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Abstract 

 
This review article discusses the idiopathic inflammatory myopathies and their relation towards 

malignancies. The IIM encompass a rare group of systemic diseases characterized by an autoimmune 

reaction towards the skeletal muscles, inflicting significant morbidity and mortality. Continuous studies 

on this subject have led to a still developing list of subtypes, each distinguished by characteristic clinical 

presentations, histopathological findings, and different epidemiological properties. Three major subtypes 

have been identified for over decades: dermatiomyositis (DM), polymoyositis (PM) and inclusion body 

myositis (IBM). Differences between these subtypes also affect the risk of developing malignancies; a 

topic with gained interest over the last decade. The subtypes are strongly related with the probability of 

developing malignancies and with the type of cancer. Studies conclude that DM is the subtype most 

associated with malignancy. 

When diagnosed with a cancer-associated myositis (CAM), clinical course and overall prognosis are 

adversely affected. Therefore it is of great importance to understand this association, to identify 

effective screening methods and to determine the risk factors, in order to prevent CAM and its 

consequences. Autoantibodies play an important role in this, especially considering their positive or 

negative predictive value. New myositis specific antibodies (MSA) such as the anti-155/140 antibody 

are being discovered. However, other screening methods are also improving; both in the selection of the 

screening group based on their risk factors, and in the methodology itself. The current progress in the 

screening process is based on discoveries regarding the tumor markers such as CA19-9 and CA-125, and 

on  FDG-PET/CT scan. Possible combinations of these methods can increase the screening quality even 

further. There is no specific treatment for CAM patients, the myositis and the cancer are being treated 

separately. However, since the course of CAM is more severe, it is of importance to start treatment as 

soon as possible in order to improve the patient’s prognosis. 

This emphasizes the essential role of a good screening process. Improvement towards evidence-based 

cancer screening programs in addition to progress in treatment may lead to a significant reduction of the 

substantial morbidity and mortality patients face today. The search for the causes of CAM is far from 

over. 
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1. Introduction 

 

The IIM are a group of systemic autoimmune diseases, characterized by inflammation of the skeletal 

muscle. Although IIM are relatively rare, they are a cause of significant morbidity and mortality in those 

who have the disease. The result of several studies over the years reported an annual incidence between 

2.18 and 8.8 patients per million people. [1] 

The general clinical features are characterized by a varying, progressive degree of muscle weakness that 

develops subacute (by weeks or months), but in rare cases there is an acute onset. 

A typical feature is that the patient complains about not being able to do his/or her everyday activities.  

There are different subtypes of IIM; each with different characteristics. The difference can be made by 

looking at the clinical, histopathological, immunological and demographic features.  On this basis we 

can differentiate three major subsets: dermatomyositis (DM), polymyositis (PM) and inclusion-body 

myositis (IBM). Beside these major groups, there are also more rare types of myositis. 

A proposed classification can be seen in box a. 

 
Box a: proposed classification of idiopathic inflammatory myopathies [2] 

I Dermatomyositis  

           Juvenile 

           Adult  

II Polymyositis 

III Inclusion body myositis 

IV Overlap syndromes  

          With polymyositis  

          With dermatomyositis  

          With inclusion body myositis 

V Other forms:  

          Focal: orbital myositis; localized nodular myositis; inflammatory pseudotumor  

          Diffuse: macrophagic myofasciitis; necrotizing myopathy with pipestem capillaries; infantile myositis 

VI Cancer-associated myositis  

 

 

1.1. Diagnosis of IIM 

 

There has always been a lack of uniform diagnostic criteria for IIM. To facilitate the diagnosis, in 1975, 

the classification criteria of Peter and Bohan were suggested. These criteria are essentially based 

on clinical features. A presentation of how the Peter and Bohan criteria are now used is illustrated in box 

b. 
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Box b: five major diagnostic criteria to define DM and PM [3] 

1. Weakness 

• Symmetrical 

• Limb-girdle distribution 

• Involving anterior neck flexors 

• Progressive over weeks or months 

• There may be dysphagia 

• There may be ventilatory muscle involvement 

2. Muscle biopsy evidence of: 

• Necrosis of type 1 and 2 fibers 

• Phagocytosis 

• Regeneration 

• Perifascular atrophy 

• Inflammatory exudate 

3. Elevated muscle enzymes 

4. Electrophysiological triad 

• Small, short polyphasic units 

• Fibrillations, positive sharp waves, insertional instability 

• Bizarre high-frequency repetitive discharges 

5. Dermatological features 

• Heliotrope discolouration of eyelids + periorbital oedema 

• Scaly, erythematous dermatitis (Gottron’s sign) 

 

Depending upon the number of criteria met, with cutaneous features being a sine qua non of DM, 

the diagnosis of DM could be considered Definite (three + rash), Probable (two + rash) or Possible (1 + 

rash). [3] 

 

In addition, over the last couple of years, this diagnostic flow chart has been amended since. 

Besides the five major criteria, some patients also have serological abnormalities, of which serum auto-

antibodies (AAB) are the most specific for the disease. 

AAB characterizing certain forms of IIM have been identified. Two forms of AAB have been 

distinguished: AAB specific for myositis (MSA) and AAB sometimes associated with myositis (MAA). 

These terms are rather relative, but generally myositis is the first manifestation in syndromes where 

MSA has been found. Most often only one MSA can be found in a patient, while there can be one or 

several MAA [4].  

MAA are AAB against nuclear or cytoplasmic antigens, directed against translational transport (anti-

signal-recognition particle) or against ribonucleoproteins involved in protein synthesis (anti-synthetase). 

They can be found in roughly 20% of the patients [5]. Some examples are anti-MAS, anti-KJ, anti-Fer, 

anti-PM-Scl, anti-56kd, anti-RoRNP and anti-U1RNP. 
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The specificity of AAB in the pathogenesis of DM and PM remains unclear, as it is not bound to a 

specific disease onset or tissue and also can be found in patients without myositis but with interstitial 

lung disease. 

The most characteristic MSA are the AAB directed against cytoplasmic antigens: the anti-tRNA 

synthetases, anti-SRP (signal recognition particle), and others. (table a) 

Some distinctive muscular features of different MSA-defined groups have been noted [6]; many clinical 

associations of the MSAs are related to extramuscular manifestations, such as interstitial lung disease [7] 

or DM rash [8]. 
Tabel a: some examples of common MSA and there clinical associations [5] 

Autoantibodies specific for myositis Antigen Clinical 

Anti-aminoacyl-tRNA (in 20% of patients) 

Anti-Jo-1 

Anti-PL-7 

Anti-PL-12 

!
tRNA-his-synthetase 

tRNA-thr-synthetase 

tRNA-ala-synthetase!

!
&&'(!&)*(!+,-.(!/0(!'1(!2343,!
567689,!-:!;:<"!
!
567689,!-:!;:<"!

Anti-signal recognition particle 

<3% of patients 

 

SRP-complex 
!
0'(!=:>>6?83!@9,A69@!=,:?837>!

Other 

Anti-Mi-2 (10-15% of DM and PM) 
!
Nuclear helicase 

!
DM and PM 
 

Abbreviations: Arth, arthritis; ILD, interstitial lung disease; MH, mechanic’s hands; RP, Raynaud’s phenomenon 

Note: the Anti-Jo-1 AAB is the most common anti-tRNA-synthetase (80%) and seems to be specific for 

a disease subset where myositis, non-erosive arthritis and Raynaud’s phenomenon are combined. 

