and humoral parts of the immune system.13 Interaction with these receptors 

confers potent effector functions to antibody and their efficiency is determined in part by 

functional polymorphisms which may contribute to susceptibility of various auto-immune 

diseases.13 

Revision of diagnoses by histopathology I

A subtype questioned: polymyositis  

Following the Bohan and Peter classification,14 which were based on clinical criteria 

only, histopathological signs became major criteria to differentiate PM from DM in the 

Dalakas classification.9 In DM there is a B-cell infiltrate located around blood vessels in the 

perimysium.9,15 In PM there is T-cell infiltration invading non-necrotic muscle fibres.15,16 In 

chapter 3, we reviewed the diagnoses in a large group of clinically well-defined patients 
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with IIM (IBM excluded) and found PM to be very rare as that diagnosis could be made in 

only nine out of 165 patients (5%). On average six years after presentation, five out of these 

nine patients fulfilled the criteria for the diagnosis s-IBM. None of the remaining four PM 

patients complied with the classical clinical picture of limb-girdle distribution of weakness 

in young adults. On the basis of these findings one can doubt about the separate entity 

of polymyositis. The implication of this notion goes beyond semantics: s-IBM is resistant to 

corticosteroids, while long term corticosteroid- treatment is often harmful, particularly in 

elderly patients.9

Our results are in line with the findings of others.17-19 In 1997, Blume et al.17 described 

ten patients with late onset, slowly progressive weakness of predominantly quadriceps 

muscles, with only mildly elevated serum creatine kinase activity. The muscle biopsy showed 

endomysial mononuclear cell infiltrates invading non-necrotic muscle fibres, no vacuoles 

or amyloid, and an excess of cytochrome-negative fibres. The response to prednisone 

treatment was poor. These investigators proposed to identify patients with too many 

COX-negative fibres as a separate subgroup of PM, with poor prognosis, but it is now 

known that an excess of COX negative fibres (and other subclinical signs of mitochondrial 

dysfunction) is a prominent sign of s-IBM, and we are of the opinion that these ten patients 

should have been diagnosed as s-IBM. Likewise, in a more recent larger study, Chahin 

and Engel found that one-third of patients with muscle biopsy features indicating PM (no 

signs of degenerative disease) had the clinical features of s-IBM (“PM/IBM”).18 They also 

found patients with both the clinical and the histopathological signs of PM. However, it 

is unclear how the clinical data were obtained, how clinical improvement was defined, 

and auto-aggressive invasion was present in only part of the patients diagnosed as PM. 

Some of these patients may well have had DM or nonspecific myositis (see below), and 

others may have had s-IBM. Trayanov et al. found that PM is rare (9%), was always chronic 

and was associated with the highest rate (50%) of refractoriness to initial corticosteroid 

treatment.19

This report and many other reflect the current discussion regarding PM as a separate 

entity and the criteria that should be used to diagnose PM and s-IBM.20-23 The recent 

international European Neuromuscular Centre (ENMC) consensus criteria include PM as 

a separate entity.8 Future studies will have to show whether this is justified, or whether, 

alternatively, s-IBM can present in various forms. Currently, a study entitled “Development 

of Classification Criteria for the Idiopathic Inflammatory Myopathies and their Major 

Subgroups” is ongoing to which a significant number of specialists involved in the diagnosis 

and treatment of patients with IIMs are engaged (https://dir-apps.niehs.nih.gov/imacs/

index.cfm?action=security.login).
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Revision of diagnoses by histopathology II

A new subtype emerges: nonspecific myositis  

In chapter 3 we described the distinction of two types of myositis in addition to the 

existing forms, i.e. nonspecific myositis (or unspecified) and immune-mediated necrotising 

myopathy (see below). As a consequence of our results these types are now inserted in 

the ENMC consensus on adult IIM in 2003 as separate entities.8 The distinction of these 

types is important not only for clinical reasons but it also may have implications for the 

hypothesis about pathogenesis. 

Nonspecific myositis is now defined as a disorder with subacute or insidious onset of 

symmetrical proximal muscle weakness without skin abnormalities, associated with an 

elevated serum creatine kinase activity and the following histopathological features in 

the muscle biopsy specimen: perivascular mononuclear cell infiltrate at perimysial sites, 

no endomysial cell infiltrates apart from reaction to muscle fibre necrosis and scattered 

endomysial CD8 + T-cells which do not surround or invade muscle fibres, and no 

perifascicular atrophy.8 It is noted that patients with these features are being diagnosed 

as PM when applying the Bohan and Peter criteria.14 In our study, nonspecific myositis 

was diagnosed in almost 40% of all patients that were diagnosed with an IIM, (s-IBM 

excluded). These patients clinically differed from PM patients by shorter disease duration 

and a younger age, by the presence of myositis-specific auto-antibodies, and by the 

co-occurrence of connective tissue disorder (CTD) and malignancies. In these respects, 

patients with nonspecific myositis did not differ from DM. Our findings are corroborated by 

those of Trayanov et al. who found nonspecific myositis in 60% of their patients previously 

considered to have PM.19 The clinical implications of these findings are important: 

physicians engaged in diagnosis and treatment of patients with IIMs should be cautioned 

about the development of a CTD or a malignancy in the course of the disease in a patient 

with nonspecific myositis. Future studies are warranted to determine whether screening 

on malignancies should also be performed in this subtype of myositis.