Note 2: A new MSA has been discovered, the anti-155-kd. See section 6.3.2  

 

Chirardello et al [9] studied the clinical usefulness of AAB on 74patients with myositis. He compared the 

prevalence of MAA and MSA in different subtypes of IIM. The results can be seen in the table b. [9] 

 
Table b: Frequencies (%) of myositis specific (MSA) and associated (MAA) antibodies in overall myositis patients and 

different disease subsets (PM, DM, myositis overlap syndrome, antisynthetase syndrome). [9] 

 
 

Note: the antisynthetase syndrome is a syndrome characterized by myositis, interstitial lung disease, arthropathy, Raynaud’s 

phenomenon, mechanic hands and fever in varying degrees. [12] 

strong correlation with disease activity (e.g. anti-U1RNA
in mixed connective tissue disease, anti-tRNA
antibody activity in myositis) [24,25]. Also our proposal
of anti-Mi-2 antibody testing is based on one of most
sensitive and reliable methodological approaches [9].

MSA screening has been proposed as an additional
criterion in the diagnosis of idiopathic myopathies
[12,26–30]. In fact, Bohan and Peter traditional
diagnostic criteria cannot distinguish PM from
inclusion-body myositis [2], a relatively frequent form
ofdegenerativemyopathy inmoreelderlypeople [31],or
from certain toxic/metabolic myopathies or dystrophies
as well. In this context, serological screening may be
useful since autoantibodies are occasionally found in
inclusion-body myositis [2,26] or non-idiopathic myo-
pathies. Conversely, they more frequently occur in
primary PM/DM or in myositis associated/overlapping
with other connective tissue diseases, and our results
largely confirm such evidence.MSA testing seems likely
to be useful also as an exclusion criterion for
paraneoplastic myositis [32,33]. This finding is of
crucial importance since DM more than PM patients
are at risk for concurrent or future developing
malignancy [33], but large prospective studies are
needed to demonstrate the hypothetical protective role
of autoantibodies.

Based on our own experience, we further confirmed
that anti-Jo-1 and anti-Mi-2 are the most frequently
found MSA in clinically assessed or suspected
autoimmune myositis (30 and 16%, respectively),
while antibodies targeting other tRNA synthetases are
less frequent and seem to be less specific for myosits.
Among MAA, anti-Ro/SSA is by far the most
frequent, while the other MAA are rare and almost
restricted to myositis overlap syndromes. Although,
not myositis-specific, the relative high occurrence of
anti-Ro/SSA antibody in muscle and/or lung immu-
noinflammatory disease [26] and its strong association
with MSA (primarily anti-Jo-1) [34] suggest that also
(auto) antigenic Ro particles could participate in the
priming/substaining of muscle/lung tissue damage and

dysfunction, or that some fine epitope-restricted anti-
Ro/SSA antibodies represent a phenotypic marker of
an immunoinflammatory attack preferentially
directed towards skeletal muscle and/or lung organ.

Our laboratory setting has demonstrated to be
clinically useful either for confirming the diagnosis of
autoimmunemyositis or for identifying disease subsets
differing in clinical spectrum, prognosis and conse-
quently therapy chance and responsiveness. In this
regard, the striking association between anti-Jo-1
antibody and the myositis/interstitial lung disease
overlap syndrome has the most relevant implications
[35]. In addition, a relevant goal of our study is the
association of anti-ARS antibodies other than Jo-1
(which are muchmore rare than anti-Jo-1) with a form
of interstitial lung disease apparently not complicated
by muscular pathological findings. These data are in
agreement with those reported by others [36] and also
with the study presented by Yoshifuji et al. [37] in this
issue of the journal. Whether such antibodies could
also have a predictive value for immune-mediated
idiopathic lung disease has to be furtherly elucidated.

Furthermore, we confirm the high specificity of
anti-Mi-2 antibody for DM, primarily for the forms
appearing with non-specific cutaneous involvement
(diffuse erythematous rash).

In conclusion, we propose to include specifically
designedMSA andMAA laboratory testing among the
serological investigations useful in the diagnostic
setting and clinical management of patients with either
overt or subclinical immune-mediated myopathy,
including those presenting with idiopathic interstitial
lung disease and inflammatory arthropathy.
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Table II. Frequencies (%) of myositis specific (MSA) and associated (MAA) antibodies in overall myositis patients and different disease
subsets (PM, DM, myositis overlap syndrome, antisynthetase syndrome).

Total patients

(n=74) PM (n=27) DM (n=33) Overlap (n=8) Synthetase (n=6)

Number % Number % Number % Number % Number %

Anti-Jo-1 22 30 15 55 4 12 1 12 2 33

Anti-ARS 7 9 1 4 2 6 0 0 4 67
Anti-Mi-2 12 16 1 4 11 33 0 0 0 0

Anti-SRP 4 5 3 11 1 3 0 0 0 0

Anti-Ro/SSA 19 26 8 30 7 21 1 12 3 50

Anti-U1RNP 4 5 1 4 1 3 2 25 0 0
Anti-PM/Scl 2 3 0 0 0 0 2 25 0 0

Anti-Ku 2 3 0 0 0 0 2 25 0 0

PM, polymyositis; DM, dermatomyositis; overlap, myositis overlap syndrome; synthetase, antisynthetase sindrome; anti-ARS,
anti-antisynthetase different from anti-histidyl tRNA synthetase (Jo-1); anti-SRP, anti-signal recognition particle.
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Their conclusion was that MSA and MAA have diagnostic and clinical value, therefore they recommend 

analysis in IIM patients. It was even proposed that the MSA could be an alternative diagnostic criterion, 

and even replace the need of a muscle biopsy. MSA typing seems to lack sensitivity for the diagnosis of 

IIM, limiting the value of this diagnostic tool. 

For now, a muscle biopsy remains the golden standard for diagnosis of IIM. The biopsy is mostly taken 

from the vastus lateralis, deltoid or biceps brachii muscles, ideally before treatment. 

The biopsy should be processed in a laboratory where the full range of immunohistochemical staining 

techniques are available, as well as immunohistochemical staining for complement (C5b-9) and MHC 

antigens in order to obtain maximum information and diagnostic value 

Based on the inflammatory cell infiltrates, patterns of muscle fiber necrosis and other histological 

changes, IIM can be divided into the three major types of IIM. 

 

In DM, the inflammation is mainly perivascular or in the interfascicular septae and around rather than 

within the fascicles.  The intramuscular capillaries show signs of endothelial hyperplasia, with 

tuborecticular profiles, fiber thrombi and the destruction of the capillaries, which results in loss of 

capillary density. (figure  a). The muscle fibers are subject to fagocytosis and necrosis, involving a part 

of the muscle fasciculus, or the periphery of the fascicle, which results in perifascicular atrophy. This is 

characterized by two to 10 layers of atrophic fibers at the periphery of the fascicles.  

If this is found, the diagnosis of DM can be made, even when there are no signs of inflammatory 

infiltration (figure a). [11] 

 

In PM, healthy muscle fibers are surrounded and invaded by multifocal lymphocytic infiltrates (figure 

a).  From a histological view, the inflammation indicates that lymphocytes (CD8-positive cells) invade 

healthy muscle fibers, which express MHC class 1 antigen. This is called the CD8/MHC-1 complex. 

When on top of this primary inflammation, there are vacuolated muscle fibers with granular deposits 

around the edges (rimmed vacuoles), and there is a sign of congophilic amyloid deposits around or 

within the vacuoles, the diagnosis of IBM can be made. [11] 

 

Even tough the muscle biopsy is the most important test for the diagnosis of IIM, it is also the most 

common cause of misdiagnosis due to misinterpretation. [11] 

 

This misdiagnosis can be avoided using three steps. Firstly, one has to look for an indication of the 

primary inflammation. This is a very important step and is an essential diagnostic criterion because by 

indicating this primary inflammation, PM can be differentiated from toxic necrotizing or dystrophic 

myopathies in which macrophages predominate. Secondly, the biopsy sample has to be properly 

processed on frozen sections. When it is processed in paraffin beddings there is a chance of 

misdiagnosis of IBM for PM because paraffin dissolves the red-rimmed granular material and the 
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vacuolated fibers are no longer seen. Moreover, other structures are also best demonstrated on frozen 

sections. And the last step: repeating a muscle biopsy or taking one from another muscle may be 

necessary if diagnosis on the first sample was not conclusive. In occasional cases, muscle MRI may be 

useful to identify inflammatory sites and select the area for biopsy.) 
 

Figure a: histological findings in PM and DM [11] 

 
A, B (ulex europaeus stain): Depletion of capillaries in DM (A) with dilatation of the lumen of the remaining capillaries, 

compared with a normal muscle (B). C (H&E stain): Perifascular atrophy in DM. D (Gomori trichrome stain): 

Endomysial inflammation in PM with lymphocytic cells invading healthy fibers. E: The MHC-I/CD8 complex IBM. 

MHC-I (green) is up regulated on all the muscle fibers, and CD8-positive T cells (orange) that also express MHC-I, 

invade the fibers 

 

2. Dermatomyositis 

 

2.1. Pathogenesis 

DM is caused by complement-dependent humoral process, with complement disposition on the 

endothelium of the endomysial or perifascicular capillaries. It is a complement pathway that result in 

different complement–complexes with also lytic components. These complexes are detected early in the 

patients’ serum and are deposited on capillaries before inflammatory or structural changes are seen in 

the muscle.  Thereafter, the complement deposits induce endothelial swelling, vacuolization, capillary 

necrosis, ischemia and destruction of muscle fibers. This leads to the characteristic perivascular atrophy, 

which reflects in endofascicular hypoperfusion, which finally leads to a great reduction of the amount of 

capillaries per muscle fiber. [11] 
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2.2. Epidemiology  

DM is the most common form of myositis in children (80%-85% of the cases). It is not so predominant 

in adults. For juvenile DM, the peak occurs in children between 5-14 years of age. The second, larger 

peak of adult DM occurs in patients between 45-64 years of age. 

A recent epidemiological study by Daniel et al [13] on adult inhabitants of Minnesota, USA, reported an 

incidence rate of 5.8 IIM patients per 100000 person-years, and a specific incidence rate of 1.2 DM 

patients. Of a total of 3112 IIM patients, 840 cases of DM were reported. 

In both groups a female predominance is reported where they outnumber males by 2: 1. 

Overlap syndrome with another connective tissue disease constitutes 3% to 10% of childhood IIM, 

whereas this is approximately 20% in adult cases. [14] 

 

2.3.Clinical features 

DM is characterized by sub acute, progressive, mostly proximal muscle weakness. Neck flexor muscle 

weakness is common in DM. It is reported in 50% of juvenile DM and in 20% of adult DM. 

Skin rash is often diagnosed weeks or months before the actual muscle weakness and is most prominent 

on the upper eyelids, face, upper trunk, knuckles and sometimes knees, elbows, anterior chest (often in a 

V sign) or shoulders. Early in its course rash and muscle enzyme elevations may be the only 

manifestations of DM. Calcinosis of the skin or muscle is unusual in adults, but occurs in 40% of 

children with juvenile DM. How the calcinosis is able to develop is still uncertain, and there is also no 

standard treatment for the condition. Cardiac abnormalities are reported in approximately 40% of DM 

patients but are often subclinical. The ECG shows abnormalities such as nonspecific ST-T wave 

changes, varying degrees of hart block, bundle branch block and tachyarrhythmia. 

Interstitial Lung disease (ILD) can also occur in people with DM with a frequency varying from 5% to 

47%. It is associated with considerable morbidity and mortality. As almost no cases of juvenile DM with 

ILD are reported, and as the first presentation occurs between 20-40yr of age, one can postulate that the 

risk of ILD increases with the duration of DM. 

Other manifestations, such as joint pain, dysphagia, and general symptoms, including fever, malaise and 

loss of weight, can also be present. [15] 

The classic DM has been well characterized. But there are also patients with marks of the manifestations 

of DM but who have no clinical sign of muscle weakness and normal muscle enzymes for prolonged 

periods of time (ie, 6 months or longer). This is called amyopathic DM (ADM). The clinical significance 

of this disease has been studied by Gerami et al and they concluded that ADM is more common than 

previously thought by clinicians, especially dermatologist should be aware of this condition because 

these patients are also at higher risk for possible life threatening situations such as the development of 

malignancies or interstitial lung disease. [16] 
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3. Polymyositis 
 

3.1. Pathogenesis 

PM is a T-cell-mediated response with inflammatory infiltration. 

 In contrast with DM, PM is not associated with capillary loss, perifascicular atrophy or other ischaemic 

changes. The inflammatory infiltrates are mainly composed of CD8+ T-cells and CD68+ macrophages 

(MPs). They are also found in the endomysium where they initially surround individual healthy 

myofibers, subsequently, they attack and invade them focally, together with MPs, tunnel the center of 

the fiber and, finally, destroy it. 

Electron microscopy studies in PM strongly suggest cytotoxicity of CD8+ T-cells toward the myofibers. 

These T-cells express perforin, which leads to cytotoxic necrosis. Clonal expansions of T-cells have 

been found in muscle and blood of patients with PM, but not DM. Autoinvasive T-cells exhibit selective 

gene rearrangement of their TCR (T-cell receptor) and restricted amino acid sequences in the CDR3 

region (complementary-determining region 3), suggesting that the cytotoxic CD8+ T-cells that use their 

TCR to recognize peptide antigens presented by MHC-1 molecules have been subjected to antigen-

driven activation(?). These T-cell clones are specific for as yet unknown muscle auto-antigens. [11] 

 

3.2. Epidemiology  

The study by Daniel et al reported an incidence rate of 3.2 per 100000 person-years and a prevalence of 

1775 cases of the overall 3112 adult IIM patients, with a significantly higher rate in the 65+ age group. 

Again, there is a higher incidence in women. [13] 

PM is rare in children, and is only accountable for 2%-8% of al cases of juvenile myositis. [14] 

 

3.3. Clinical features 

PM shows the general signs of IIM, but unlike DM, the actual onset of PM cannot be easily identified 

because there is no rash to secure the early recognition, and because PM mimics many other 

myopathies, it remains a diagnosis of exclusion. As individual clinical identity it is often misdiagnosed, 

the most common myopathy that is incorrectly diagnosed as PM is IBM. If there is a PM-like disease in 

men older than 50, the diagnosis is IBM until proven otherwise. [11] 

In severe cases of PM respiratory difficulties have been reported. 
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4. Inclusion body myositis 

 

4.1. Pathogenesis 

The muscle alterations  of IBM are similar to those of PM.  A biopsy sample of an IBM patient can 

show rimmed-vacuoles. Even observed in small number, rimmed vacuoles found in combination with 

multifocal auto-invasive inflammation are diagnostic of IBM. [14] 

 

4.2. Epidemiology  

IBM does not occur in children but is considered to be the most common acquired muscle disease 

associated with aging. [5] This clinical entity has a reported incidence rate of 1.7 per 100000 person 

years and a number of 683 patients on a total of 3112 IIM cases. However, the true frequency may be 

higher, and could even exceed that of PM, due to the initially misdiagnoses in IBM patients. [11] While 

prevalence of PM and DM was consistently higher for women than men in all age groups, IBM shows 

an increased prevalence in men after the sixth decade [13] 

 

3.3. Clinical features 

The general course of IIM is also observed in IBM sometimes accompanied by more specific 

characteristics. Early weakness of the distal and proximal muscles can be seen, involving deep finger 

flexors, which makes more precise finger movements more difficult; and the quadriceps muscle, which 

leads to a higher prevalence of falling. Dysphagia in the course of the disease is common. [11]. 

 

5. Other forms of IIM 
 

5.1. Necrotizing autoimmune myopathy (NAM)  

NAM can often be found in association with connective tissue disorders (overlap syndrome), viral 

infections (some reports with HIV and Hep-C [5]), medications -statins in particular- and malignancy. 