Since nonspecific myositis and DM share histopathological features (by definition), 

and histopathological features to some extent reflect pathogenetic processes, it is 

conceivable that these entities share underlying pathogenetic mechanisms. Several 

histopathological abnormalities in DM (e.g. perivascular inflammation, endothelial 

hyperplasia with tubuloreticular structures, reduction of capillary density)9 point to a 

primary microvasculopathy. Microtubular inclusions in muscle capillaries are a conspicuous 

early sign. We found this feature in 20% of patients with nonspecific myositis, in 40% of 

patients with DM (and in none of the patients with IBM) (chapter 5). Remarkably, all of 

the nonspecific myositis patients with microtubular inclusions also had signs and symptoms 

of another CTD. This can suggest that there are differences in pathogenesis between 

nonspecific myositis with and without a CTD. However, in large groups of patients we did 
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not found differences between nonspecific myositis patients with and without CTD with 

respect to serum creatine kinase activity, erythrocyte sedimentation rate, the presence of 

auto-antibodies, and clinical outcome.24,25 Future studies should include analyses of the 

mononuclear cell accumulation in both disorders and the quantification of the different 

subsets at these sites (i.e. B-cells, T-helper cells, cytotoxic T-cells, dendritic cells and 

macrophages).

Of much interest in this respect are the recent studies in muscle biopsy specimens of DM 

patients done by Greenberg.10,26,27 Micro-array studies showed overexpression of genes 

induced by interferon-α/β. This suggested that plasmacytoid dendritic cells (pDCs) may be 

present in DM. Immunohistochemical studies subsequently identified pDCs in DM. pDCs 

also express CD4, and likely account for most of the CD4+ cells present in DM, previously 

interpreted as T-helper cells. This leads to the hypothesis that auto-antibodies bound to 

DNA or RNA in DM muscle may stimulate pDCs to secrete interferon-α/β, as occurs in SLE. 

So DM and SLE seem to share not only clinical features but may also share pathogenetic 

mechanisms.27 It would be interesting to investigate whether pDC are present in nonspecific 

myositis too.

Revision of diagnoses by histopathology III

A second subtype emerges: immune-mediated necrotising myopathy 

Immune-mediated necrotising myopathy is now defined as subacute or insidious onset 

of symmetrical proximal muscle weakness associated with elevated serum creatine 

kinase activity and many necrotic muscle fibres in the muscle biopsy specimen, with no 

or only sparse perivascular cells, in which a toxic myopathy and acute rhabdomyolysis 

are excluded.8 In our retrospective study, necrotising myopathy was diagnosed in one 

fifth of patients with an IIM, s-IBM excluded.24 Patients with a necrotising myopathy had 

higher sCK activity than the other patients. There were no differences in age, sex, MSAs, 

nonspecific auto-antibodies, or ESR compared to the other patients. Seven percent of the 

patients with a necrotising myopathy developed a malignancy. 

Necrosis of skeletal muscle without significant inflammation in association with carcinoma 

is also described in some small, non-randomised clinical studies.28-32

The Dutch guideline on the diagnosis and management of the IIM’s remarks this subtype 

only indirectly.33 We recommend that future editions of this guideline include this subtype 

of myositis and pay attention to the risk of cancer in this form of myositis. 

Necrotising myopathy is now included in the ENMC consensus as an immune-mediated 

myopathy.8 Patients may be easily misdiagnosed as an muscular dystrophy, as illustrated by 

a recent case report by Sadeh.34 Differentiation between myositis and a muscular dystrophy 

is thus of paramount importance, but may be difficult on the basis of clinical features and 
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the increased serum creatine kinase activity. This distinction is further complicated by the 

occasional finding of mononuclear cell infiltrates in many muscular dystrophies.23 

The pathogenetic mechanisms causing this type of myositis are unknown. We performed 

further immunohistochemical analyses on the muscle biopsy specimen of patients with 

a necrotising myopathy with good response to prednisone (chapter 4). Immunostaining 

of the muscle biopsy specimens showed T-lymphocytes (CD3) or macrophages (CD68) or 

both, in the vicinity of necrotic muscle fibres in all patients, but not around or invading 

non-necrotic muscle fibres. B-cell lymphocytes were sparse or absent in all specimens. In 

all muscle biopsy specimens there was overexpression of  MHC-I on capillaries and necrotic 

or regenerating fibres, but no or only minimal MHC-I staining of non-necrotic muscle fibres 

was found. 

One can argue that the muscle pathology in our patients was not mediated by cytotoxic 

lymphocytes since inflammatory cells were lacking with no or minimal MHC-I staining on 

non-necrotic muscle fibres and that instead a humoral mechanism might be involved.

Future studies should reveal the pathogenetic basis of this disorder. RNA micro-array 

technology is a method for measuring large scale gene expression within tissue samples, 

providing relatively unbiased views of the disease mechanisms present. This technique could 

be helpful to unravel the pathogenesis of this immune-mediated necrotising myopathy. 
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Idiopathic inflammatory myopathies (IIMs) are characterised by progressive muscle weakness 

and signs of inflammation in the skeletal muscle tissue. The IIMs comprise three main 

disorders: polymyositis (PM), dermatomyositis (DM) and sporadic inclusion body myositis 

(s-IBM), which differ in their clinical and histopathological features, and in their prognosis. 

The distinction between PM, DM and s-IBM is therefore of paramount importance, both in 

daily clinical practice and for research purposes. 

Long-term outcome and prognostic factors in PM and DM are still not well known. The 

use of old classification criteria, not excluding s-IBM, may have led to the inclusion of a 

heterogeneous group of patients and as a result different outcomes. 

In this thesis we focused on: 1) the delineation of the different groups of inflammatory 

myopathies, s-IBM excluded; 2) genetic factors as risk markers for the different IIMs; and 3) 

clinical outcome and prognostic factors in well-defined categories of IIM patients.

Since its first description in 1887 by Wagner and Unverricht,1,2 there has been much 

debate about the diagnostic entity of PM. In the reports of these authors, all patients had 

skin abnormalities in addition to muscle weakness. Therefore the term dermatomyositis 

was introduced, but meanwhile the terms polymositis and dermatomyositis were used 

interchangeably and for decades it was assumed that dermal lesions were always part of 

PM. In chapter 2 we reviewed the history of the status of PM.

We investigated the applicability of the most recently developed clinical and histopathological 

criteria for the diagnostic evaluation of PM and DM in chapter 3. In a retrospective follow-

up study in 165 patients with: 1) a previous diagnosis of myositis; 2) a subacute onset of 

symmetrical, proximal weakness; 3) who presented between 1977 and 1998; and 4) in 

whom other neuromuscular disorders were excluded, we re-evaluated the diagnosis of 

myositis. 

The diagnoses at presentation, based on clinical, laboratory and histopathological criteria 

were: PM 9 (overall 5%), DM 59 (overall 36%; 54 isolated DM patients, three DM patients 

with associated connective tissue disease (CTD), two DM patients with associated 

malignancy), unspecified myositis (perimysial/perivascular infiltrates, no prominent 

endomysial cell infiltrates or skin lesions) 65 (overall 39%; 38 isolated unspecified myositis 

patients, 26 unspecified myositis patients with associated CTD, one patient had unspecified 

myositis with malignancy), possible myositis (necrotising myopathy, no inflammatory cell 

infiltrates) 32 (overall 19%; 29 isolated possible myositis patients, three possible myositis 

patients with associated CTD).

At follow-up, 5 of the 9 PM patients appeared to have typical s-IBM features and in 

particular prominent distal muscle weakness. None of the remaining 4 patients had the 

typical picture of PM, i.e. weakness with a limb-girdle distribution. Ten of the 38 patients 
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with isolated unspecified myositis had developed a CTD. Six percent of the patients with 

isolated unspecified or possible myositis developed a malignancy after onset of the myositis. 

We concluded that PM appears to be an extremely rare disease entity and that more than 

half of the patients with autoimmune myositis can not be diagnosed as PM or DM and has 

to be considered as unspecified or possible myositis. Secondly, in patients with isolated 

unspecified myositis one should remain cautious about the development of a CTD. Finally, 

a workup for diagnosing malignancies should not be limited to patients with DM but also 

should include patients suffering from isolated unspecified and isolated possible myositis.

In chapter 4 we analysed a specific subgroup of patients with myositis in which the biopsy 

specimen shows a necrotising myopathy (described as possible myositis in chapter 3). 

Mononuclear cell infiltrates in the muscle biopsy are the diagnostic hallmark in patients 

with subacute muscle weakness who are suspected to suffer from an IIM. In patients with 

the typical clinical features of IIM, absence of these diagnostic mononuclear infiltrates 

in the muscle biopsy specimen casts doubt on the diagnosis and leads to therapeutic 

uncertainty. 

In this study we described eight patients (five men, three women, range 40-69 years) with 

subacute severe, symmetrical proximal weakness who had no skin abnormalities compatible 

with a diagnosis of dermatomyositis. Serum creatine kinase activity was more than 10 times 

elevated. Repeated muscle biopsy specimens, taken from a symptomatic muscle prior to 

immunosuppressive treatment showed widespread necrosis, regeneration, and atrophy 

of muscle fibers, but no significant mononuclear cell infiltrates. Other known causes of 

necrotising myopathy were excluded. Three patients had a malignancy. Adequately dosed 

and sustained immunosuppressive treatment eventually resulted in normal or near normal 

muscle strength in seven patients. It is important to realise that occasionally, patients who 

clinically present as an IIM may lack mononuclear cell infiltrates in their muscle biopsy 

specimen. This subacute-onset, progressive necrotising myopathy should not deter the 

clinician from timely and appropriate treatment as we consider this myopathy to be a 

subgroup of the steroid-responsive immune-mediated IIMs. Finally, patients with a 

necrotising myopathy should be screened for underlying malignancies.

In chapter 3 we described that most of the patients with a clinical diagnosis of PM 

(i.e., subacute-onset of proximal muscle weakness without skin abnormalities) showed 

perivascular mononuclear cell infiltrates located at perimysial sites in their muscle biopsy 

specimen, similar to the histopathological findings in DM. We suggested the term unspecified 

myositis to differentiate it from PM showing endomysial located infiltrates of T cells. 