Patients with statin-induced NAM have a persisting or progressive active muscle fiber necrosis -even 

after stopping statins use- with very little or no signs of inflammation. It should be differentiated from 

toxic, self-limiting myopathies, as the latter is also found during statin treatment, [17]. Needham et al 

investigated 8 patients with a non self-limiting statin induced myopathy with special attention for the 

muscle biopsy. All had myofibre necrosis but only 3 had an inflammatory infiltrate. In all cases there 

was diffuse or multifocal up-regulation of MHC-I expression even in non-necrotic fibres. Progressive 

improvement occurred in 7 cases after commencement of prednisolone and methotrexate, and in one 

case spontaneously [18]. These observations suggest that statins may initiate an immune-mediated 

myopathy that persists after withdrawal of the drug and responds to immunosuppressive therapy. By this 

response it was assumed that NAM was an autoimmune disease, because of the effective treatment, but 
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the pathogenesis was unknown. Until recently an antibody was found which was upregulated in NAM 

patients, the antibody is directed against the 3-hydroxy- 3methylglutaryl-coenzyme (HMGCR) protein, 

and highly associated with previous statin use (in 66% of their patients, or 92.3% in patients over 50 

years) [19]. The upregulation of HMGCR in regenerating myocytes may be the cause of a continued 

immune response, even in the absence of statins. The prevalence of this specific autoantibody in people 

who have been treated with statins for a long time is currently unknown. Further research is needed to 

clarify its role in statin-induced NAM. [19] 

Clinically, the onset and progression of NAM are similar to general IIM, although only in adult people, 

and NAM can be more acute: the onset ranges from days toweeks instead of weeks tomonths [20]. This 

in contrary to the statin-induced NAM, where the onset of symptoms can begin years after the start (or 

stop) of statin use. 

There can also be cases of associated cardiomyopathy and interstitial lung disease (very rare), but this is 

different with statin-induced IBM, where there are no such associations, and where the symptoms of IIM 

can be very mild. 

 

5.2. Overlap syndrome is a term used to emphasize associations between PM, DM or IBM and various 

other autoimmune and connective tissue diseases such as scleroderma, mixed connective tissue disease, 

Sjögrens syndrome, systemic lupus erythematosus and rheumatoid arthritis. In approximately 15-30% of 

the patients,  IIM is associated with one of these diseases, but it is more frequent in PM. [21] 

 

5.3. Macrophagic myofasciitis (MMF) is a condition that manifests itself by diffuse myalgias and 

chronic fatigue.  The condition can be caused by a reaction with aluminum hydroxide after vaccination, 

therefore there is typically an active lesion on the deltoid muscle.  One third of the patients develop a 

generalized autoimmune disease. And if not, they commonly show subtle signs of chronic immune 

stimulation. [22] 

 

6. Treatment and prognosis 

 
6.1. Treatment 

Although the pathogenesis of the different groups of IIM may be different, the treatment of al IIM is 

based on the same principal: immunosuppression. The core of this treatment consists of a daily dose of 

high-dose corticosteroids, together with steroid-sparing immunosuppressive therapies, which are used to 

treat the disease, prevent mortality, and to reduce long-term disability. 

A detailed overview can be seen in box c. 
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Box c: Therapeutic Agents Used to Treat Patients With Adult or Juvenile DM and PM [23] 

First-line therapies 

1. Prednisone (daily oral) 

2. Intravenous pulse methylprednisolone * 

3. Methotrexate * 

4. Adjunctive therapies: physical therapy, hydroxychloroquine, topical therapies for skin rashes, photoprotective measures,  

calcium and vitamin D for bone protection  

Second-line therapies 

1. Azathioprine 

2. Cyclosporine 

3. Intravenous gammaglobulin * 

4. Combinations of the above 

Third-line therapies 

1. Mycophenolate mofetil 

2. Tacrolimus 

3. Cyclophosphamide 

4. Rituximab 

5. Anti–tumor necrosis factor agents 

6. Other biologicals: anakinra, alemtuzumab 

7. Stem cell therapy 

 

*These therapies are often used as part of first-line approaches in patients with poor prognostic factors or for children with 

moderate to severe disease. 

 

Combinations of the second -line therapies or third-line therapies are frequently used for patients with 

severe, refractory or corticosteroid-dependent myositis. 

Studies have showed that when there is an early introduction of a secondary therapy, the course of the 

disease is shorter, there is less calcinosis and there are less side effects from the corticosteroids. [24] 

 

A special case in IIM concerning treatment is IBM. Treatment with the standard immunosuppressive 

therapies are not effective, and there is currently no other treatment available to prevent the progression 

of this disease. Moreover, the diagnosis of IBM is often years after the date of onset, resulting in muscle 

damage too severe to even regain muscle strength if the progression of the disease could be fully 

stopped; a reason why most patients require an assistive mobility device within 5 to 10 years of onset 

[25].  Further investigations are necessary on this subject. 
 

6.2. Prognosis 

The prognosis of IIM is significantly improved after the introduction of steroids in the fifties. 

Early diagnosis and treatment are crucial for avoiding atrophic changes of the muscle with consequent 

loss of function. A follow-up study of 77 patients at the university of Lille and Rouen during 15 years 
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concluded that of those patients, 13 (17%) got worse, 33 (43%) improved, and 31 achieved remission. 

While reducing therapy, temporary relapses of PM/DM occurred in 36 patients, and long-term relapses 

occurred in 9 patients after termination of therapy. PM/DM-patients had a reduced quality of life and 

had decreased functional status at long-term follow-up. Only 52% of patients in remission could return 

to normal activities; and 45% of the other patients with non-remitting PM/DM had a feeling that their 

activities didn’t return to normal. Overall mortality was 22%, and cancer and lung complications were 

the main causes of death. Positive prognostic signs for remission were younger age and shorter duration 

of clinical manifestations prior to therapy initiation. Factors associated with more negative prognosis of 

PM/DM were older age (of onset), pulmonary complications, esophageal involvement, and cancer [26]. 

Another study in Finland from Airo et al concluded that the mean 5-year survival rate of PM was 75% 

and for DM it was 63%. The 10-year survival rates were respectively 55% and 53%. 

The standardized mortality ratio for the combined group of PM/DM was approximately three times as 

high as in the general population [27] 

 

7. Cancer associated myositis (CAM) 

 

Myositis and malignancies have a complex relationship. As indicated in a lot of studies, IIM patients 

appear to pose an increased risk for the development of malignancies. But this relationship works in two 

ways, if there is an underlying malignancy present, it can result in the development of features of 

rheumatic disease, including IIM.  This association has been comprehensively reported in adults, 

although the pathogenesis remains unclear. Different epidemiologic studies have confirmed the 

increased risk of malignancies in patients with IIM, particularly in DM patients compared with other 

myositis subsets. If the clinician is aware of the association between myositis and malignancy, this can 

aid him in the accurate diagnosis of underlying pathology, more effective treatment of both the 

symptoms and underlying disease, and appropriate surveillance for the development of later 

complications. Not every form of myositis is equally vulnerable to malignancies. Some appear to be 

predisposed for the development of CAM while others can be the initial presentation of a neoplasm. 

Atypical presentations of classic IIM may prompt a search for an underlying malignancy. 
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7.1. Epidemiology 

 
7.1.1. General 

The first case rapport of the correlation between cancer and myositis was published a long time ago. 

Since 1916 when the first associations between IIM and malignancies have been observed, people have 

been trying to understand this complex relationship. These studies, that were mostly case studies, 

however were not ideal. A problem of standardized definitions of IIM, referral bias, small numbers and 

more methodological problems resulted into the fact that not a lot of weight could be given to these 

studies. 

Also not many subtypes had been characterized. It wasn’t until the last decade that this problem was 

solved by large population-based epidemiologic studies in many countries. They showed that there was 

a higher risk on malignancies with IIM patients. [28,29,30] 

In most studies, the frequency of cancer in adult patients with myositis has been estimated between 10% 

and 30%, DM representing the greatest risk factor. 