A characteristic finding early in the disease process of DM is the presence of microtubular 

inclusions in endothelial cells at the ultrastructural level.3 Early capillary injury preceding 

muscle damage is the fundamental element of the vascular hypothesis in DM. The 

observation that most of the patients with unspecified myositis show histopathological 
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features similar to DM, suggests that microvasculopathy may be also be the underlying 

pathogenesis in unspecified myositis. Microtubular inclusions in muscle capillaries are not 

described as a histopathological feature of unspecified myositis, and therefore we searched 

for this feature in muscle biopsies of patients with unspecified myositis to corroborate our 

vascular hypothesis in chapter 5. Our study has included muscle biopsies from 20 patients 

with unspecified myositis with or without a co-existing CTD which were compared to muscle 

biopsies from 10 patients with DM and from 5 patients with s-IBM. Microtubular inclusions 

were found in 4 unspecified myositis patients (20%), in 4 DM patients (40%) and in none 

of the s-IBM patients. All of the unspecified myositis patients with microtubular inclusions 

had signs and symptoms of another CTD. Our results show that tubuloreticular structures 

in endothelial cells of muscle capillaries do not only occur in DM, but also in unspecified 

myositis, especially when there are also signs of CTD. This supports the hypothesis that 

patients with DM and unspecified myositis share an immune-mediated injury of the muscle 

microvasculature. Whether our results also represent differences in pathogenesis between 

unspecified myositis with and without CTD remains to be elucidated.

Genetic factors may contribute to the development of IIMs, although the findings are 

not consistent and seem to differ between various ethno-geographic populations.4-6 

Leukocyte IgG receptors (FcγR) serve as a link between the humoral and cellular branches 

of the immune system. The FcγRs confer potent cellular effector functions to the specificity 

of antibody and are crucial for immune complex (IC) clearance and antibody-mediated 

cytotoxicity.7 The vigour of the inflammatory response following FcγR engagement by 

immune complexes is determined by the efficacy of the IgG- FcγR interaction.7 This efficacy 

of IgG- FcγR interaction shows interindividual variability, due to functional polymorphisms 

of three FcγR subclasses, i.e. FcγRIIA (R131 vs. H131), FcγRIIIA (V158 vs. F158), and FcγRIIIB 

(NA1 vs. NA2).7 Recently, FcγR polymorphisms were found to be associated with disease 

susceptibility and disease severity of several autoimmune diseases.8-12 In chapter 6 we 

investigated the relevance of FcγR polymorphisms for IIM susceptibility in a large group 

of Dutch patients. FcγRIIa and FcγRIIIb genotype distributions among IIM, unspecified 

myositis/DM, and s-IBM patients did not differ significantly from those in controls. However, 

FcγRIIIa genotypes were differentially distributed among 100 IIM patients as compared to 

514 healthy controls with a significant increase of the FcγRIIIa-V-158 genotype. Odds ratios 

increased by the addition of each FcγRIIIa-V158 allele, in particular among patients with 

unspecified myositis and DM. We concluded that the FcγRIIIa-V158 allele may be a possible 

genetic risk marker for myositis.   

In chapter 7 we investigated long-term outcome parameters in a well-characterised group 

of myositis patients based upon the classification described in chapter 3. We determined 

mortality, clinical outcome (muscle strength, disability, persistent use of medication and 

proefschrift Bronner.indb   103 22-9-2009   14:12:44



104

quality of life), course of disease, and we analysed the prognostic outcome factors. Disease-

related death occurred in at least 10% of the patients, mainly because of IIM associated 

malignancy and pulmonary complications. Re-examination of 110 patients after a median 

follow-up of five years showed that 20% of the patients remained in remission and were off 

medication, whereas 80% of the patients showed a polycyclic or chronic continuous course 

of the disease. The cumulative risk of incident CTD in patients with unspecified myositis 

was 33% at 7 years. Sixty-five percent of the patients had normal strength at follow-up, 

34% had no or slight disability (Rankin 0-1) and 16% had normal physical Sickness Impact 

Profile scores. Muscle weakness was associated with age > 60 years (OR 3.6, 95% CI 1.3-

10.3). Disability was associated with male sex (OR 3.1, 95% CI 1.2-7.9). Forty-one percent 

of patients with a favourable clinical outcome was still using medication. Jo-1 antibodies 

predicted the persistent use of medication (OR 4.4, 95% CI 1.3-15.0). We concluded that 

myositis is associated with a significant disease burden and a high disease-related mortality 

rate. In the long run, myositis has a major impact on perceived disability and quality of 

life, even if normal muscle strength has returned.  This is of importance if we inform the 

patients who start treatment about the prognosis.

Chapter 8 contains an overall discussion and offers suggestions for future research. 
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 Idiopathische inflammatoire myopathieën (IIM) zijn spierziekten die gekenmerkt worden 

door progressieve spierzwakte en de aanwezigheid van ontstekingsinfiltraten in het 

skeletspierweefsel terwijl de oorzaak niet bekend is. De belangrijkste ziektebeelden binnen 

de groep IIM zijn polymyositis (PM), dermatomyositis (DM) en sporadische inclusion body 

myositis (sIBM). Deze drie ziektebeelden zijn te onderscheiden op grond van specifieke 

klinische en histopathologische kenmerken met verschillend beloop en prognose. In dit 

proefschrift is de aandacht gericht op PM en DM.