 

One of the first and largest studies on this subject was that from Hill et al in 2001 [29]. Their aim was to 

investigate the risk of specific cancer types in DM and PM by pooled analysis of published national data 

from Sweden, Denmark, and Finland. They studied cancers that arose before and after development of 

myositis.  This study resulted in the description of 914 cases of PM of whom 184 had cancer. PM was 

associated with a raised risk of non-Hodgkin lymphoma, and lung- and bladder malignancies. Statistical 

analysis on DM patients showed 198 cancer cases on a total of 614. In 115 of the 198 cases, cancer 

developed after the diagnosis of DM. A strong association with malignancies had been reported, 

particularly ovarian, pancreatic, stomach, colorectal cancers and non-Hodgkin lymphoma (table c). The 

standardized incidence ratio (SIR) for malignancy with DM was 3.0. In both DM and PM, the patients 

had the highest risk for malignancies around the time of diagnosis for myositis.  

 

Studies were done to establish whether or not myositis was associated with specific histological 

subtypes. Adenocarcinoma was the most common type of cancer recorded in DM, but there was an 

increased risk for all the histological types. In patients with PM, the risk of squamous cell cancers and 

adenocarcinomas was not increased; however, the risk of hematological and lymphatic malignant 

diseases was multiplied by two in comparison with the standard population. (table d) 
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Table c: Standardised incidence ratios (SIR) and 95% CIs for cancer after diagnosis of dermatomyositis or polymyositis 

[29] 

Cancer type (ICD-7 code) Dermatomyositis (n=618) Polymyositis (n=914) 

 Number SIR (95% CI) Number SIR (95% CI) 

All (140–205)  

Esophagus (150)  

Stomach (151)  

Colorectal (153, 154)  

Pancreas (157) 

Lung, trachea, and bronchus (162)  

Breast (170)  

Cervix (171) 

Ovary (175)  

Prostate (177)  

Kidney (180)  

Bladder (181)  

Non-Hodgkin lymphoma (200) Hodgkin’s 

lymphoma (201)  

Myeloma (203) 

Leukemia (204) 

115 3!0 (2!5–3!6)  

1 2!9 (0!4–20!8)  

7 3!5 (1!7–7!3) 

12 2!5 (1!4–4!4)  

5 3!8 (1!6–9!0)  

19 5!9 (3!7–9!2) 

12 2!2 (1!2–3!9)  

2 2!7 (0!7–10!8)  

13 10!5 (6!1–18!1) 

5 1!8 (0!8–4!4)  

2 1!7 (0!4–6!7)  

3 1!8 (0!6–5!6)  

3 3!6 (1!2–11!1)  

1 5!9 (0!8–42!0)  

1 1!5 (0!2–10!5)  

2 2!6 (0!7–10!5) 

95 1!3 (1!0–1!6)  

1 1!3 (0!2–9!4)  

1 0!3 (0!04–1!9) 

10 1!1 (0!6–2!0)  

1 0!4 (0!1–2!7)  

20 2!8 (1!8–4!4) 

12 1!4 (0!8–2!5)  

0 0 (0–2!9)  

2 1!1 (0!3–4!2)  

4 0!6 (0!2–1!6)  

4 1!5 (0!6–3!9)  

9 2!4 (1!3–4!7)  

6 3!7 (1!7–8!2)  

0 0 (0–11!1) 

2 2!1 (0!5–8!5)  

2 1!4 (0!3–5!4) 

 

 
Table d: Standardised incidence ratios (SIR) and 95% CIs for cancers of different histological type in dermatomyositis 

and polymyositis [29] 

 Squamous* Adenocarcinoma Haematological and 

lymphatic 

 Number   SIR (95% CI) Number    SIR (95% CI) Number      SIR (95% CI) 

Dermatomyositis 

Men 

Women 

 

4               8!1 (3!0–21!6) 

3               2!3 (0!7–7!1) 

 

15    2!6 (1!6–4!3) 

40    3!4 (2!5–4!6) 

 

4 4!0 (1!5–10!6) 

3 2!1 (0!7–6!5) 

Polymyositis 

Men 

Women 

 

2               1!6 (0!4–6!4) 

1               1!0 (0!7–1!6) 

 

10    0!6 (0!3–1!2) 

20    1!0 (0!7–1!6) 

 

5 2!3 (0!9–5!5) 

5 2!2 (1!0–5!5) 
*Includes head and neck cancers and oesophageal and cervical cancer. †Includes stomach, colorectal, pancreas, thyroid, ovarian, 

breast, and prostate cancer. ‡Includes non-Hodgkin lymphoma, Hodgkin’s lymphoma, myeloma, and leukaemia. 

 

Most of the cancers that were diagnosed before DM, occurred no more than two years before its 

confirmation (71%).  This in contrast to preceding malignancies in PM, where the greatest part occurred 

more than 5 years before the PM diagnosis.  



! "B!

In PM patients, 11 cancers were seen in the year before diagnosis, and only the risk of lung cancer was 

increased. In the 1–2 years before PM diagnosis, three cancers were recorded. This in comparison to 

DM, reporting 43 the year before, and 16 1-2 year before the diagnosis, associated with an increased risk 

of lung, ovarian, colorectal, and breast cancers. 

From this study, we can conclude that both DM and PM are associated with an increased risk of 

malignant disease, but that this risk is substantially greater for DM. 

Similar results were found in a Scottish cohort study of 286 patients with DM [30]. Seventy-seven 

patients were diagnosed with underlying malignancies, with a standardized incidence ratio (SIR) of 3.3 

to 7.7. Buchbinder et al. [28] used strict histopathologic criteria to classify myositis in patients from 

Victoria, Australia. This group found 36 cases of cancer in 85 patients diagnosed with DM and a SIR of 

4.3 to 6.2. 

 

It has to been noted that these results are for western people. In contrast to the previous work, studies on 

Asian populations have shown a higher association of nasopharyngeal carcinomas with DM. In a 

Taiwanese nation wide cohort study, 9,4% of 1012 patients with DM (SIR 5.11) and 4,4% of 643 

patients with PM (SIR 2.15) were found to have an underlying malignancy, the most common of which 

was nasopharyngeal cancer followed by lung cancer and hematopoietic malignancies [31].  

Much less is known about the association of IBM and an underlying malignancy. In the study of 

Buchbinder et al [28]. in Northern Europe, 52 patients were identified as having IBM. Of those, 12 were 

found to have internal malignancies with a SIR of 2.4. 

Also myositis associated with connective tissue disease and childhood myositis was examined in this 

study. The results were accordingly: 30 patients, 8 with malignancies; 49 patients, 2 with malignancies. 

The numbers however of each type of cancer were too small to find specific associations. Remarkable is 

that the association of cancer with juvenile IIM is rather uncommon. 

A Hungarian national study for pediatric tumors confirms this idea since of the 6360 children with a 

solid tumor, none of them was diagnosed with IIM. [32] 

 

The mean age of CAM is between 50 to 60 years, although there is a wide range. In most studies, the 

risk on CAM in DM is to 3 times higher in patients 45 years and older, as compared with younger 

patients who have a risk multiplied by 2. [30, 43] In most studies, older patients are also more at risk in 

PM, Stockton however showed that there was a higher risk in the 15 to 44 age group in PM as compared 

with patients 45 to 74 years old. [30] 

However, many studies indicate an elevated risk of malignancy with increased age. [34,35,36] 
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7.1.2 Difference in time of diagnosis and cancer risk 

The temporal relationship between malignancy and myositis can vary. Malignancies can precede, follow 

or occur at the same time of the diagnosis of myositis. The incidence of malignancies is the highest one 

year after the diagnosis of IIM  (PM/DM combined), in this time period, approximately 60%–70% of the 

CAM cases are reported. This rate substantially decreases each year thereafter. Studies show that if the 

patient does develop CAM, it will most likely be recognized within 2 years before and 3 years after the 

diagnosis of IIM. [33] In most studies, the risk of developing cancer in DM extends up to 5 years, while 

the increased risk for cancer seems to drop quicker in PM patients. Hill’s study confirms this, they also 

found that the risk of cancer in PM was much lower after the first year of diagnosis, and that the risk fell 

to the baseline in the general population within 5 years of diagnosis. In DM, the higher risk of most 

cancers extended up to 5 years, only in colorectal and pancreatic cancer, the risk extended beyond 5 

years. The risk of non-Hodgkin lymphoma in both DM and PM was only increased in the first year. [29] 

(table e) 

Stockton et al also conducted a nation wide cohort study to determine when there is the greatest risk of 

malignancies according to the time of diagnosis. They reported that Overall, 705 patients with an initial 

diagnosis of DM (286) or PM (419) between January 1982 and December 1996 were identified. Figure b 

describes the cancer history of these patients, with the cancer incidence being distributed evenly both 

before and after the diagnosis of DM or PM. As can be seen, the study shows that the largest proportion 

of cancers was diagnosed at the same time or within 3 months of the diagnosis of DM and PM. The 

numbers dropped in both directions as time from IIM diagnosis increased. 

 
Figure b: Occurrence of cancer (only first primary malignancies are included) around DM or PM diagnosis [30] 

 
 

Two main analyses were performed:

(1) For estimation of the overall risk of cancer following DM or
PM diagnosis – all patients with a malignancy diagnosed
concurrently or after the first DM or PM diagnosis were
included even if they had a previous cancer diagnosis;
observed numbers were compared to those expected based on
all incident cases in Scotland. Only the first cancer occurring
concurrently or after the first DM or PM diagnosis was
included. 

(2) For estimation of the risk of cancer in patients with no sign of
cancer at DM or PM diagnosis – all patients with an
antecedent cancer or cancer diagnosed within 3 months of the
first DM or PM diagnosis were excluded. The remaining
observed cases were compared to expected numbers based on
the incidence of first malignancies in Scotland; this was also
done in relation to age at, and time since, diagnosis of DM or
PM. Only the first cancer occurring after the first DM or PM
diagnosis was included. 

RESULTS 

Overall, 705 patients with an initial diagnosis of DM (n = 286) or
PM (419) between January 1982 and December 1996 were identi-
fied. There were 272 men and 433 women, of whom 44 (6%) were
aged under 15 years, 167 (24%) were between the ages of 15 and
44 years, 414 (59%) were aged 45 to 74, and 80 (11%) were aged
75 years or older. The cancer history of these patients can be seen
in Figure 1, with the incidence of cancer being distributed evenly
both before and after the diagnosis of DM or PM. A large number
of cancers were diagnosed at the same time or within 3 months of
the DM or PM diagnosis. The numbers reduced in both directions
as time from DM or PM diagnosis increased. 

Dermatomyositis 
Among patients with a first diagnosis of DM (97 men and 189
women), cancer was (or had previously been) diagnosed in 77
(27%) patients. 

42 D Stockton et al 

British Journal of Cancer (2001) 85(1), 41–45 © 2001 Cancer Research Campaign

Table 1 Observed (Obs) numbers of cancers and standardized incidence ratios (SIR) among patients with DM or PM diagnosed in Scotland 1982–1996 

Type
Cancer inclusion Time since DM/PM

Overall Males Females 

criteria diagnosis Obs SIR 95% CI Obs SIR 95% CI Obs SIR 95% CI 
Dermatomyositis First cancera Concurrently or afterc 50 7.7 (5.7, 10.1) 20 9.2 (5.6, 14.1) 30 6.9 (4.7, 9.9) 

Afterd 20 3.3 (2.0, 5.1) 5 2.5 (0.8, 5.9) 15 3.7 (2.1, 6.1) 
Any cancerb Concurrently or afterc 51 5.8 (4.4, 7.7) 20 7.4 (4.5, 11.4) 31 5.2 (3.5, 7.3) 

Afterd 22 2.7 (1.7, 4.1) 5 2.0 (0.7, 4.8) 17 3.0 (1.7, 4.8) 
Polymyositis First cancera Concurrently or afterc 40 2.1 (1.5, 2.9) 12 1.3 (0.7, 2.2) 28 3.0 (2.0, 4.4) 

Afterd 29 1.6 (1.1, 2.4) 8 0.9 (0.4, 1.8) 21 2.4 (1.5, 3.7) 
Any cancerb Concurrently or afterc 43 1.8 (1.3, 2.4) 13 1.1 (0.6, 1.9) 30 2.5 (1.7, 3.5) 

Afterd 32 1.4 (1.0, 2.0) 9 0.8 (0.4, 1.5) 23 2.0 (1.3, 3.0) 

aOnly first primary malignancies are included in the calculation of both the observed and expected. bIncluding second cancers in patients who had a cancer prior
to the DM or PM diagnosis. cCancers diagnosed at the same time or after the DM or PM diagnosis. dCancers diagnosed at least 3 months after the DM or PM
diagnosis. 
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Figure 1 Occurrence of cancer (only first primary malignancies are included) around DM or PM diagnosis 
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This relationship between the diagnosis and malignancy suggests that there is a biological link between 

the two conditions, which can be used for screening patients. This link is also important since there is a 

strong correlation between the clinical course of myositis and malignancy, as relapse of the malignant 

disease is accompanied by reappearance of myositis. The successful treatment of the malignancy helps 

to relieve myositis symptoms. [33] 

 
Table e: Standardized incidence ratios (SIR) and 95% CIs of cancer by year after diagnosis of myositis [29] 

Type of cancer 0–1 year follow-up 2–5 years follow-up >5 years follow-up 

 Number SIR (95% CI) Number SIR (95% CI) Number SIR (95% CI) 

Dermatomyositis 

All  

Stomach  

Colorectal  

Pancreas 

Lung  

Non-Hodgkin lymphoma  

Breast  

Ovary  

Prostate 

 

55  

6  

4  

1  

10  

3  

5 

9  

3 

 

13!5 (10!4–17!6)  

27!5 (12!4–61!3) 

 8!6 (3!2–22!8) 

 7!1 (1!0–50!4) 

28!3 (15!2–52!5) 

42!3 (13!6–131!0) 

9!9 (4!1–23!8)  

72!0 (37!5–138!4) 

9!6 (3!1–29!7) 

 

30 

 0 

 2 

 2 

 5 

 0 

 4  

 3 

 0 

 

2!5 (1!7–3!5)  

0 (0–4!7)  

1!2 (0!3–5!0) 

4!1 (1!0316!5)  

4!7 (2!0–11!4) 

0 (0–12!3) 

2!4 (0!9–6!3) 

7!3 (2!4–22!6) 

0 (0–3!2) 

 

30 

1 

6 

3 

4 

0 

4 

1 

2 

 

1!4 (1!0–2!0)  

1!9 (0!3–13!3)  

2!3 (1!03–5!1)  

4!1 (1!3–12!6)  

2!2 (0!8–5!9)  

0 (0–6!2) 

1!3 (0!5–3!4)  

1!5 (0!2–10!6)  

1!4 (0!4–5!6) 

Polymyositis 

All  

Colorectal  

Pancreas  

Bladder 

 Lung  

Non-Hodgkin lymphoma 

Breast 

 

19  

0  

2  

1  

2  

2 

1 

 

2!6 (1!6–4!0)  

0 (0–3!3)  

7!5 (1!9–30!1)  

2!7 (0!4–18!8)  

2!3 (0!6–9!3) 

12!6 (3!2–50!3) 

1!3 (0!2–8!9) 

 

40  

6  

0  

5  

10 

 1 

 5 

 

1!5 (1!1–2!1) 

1!8 (0!8–4!1)  

0 (0–3!2)  