Polymyositis: een omstreden diagnose 
De eerste beschrijving van polymyositis door Wagner en Unverricht dateert uit 1887.1,2 

Zij beschreven patiënten die naast spierzwakte ook huidafwijkingen hadden. De 

term dermatomyositis werd geïntroduceerd, maar beide benamingen (PM en DM) 

werden  gedurende vele jaren door elkaar heen gebruikt. Verondersteld werd toen dat 

huidafwijkingen altijd onderdeel waren van het ziektebeeld PM. Sindsdien is er in de 

literatuur veel discussie over de diagnostische criteria voor PM. Hoofdstuk 2 geeft een 

overzicht over de geschiedenis van de diagnose PM.

De toepasbaarheid van de meest recente klinische en histopathologische criteria voor 

het stellen van de diagnose PM en DM wordt beschreven in hoofdstuk 3. We voerden 

daartoe een retrospectieve studie uit in een groep van 165 patiënten die aan de volgende 

criteria voldeden: 1) de eerder gestelde diagnose ontstekingsachtige spierziekte (‘myositis’) 

in de periode 1977 tot 1998; 2) binnen een jaar ontstane zwakte van de schouder- en 

bekkengordelspieren; en 3) uitsluiting van andere spierziekten. 

De diagnoses die wij achteraf, op basis van de klinische verschijselen bij debuut en de 

bevindingen in het spierbiopt, in deze groep stelden waren: PM bij 9 patiënten (5%); 

DM bij 59 patiënten (36%, waarvan 54 geïsoleerde DM, 3 DM met geassocieerde 

bindweefselziekte en 2 DM met maligniteit); niet-specifieke myositis bij 65 patiënten 

(39%, waarvan 38 geïsoleerde myositis, 26 myositis met geassocieerde bindweefselziekte 

en 1 myositis met maligniteit); en mogelijke myositis bij 32 patiënten (19%, waarvan 29 

geïsoleerde myositis en 3 myositis met geassocieerde bindweefselziekte). 

Gedurende het ziektebeloop kregen vijf van de negen PM patiënten de typische klinische 

verschijnselen passend bij sIBM. De overige vier patiënten voldeden niet aan het typische 

beeld van PM. Verder ontwikkelde een kwart van de patiënten met niet-specifieke 

myositis een bindweefselaandoening en kreeg 6% van de patiënten met niet-specifieke of 

mogelijke myositis een kwaadaardige ziekte. Op basis van deze bevindingen kwamen wij 

tot de conclusie dat PM een zeer zeldzaam ziektebeeld is en dat meer dan de helft van de 

patiënten met een myositis niet gediagnosticeerd kan worden als PM of DM. 
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De term ‘niet-specifieke myositis’ is te verkiezen, wanneer er geen specifieke verschijnselen 

zijn, die passen bij de diagnose PM of DM. In deze groep dient men alert te zijn op de 

ontwikkeling van bindweefselaandoeningen. Tenslotte is het aan te bevelen niet alleen 

patiënten met een DM te screenen op een onderliggende maligniteit, maar ook patiënten 

met niet-specifieke en mogelijke myositis.

Necrotiserende myopathie: geen infiltraten, 
toch ontsteking?
In hoofdstuk 4 wordt de analyse beschreven van een specifieke patiëntengroep met de 

klinische diagnose myositis, waarbij in het spierweefsel necrose van spiercellen gevonden 

werd, maar geen onstekingsinfiltraten aangetoond konden worden (dit is de groep 

met mogelijke myositis, ook wel necrotiserende myopathie genoemd, zoals beschreven 

in hoofdstuk 3). Essentieel in de diagnostiek van alle IIMs is de aanwezigheid van 

ontstekingsinfiltraten in het spierbiopt. Afwezigheid van deze ontstekingscellen zal bij een 

patiënt met de typische klinische kenmerken van een myositis leiden tot diagnostische 

onzekerheid en twijfel over het starten van medicamenteuze therapie. In dit hoofdstuk 

beschrijven wij 8 patiënten (5 mannen, 3 vrouwen, leeftijd 40-69 jaar) met subacuut ontstane, 

symmetrische, proximale spierzwakte zonder huidafwijkingen. De serumcreatinekinase 

activiteit (CK) was meer dan 10 keer verhoogd. Meerdere spierbiopten, afgenomen uit een 

aangedane spier, voorafgaand aan het starten van immunosuppressieve therapie, toonden 

uitgebreide spiervezelnecrose en tekenen van regeneratie, maar geen ontstekingsinfiltraten. 

Bekende oorzaken van een necrotiserende spieraandoening werden uitgesloten. Drie van 

deze patiënten bleken te lijden aan een maligniteit. Langdurige behandeling van deze 

patiënten met een necrotiserende myopathie met immunosuppressieve therapie resulteerde 

in nagenoeg compleet herstel van de spierkracht. 

Concluderend dient men zich te realiseren dat celinfiltraten bij patiënten met het klinische 

ziektebeeld van PM kunnen ontbreken. Dit mag niet leiden tot uitstel van adequate 

behandeling van deze ontstekingsachtige myopathie, aangezien het een subgroep lijkt te 

zijn van de IIMs. 