3!8 (1!6–9!0) 

3!4 (1!8–6!4) 

1!8 (0!3–12!7) 

1!7 (0!7–4!0) 

 

36 

4 

0 

1 

6 

2 

6 

 

0!9 (0!6–1!3) 

0!8 (0!3–2!2)  

0 (0–2!2)  

0!5 (0!1–3!7)  

1!4 (0!7–3!2)  

2!2 (0!6–8!8)  

1!3 (0!6–2!8) 

 

 

7.2. Prognosis and risk factors of CAM 
 

7.2.1 Clinical features 

Identifying IIM patients at risk of developing malignancy is of importance to the managing clinician. 
Several studies have looked for the existence of prognostic factors for the simultaneous presence of 

malignant disease. Case reports suggest the predictive role of the following factors: old age, male sex, 

therapy-resistant erythroderma, extended or atypical rash, rapidly progressing, severe muscle weakness, 

lack of serological abnormalities, and other risk factors of malignant diseases [37]. Gallais et al. 

identified necrotizing cutaneous symptoms and excruciating pruritus as predictive factors [38]. In 

another study, extended skin lesions were more frequent in patients with CAM, and also the erythrocyte 

sedimentation rate (ESR) was higher [40]. Hunger described the significantly more frequent occurrences 
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of cutaneous leukocytoclastic vasculitis in his patients with DM associated with malignancy [40]. 
Especially the age and the male sex are important risk factors for CAM.  Chen et al [35] reported that an 

age of onset >45 years and male sex were associated with a 4- to 9-fold increased risk of malignancy in 

143 patients with IIM. A more recent retrospective cohort study from Fardet et al [41] observed 121 

patients with DM. This study also shows that demographic, clinical, and laboratory factors are 

associated with an underlying malignancy in patients with DM. They confirmed the results of earlier 

studies (table f) and also showed that patients with malignancy- associated DM had lower baseline C4 

levels and higher baseline lymphocyte counts than those without malignancy. 
 
Table f: Factors Associated With Underlying Malignancy in Patients With DM (Univariate Analysis) [41] 

 

 

 

 

 

 

Joint symptoms, Raynaud syndrome, and fever were less common in CAM and may be protective. [35, 

43,44] When the patient has positive results on these risk factors, this is an indication to do intensive 

screening for malignancies. 

 

 

 

performed only if the clinical signs of DMwere not unequivocal.
Third, misclassification bias regarding cancer diagnosis is
limited because patients keep being followed in the same
departments for their DM, and few patients were lost to follow-
up; in addition, most malignancies associated with DM are
generally diagnosed within the first months after the diagnosis of
DM. Fourth, all patients with malignancy did not undergo a
specific search for DM. However, because DM exhibits specific
and usually pronounced dermatologic signs in a setting where
dermatologists are experienced and easy to reach, we are
confident that no cancer patients with undiagnosed DM would
have escaped our attention. Moreover, a few patients in this
cohort were referred by oncologists. Last, the large number of
patients included in this cohort allowed us to analyze jointly
multiple factors.

DM is a rare disease. Its annual incidence is about 5Y10 per
million persons.29,38,40 DM is considered to be associated with
high morbidity and mortality rates, primarily related to life-
threatening muscle weakness, cardiac and lung impairment, and
infectious manifestations.12,26,27 Patients with DM associated
with malignancy have a poorer prognosis than patients with DM
not associated with malignancy.3,12,31 In the current study, 1 year
after and 5 years after the diagnosis of DM, the cumulative
incidence rate of malignancy was 21% and 28%, respectively.
This finding is in agreement with previous reports. Indeed, in
large series, an associated malignancy was shown in about
25%Y42% of patients diagnosed with DM.6,20,35 As in other
studies, we found that most malignancies were diagnosed
concurrently with DM. In the large population-based study by
Hill et al,20 standardized incidence ratios of malignancy were
13.5 E10.4Y17.6^ during the first year following the diagnosis
of DM and dropped to 1.4 Erange, 1.0Y2.0^ after 5 years. The
mechanisms underlying the association between DMVand
polymyositisVand cancer are incompletely understood. It is well
accepted that both host genes and environmental factors are
involved. The primary antigenic target in DM is the endothelium
of the endomysial capillaries, through the C5b-9 membranolytic
attack complex. In DM associated with cancer, tumor antigens
might be involved and trigger the autoimmune process either
through mimicry with endothelium antigens, or via bystander
stimulation.11,30

Among the factors that we found associated with malig-
nancy in DM patients, some have been consistently identified in
previous studies (that is, age, sex, skin necrosis), others
inconsistently (such as CPK level). In addition, we present
new findings suggesting that low C4 levels and lymphopenia
were associatedVpositively and negatively, respectivelyVwith
cancer risk.

In most of the previously published studies,3,9,17,28 an older
age at onset and/or male sex were associated with the risk of

TABLE 2. Factors Associated With Underlying Malignancy in
Patients With DM (Univariate Analysis)

HR [95% CI] p Value

Age at diagnosis (yr)
e52 1 V
952 4.49 [1.82Y11.08] G0.01

Sex
Female 1 V
Male 2.06 [1.00Y4.28] 0.05

Time between onset of
symptoms and DM
diagnosis (mo)
Q4 1 V
G4 3.53 [1.51Y8.26] G0.01

Associated interstitial
pneumonia
No 1 V
Yes 0.18 [0.02Y1.33] 0.10

Gottron papules
No 1 V
Yes 1.04 [0.50Y2.16] 0.91

Heliotrope erythema
No 1 V
Yes 1.42 [0.58Y3.49] 0.44

Periorbital erythema
No 1 V
Yes 1.44 [0.62Y3.31] 0.39

Periungual erythema
No 1 V
Yes 3.64 [1.38Y9.59] G0.01

Megacapillaries
No 1 V
Yes 1.21 [0.54Y2.68] 0.65

Skin necrosis
No 1 V
Yes 5.06 [2.29Y11.17] G0.01

Leukocyte count
Normal (Q6000/mm3 ) 1 V
Low (G6000/mm3 ) 0.57 [0.27Y1.18] 0.13

Lymphocyte count
Normal (Q1500/mm3 ) 1 V
Low (G1500/mm3 ) 0.45 [0.22Y0.94] 0.03

AST
Normal (e40 U/L) 1 V
High (40Y200 U/L) 1.46 [0.68Y3.18] 0.33
Very high (9200 U/L) 1.92 [0.54Y6.79] 0.31

ALT
Normal (e40 U/L) 1 V
High (40Y200 U/L) 1.42 [0.65Y3.09] 0.38
Very high (9200 U/L) 0.70 [0.09Y5.29] 0.73

CPK
Normal (e200 U/L) 1 V
High (200Y1000 U/L) 1.49 [0.57Y3.85] 0.42
Very high (91000 U/L) 2.24 [0.92Y4.47] 0.08

LDH
Normal (e400 U/L) 1 V
High (9400 U/L) 1.66 [0.80Y3.45] 0.18

TABLE 2. (Continued)

HR [95% CI] p Value

Antinuclear antibody
(j) 1 V
(+) 2.42 [0.84Y6.95] 0.10

C4
Normal (Q16 mg/L) 1 V
Low (G16 mg/L) 3.15 [1.48Y6.66] G0.01

C3
Normal (Q16 mg/L) 1 V
Low (G16 mg/L) 3.60 [1.07Y12.12] 0.04
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performed only if the clinical signs of DMwere not unequivocal.
Third, misclassification bias regarding cancer diagnosis is
limited because patients keep being followed in the same
departments for their DM, and few patients were lost to follow-
up; in addition, most malignancies associated with DM are
generally diagnosed within the first months after the diagnosis of
DM. Fourth, all patients with malignancy did not undergo a
specific search for DM. However, because DM exhibits specific
and usually pronounced dermatologic signs in a setting where
dermatologists are experienced and easy to reach, we are
confident that no cancer patients with undiagnosed DM would
have escaped our attention. Moreover, a few patients in this
cohort were referred by oncologists. Last, the large number of
patients included in this cohort allowed us to analyze jointly
multiple factors.