Vaatschade niet alleen bij DM, maar mogelijk 
ook bij niet-specifieke myositis
In hoofdstuk 3 werd gevonden dat bij de meeste patiënten met het klinische beeld 

van PM (namelijk subacuut ontstane proximale spierzwakte zonder huidafwijkingen), 

de celinfiltraten in het spierbiopt perimysiaal en perivasculair gelocaliseerd waren. Dit 
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komt overeen met de localisatie van de infiltraten zoals die bij DM wordt gevonden. Wij 

introduceerden de term ‘niet-specifieke’ myositis om een onderscheid te maken met PM 

waarbij specifiek endomysiaal gelocaliseerde infiltraten gevonden worden. 

Een karakteristiek vroeg in het ziekteproces aanwezig kenmerk van DM is de aanwezigheid 

van microtubulaire inclusies in de endotheelcellen van de bloedvaatjes in het spierweefsel, 

die men kan zien bij electronenmicroscopisch onderzoek.3 Vroeg in het ziekteproces 

optredende vaatschade is de basis voor de vasculaire hypothese van de pathogenese bij DM. 

Onze observatie, dat patiënten met niet-specifieke myositis een zelfde histopathologisch 

beeld tonen als patiënten met DM, was aanleiding tot het formuleren van de hypothese 

dat vaatschade ook de onderliggende pathogenese zou kunnen zijn van niet-specifieke 

myositis. De aanwezigheid van microtubulaire inclusies in het spierweefsel bij patiënten 

met een niet-specifieke myositis kan deze hypothese ondersteunen. 

Wij hebben deze hypothese onderzocht en beschreven in hoofdstuk 5. In deze studie 

werden de spierbiopten van 20 patiënten met een niet-specifieke myositis, met of zonder 

bijkomende bindweefselaandoening, vergeleken met de spierbiopten van 10 patiënten 

met DM en 5 patiënten met sIBM. Microtubulaire inclusies werden bij 4 patiënten met 

een niet-specifieke myositis (20%), bij 4 patiënten met DM (40%) en bij geen van de sIBM 

patiënten gevonden. Alle patiënten met microtubulaire inclusies in de niet-specifieke 

myositis groep hadden tekenen van een bindweefselaandoening. Onze conclusie is dat 

microtubulaire inclusies niet een specifiek kenmerk zijn voor DM, maar dat zij ook gevonden 

kunnen worden bij niet-specifieke myositis, met name als er aanwijzingen zijn voor een 

bindweefselaandoening. Dit ondersteunt onze hypothese dat bij zowel DM als niet-

specifieke myositis immuungemedieerde vaatschade een rol speelt in de pathogenese. 

Erfelijke kwetsbaarheid voor myositis?
Individuele genetische factoren spelen waarschijnlijk een rol bij het al dan niet krijgen van 

IIM. De beperkte bevindingen hieromtrent zijn echter niet consistent en verschillen tussen 

ethno-geografische populaties.4-6 

Bij ontstekingprocessen in de spier spelen onder andere witte bloedlichaampjes (leucocyten) 

en ook afweerreacties een belangrijke rol. Leucocyten bevatten receptoren voor IgG 

antilichamen (FcγR). Deze receptoren vormen een belangrijke schakel tussen het humorale 

en het cellulaire immuunproces. Zij zijn cruciaal voor de klaring van immuuncomplexen en 

de antilichaamgemedieerde cytotoxiteit.7 De efficiëntie van de interactie tussen IgG en zijn 

receptor toont interindividuele variabiliteit. Dit wordt veroorzaakt door het voorkomen van 

genetisch bepaalde polymorfismen in drie van deze receptoren, namelijk FcγRIIA (R131 vs. 

H131), FcγRIIIA (V158 vs. F158), and FcγRIIIB (NA1 vs. NA2).7
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Recent is vastgesteld dat bepaalde polymorfismen van de receptor voor IgG op leucocyten 

geassocieerd zijn met een verhoogd risico op het krijgen van autoimmuun- ziekten 

zoals SLE, rheumatoïde arhritis, myasthenia gravis en het syndroom van Guillain-

Barré.8-12 In hoofdstuk 6 beschrijven wij ons onderzoek in een grote groep Nederlandse 

myositispatiënten met de vraagstelling of bepaalde FcγR polymorfismen geassocieerd zijn 

met IIMs. Deze associatie werd niet gevonden voor FcγRIIA en FcγRIIIB. Echter, de FcγRIIIA 

genotypes van 100 IIM patiënten verschilden significant met 514 controles, waarbij een 

toename werd gevonden van het FcγRIIIA-V-158 genotype. Het FcγRIIIA-V-158 allel is dan 

ook een mogelijke risicofactor voor DM of PM. 

Slechtere prognose voor myositis patiënten 
dan voorheen beschreven
In hoofdstuk 7 volgt een analyse van de sterfte, het klinische beloop (spierkracht, invaliditeit, 

therapie-afhankelijkheid en kwaliteit van leven), het ziektebeloop (monofasisch, chronisch) 

en de prognostische factoren bij myositis patiënten. Ziektegerelateerde sterfte kwam voor 

bij 10% van de patiënten, voornamelijk ten gevolge van bij IIM voorkomende kanker en 

longproblemen. Na een mediane follow-up duur van 5 jaar bleek 20% van de patiënten 

ziektevrij en zonder medicatie, terwijl 80% van de patiënten recidiverende of chronische 

ziekteverschijnselen vertoonde, waardoor zij langdurig medicatie nodig hadden. Na 7 

jaar had 33% van de onderzoeksgroep een bijkomende auto-immuunziekte ontwikkeld. 

Hoewel bij follow-up 75% van de patiënten een normale spierkracht vertoonde, had maar 

34% geen of lichte klachten en maar 16% normale scores op een “kwaliteit van leven” 

schaal. Spierzwakte was geassocieerd met een leeftijd boven 60 jaar en invaliditeit met het 

mannelijk geslacht. Geconcludeerd kan worden dat myositis een ernstige ziekte is met een 

behoorlijke impact op de kwaliteit van leven, ook al is de spierkracht hersteld. 

Hoofdstuk 8 omvat een discussie en terugblik naar aanleiding van onze onderzoekingen. 

Tevens worden suggesties gedaan voor toekomstig onderzoek.

proefschrift Bronner.indb   112 22-9-2009   14:12:45



Sam
envatting

113

Referenties
 1. Wagner E. Ein Fall von acuter Polymyositis. Dtsch Arch Klin Med 1887:40;241-66.

 2. Unverricht H. Polymyositis acuta progressiva. Z Klin Med 1887;12:533-49.

 3. De Visser M, Emslie-Smith AM, Engel AG. Early ultrastructural alterations in adult 
dermatomyositis. Capillary abnormalities precede other structural changes in muscle. J Neurol 
Sci 1989;94:181-92.

 4. Ginn LR, Lin JP, Plotz PH, et al. Familial autoimmunity in pedigrees of idiopathic inflammatory 
myopathy patients suggests common genetic risk factors for many autoimmune diseases. 
Arthritis Rheum 1998;41:400-5.

 5. Engel AG, Hohlfeld R, Banker BQ. Inflammatory myopathies: the polymyositis and 
dermatomyositis syndromes. In: Engel AG, Franzini-Armstrong C, editors. Myology. New York: 
McGraw-Hill;1994:1335-83.

 6. Badrising UA, Schreuder GM, Giphart MJ, et al. Associations with autoimmune disorders and 
HLA class I and II antigens in inclusion body myositis. Neurology 2004;63:2396-98.

 7. van Sorge NM, van der Pol WL, van de Winkel JG.  FcgammaR polymorphisms: Implications for 
function, disease susceptibility and immunotherapy. Tissue Antigens 2003;61:189-202.

 8. Manger K, Repp R, Jansen M, et al. Fcgamma receptor IIa, IIIa, and IIIb polymorphisms in 
German patients with systemic lupus erythematosus: association with clinical symptoms. Ann 
Rheum Dis 2002;61:786-92.

 9. Kastbom A, Ahmadi A, Söderkvist P, Skogh T. The 158V polymorphism of Fc gamma receptor 
type IIIA in early rheumatoid arthritis: increased susceptibility and severity in male patients. 
Rheumatology 2005;44;1294-98.

 10. van der Pol WL, van den Berg LH, Scheepers RH, et al. IgG receptor IIa alleles determine 
susceptibility and severity of Guillain-Barré syndrome. Neurology 2000;54:1661-65.

 11. van der Pol WL, Jansen MD, Kuks JB, et al. Association of the Fc gamma receptor IIA-R/R131 
genotype with myasthenia gravis in Dutch patients. J Neuroimmunol 2003;144:143-7.

 12. Dijstelbloem HM, Scheepers RH, Oost WW, et al. Fcgamma receptor polymorphisms in 
Wegener’s granulomatosis: risk factors for disease relapse. Arthritis Rheum 1999;42:1823-27.

proefschrift Bronner.indb   113 22-9-2009   14:12:45



proefschrift Bronner.indb   114 22-9-2009   14:12:45



Dankwoord

proefschrift Bronner.indb   115 22-9-2009   14:12:45



proefschrift Bronner.indb   116 22-9-2009   14:12:45



D
ankw

o
ord

117

Dankwoord

Eindelijk ben ik toe aan het schrijven van mijn dankwoord. Dit proefschrift moest altijd 

ergens “naast”. Naast mijn assistentschap, naast mijn neurologenbaan en naast mijn gezin. 

Het heeft dan ook meer dan 10 jaar geduurd en ik wil op deze plaats iedereen bedanken 

die vertrouwen heeft gehouden en die een bijdrage aan dit onderzoek heeft geleverd. Een 

aantal in het bijzonder.

Allereerst wil ik alle myositispatiënten die hebben meegewerkt aan dit onderzoek hartelijk 

danken. Wat is er nog veel onduidelijk over dit ziektebeeld! Hopelijk levert dit onderzoek 

een kleine bijdrage. 

Prof. Dr. M. de Visser. Beste Marianne, onze eerste ontmoeting was van beide zijden zeer 

vrijblijvend; jij kon niet garanderen dat die eerste stap zou leiden tot een proefschrift, ik 

kon niet garanderen een promotie-onderzoek af te ronden vanuit het perifere St Lucas 

Andreas ziekenhuis. Het is ons gelukt. Jouw gave om de hoofdlijn in een onderzoek helder 

en feilloos neer te zetten, is al vaak geroemd, nu ook door mij. Dank voor jouw jarenlange 

steun en enthousiasme.

Dr. J.E. Hoogendijk. Beste Jessica, de eerste samenwerking ging wat aarzelend. Twee 

promovendi op 1 onderzoeksproject, zou dat wel goed gaan? Al snel bleek het dé manier 

om een grote groep myositis patiënten op te sporen en volgde onderzoeksvraag op 

onderzoeksvraag. Je bleek de stuwende kracht van dit onderzoek, spoorde altijd weer aan, 

trok me uit elk dal en bedacht creatieve oplossingen voor menig probleem. Dank voor je 

ontspannen begeleiding.

Dr. W.H.J.P. Linssen. Beste Wim, tijdens een gezellig etentje met de nodige wijn heb jij me 

zo ver gekregen dit project te starten. Je was vaak enthousiaster over mijn werk dan ik zelf. 

Je kritiek daarentegen was altijd ongezouten en leverde weer een hoop werk op. C’est le 

ton qui fait la musique. Je hebt echter nooit aan een goede afloop getwijfeld en ik ben blij 

en trots dat jij één van de copromotoren bent. 

Prof. Dr. J.H.J. Wokke. Beste John, de onderzoekssamenwerking tussen Utrecht en 

Amsterdam heeft al veel vruchtbaar resultaat geleverd, zo ook in dit onderzoek. Dank 

hiervoor en voor deelname aan de beoordelingscommissie.

Ook de andere leden van de promotiecommissie wil ik danken voor het kritisch lezen van 

het manuscript en het aanwezig zijn op deze dag.
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Marjon van de Meulen en Janneke van de Vlekkert. Beste Marjon, jij was die andere 

promovendus, die ook onderzoek deed naar myositis. We hebben onze krachten gebundeld, 

wat resulteerde in 2 prachtige stukken. Beste Janneke, jij zet het myositis avontuur voort. 

Bijzonder, dat jij nu collega neuroloog bent geworden in Almere. Het Flevoziekenhuis moet 

nu wel “myositiscentrum” worden. Succes met het afronden van jouw werk, dat gaat zeker 

lukken.

Alle andere medeauteurs wil ik hartelijk danken voor hun inzet: Alexandre Voskuyl, 

Huib Dinant, Huibert Burger, Walther van Venrooij, Axel Wintzen, Henk Veldman, Marja 

Ramkema, Marius van den Bergh Weerman, Annemieke Rozemuller, Sandra Kalmijn, 

Umush Badrising, Bernard Uitdehaag, Miranda Blokland-Fromme, Jeanette Leusen en Ludo 

van der Pol.

Mijn opleider neurologie dr. J.A.L. Vanneste. Beste Jan, ook al vind jij spieren niet zo bij 

de neurologie horen, je toonde je altijd betrokken bij mijn onderzoek en hebt het mogelijk 

gemaakt dit werk te starten tijdens mijn opleiding. Hartelijk dank daarvoor.

Collega arts-assistenten: Ruurd, Dan, Jose K, Jose P, Maaike, Barbera, Elles, Judith, Roeland, 

Ekkehart, Narender, Jons, Raymond, Mascha, Fransje, Joost, Bert-Jan, Aline en Teun. Dank 

voor “die goeie ouwe tijd “, jullie zijn geweldige collega’s.

Het “neuro-team” van het Flevoziekenhuis. Beste Gerard, Jeroen, Jons, Inge en Herman, 

dank voor jullie steun bij mijn gemopper over de laatste loodjes. Secretaresses, KNF 

laboranten en verpleegkundigen neurologie; we vormen een hecht en goed team, dank 

voor jullie gezelligheid en morele steun.

Dr. Barbera van Harten. Lieve Barbera, wat delen wij veel samen: onze assistententijd, 

promotie-onderzoek en het krijgen van kinderen. Lief en leed en nu mijn paranimf! Dank.

Vrienden, buren en familie; het werk op die zolderkamer is af. Tijd voor een feestje.

Mijn zussen: Claudia en Gaby. Lieve Claudia en Gaby, jullie zijn geweldige zussen waar 

ik grote bewondering voor heb. Claudia, je kent me beter dan wie ook, logisch dat je 

paranimf werd.   

Mijn ouders. Lieve papa en mama, door jullie is alles mogelijk geworden. Ook al vonden jullie 

dat het doctor worden veel van mij en mijn gezin eiste, jullie hebben me altijd gesteund. 
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Lieve mama, het afgelopen jaar zat vol met gezellige woensdagen, waarin jij mijn kinderen 

(en mij) vertroetelde, zodat ik aan de slag kon en dit werk kon afronden.

Maura en Bruun. Lieve Bruun, jij  hebt er nog weinig weet van, maar tovert altijd weer een 

lach op mijn gezicht. Lieve Maura, het boekje van mama is af. Jij vertelt aan een ieder dat 

het gaat over een prinses met een spierziekte....  (en ze leefde nog lang en gelukkig).

Ik heb nu weer tijd om samen heel veel plezier te maken.

Jacco. Meestal staat op deze plek: zonder jou was dit proefschrift niet mogelijk geweest. 

Dat is niet waar. Zonder jou waren er namelijk geen romantische dineetjes, geen eindeloze 

skatetochten, geen fantastische vakanties in Italië, geen projecten in ons 100-jaar oude 

huis, geen zelfgemaakte pasta’s en zelfgebakken broden en zouden er geen twee kleine 

kindertjes zijn gekomen. Dan was het vast wél in vier jaar klaar geweest! 

Maar wat is me dat alles vele malen liever!

xxx Irene
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