DM is a rare disease. Its annual incidence is about 5Y10 per
million persons.29,38,40 DM is considered to be associated with
high morbidity and mortality rates, primarily related to life-
threatening muscle weakness, cardiac and lung impairment, and
infectious manifestations.12,26,27 Patients with DM associated
with malignancy have a poorer prognosis than patients with DM
not associated with malignancy.3,12,31 In the current study, 1 year
after and 5 years after the diagnosis of DM, the cumulative
incidence rate of malignancy was 21% and 28%, respectively.
This finding is in agreement with previous reports. Indeed, in
large series, an associated malignancy was shown in about
25%Y42% of patients diagnosed with DM.6,20,35 As in other
studies, we found that most malignancies were diagnosed
concurrently with DM. In the large population-based study by
Hill et al,20 standardized incidence ratios of malignancy were
13.5 E10.4Y17.6^ during the first year following the diagnosis
of DM and dropped to 1.4 Erange, 1.0Y2.0^ after 5 years. The
mechanisms underlying the association between DMVand
polymyositisVand cancer are incompletely understood. It is well
accepted that both host genes and environmental factors are
involved. The primary antigenic target in DM is the endothelium
of the endomysial capillaries, through the C5b-9 membranolytic
attack complex. In DM associated with cancer, tumor antigens
might be involved and trigger the autoimmune process either
through mimicry with endothelium antigens, or via bystander
stimulation.11,30

Among the factors that we found associated with malig-
nancy in DM patients, some have been consistently identified in
previous studies (that is, age, sex, skin necrosis), others
inconsistently (such as CPK level). In addition, we present
new findings suggesting that low C4 levels and lymphopenia
were associatedVpositively and negatively, respectivelyVwith
cancer risk.

In most of the previously published studies,3,9,17,28 an older
age at onset and/or male sex were associated with the risk of

TABLE 2. Factors Associated With Underlying Malignancy in
Patients With DM (Univariate Analysis)

HR [95% CI] p Value

Age at diagnosis (yr)
e52 1 V
952 4.49 [1.82Y11.08] G0.01

Sex
Female 1 V
Male 2.06 [1.00Y4.28] 0.05

Time between onset of
symptoms and DM
diagnosis (mo)
Q4 1 V
G4 3.53 [1.51Y8.26] G0.01

Associated interstitial
pneumonia
No 1 V
Yes 0.18 [0.02Y1.33] 0.10

Gottron papules
No 1 V
Yes 1.04 [0.50Y2.16] 0.91

Heliotrope erythema
No 1 V
Yes 1.42 [0.58Y3.49] 0.44

Periorbital erythema
No 1 V
Yes 1.44 [0.62Y3.31] 0.39

Periungual erythema
No 1 V
Yes 3.64 [1.38Y9.59] G0.01

Megacapillaries
No 1 V
Yes 1.21 [0.54Y2.68] 0.65

Skin necrosis
No 1 V
Yes 5.06 [2.29Y11.17] G0.01

Leukocyte count
Normal (Q6000/mm3 ) 1 V
Low (G6000/mm3 ) 0.57 [0.27Y1.18] 0.13

Lymphocyte count
Normal (Q1500/mm3 ) 1 V
Low (G1500/mm3 ) 0.45 [0.22Y0.94] 0.03

AST
Normal (e40 U/L) 1 V
High (40Y200 U/L) 1.46 [0.68Y3.18] 0.33
Very high (9200 U/L) 1.92 [0.54Y6.79] 0.31

ALT
Normal (e40 U/L) 1 V
High (40Y200 U/L) 1.42 [0.65Y3.09] 0.38
Very high (9200 U/L) 0.70 [0.09Y5.29] 0.73

CPK
Normal (e200 U/L) 1 V
High (200Y1000 U/L) 1.49 [0.57Y3.85] 0.42
Very high (91000 U/L) 2.24 [0.92Y4.47] 0.08

LDH
Normal (e400 U/L) 1 V
High (9400 U/L) 1.66 [0.80Y3.45] 0.18

TABLE 2. (Continued)

HR [95% CI] p Value

Antinuclear antibody
(j) 1 V
(+) 2.42 [0.84Y6.95] 0.10

C4
Normal (Q16 mg/L) 1 V
Low (G16 mg/L) 3.15 [1.48Y6.66] G0.01

C3
Normal (Q16 mg/L) 1 V
Low (G16 mg/L) 3.60 [1.07Y12.12] 0.04
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performed only if the clinical signs of DMwere not unequivocal.
Third, misclassification bias regarding cancer diagnosis is
limited because patients keep being followed in the same
departments for their DM, and few patients were lost to follow-
up; in addition, most malignancies associated with DM are
generally diagnosed within the first months after the diagnosis of
DM. Fourth, all patients with malignancy did not undergo a
specific search for DM. However, because DM exhibits specific
and usually pronounced dermatologic signs in a setting where
dermatologists are experienced and easy to reach, we are
confident that no cancer patients with undiagnosed DM would
have escaped our attention. Moreover, a few patients in this
cohort were referred by oncologists. Last, the large number of
patients included in this cohort allowed us to analyze jointly
multiple factors.

DM is a rare disease. Its annual incidence is about 5Y10 per
million persons.29,38,40 DM is considered to be associated with
high morbidity and mortality rates, primarily related to life-
threatening muscle weakness, cardiac and lung impairment, and
infectious manifestations.12,26,27 Patients with DM associated
with malignancy have a poorer prognosis than patients with DM
not associated with malignancy.3,12,31 In the current study, 1 year
after and 5 years after the diagnosis of DM, the cumulative
incidence rate of malignancy was 21% and 28%, respectively.
This finding is in agreement with previous reports. Indeed, in
large series, an associated malignancy was shown in about
25%Y42% of patients diagnosed with DM.6,20,35 As in other
studies, we found that most malignancies were diagnosed
concurrently with DM. In the large population-based study by
Hill et al,20 standardized incidence ratios of malignancy were
13.5 E10.4Y17.6^ during the first year following the diagnosis
of DM and dropped to 1.4 Erange, 1.0Y2.0^ after 5 years. The
mechanisms underlying the association between DMVand
polymyositisVand cancer are incompletely understood. It is well
accepted that both host genes and environmental factors are
involved. The primary antigenic target in DM is the endothelium
of the endomysial capillaries, through the C5b-9 membranolytic
attack complex. In DM associated with cancer, tumor antigens
might be involved and trigger the autoimmune process either
through mimicry with endothelium antigens, or via bystander
stimulation.11,30

Among the factors that we found associated with malig-
nancy in DM patients, some have been consistently identified in
previous studies (that is, age, sex, skin necrosis), others
inconsistently (such as CPK level). In addition, we present
new findings suggesting that low C4 levels and lymphopenia
were associatedVpositively and negatively, respectivelyVwith
cancer risk.

In most of the previously published studies,3,9,17,28 an older
age at onset and/or male sex were associated with the risk of
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Low (G1500/mm3 ) 0.45 [0.22Y0.94] 0.03
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performed only if the clinical signs of DMwere not unequivocal.
Third, misclassification bias regarding cancer diagnosis is
limited because patients keep being followed in the same
departments for their DM, and few patients were lost to follow-
up; in addition, most malignancies associated with DM are
generally diagnosed within the first months after the diagnosis of
DM. Fourth, all patients with malignancy did not undergo a
specific search for DM. However, because DM exhibits specific
and usually pronounced dermatologic signs in a setting where
dermatologists are experienced and easy to reach, we are
confident that no cancer patients with undiagnosed DM would
have escaped our attention. Moreover, a few patients in this
cohort were referred by oncologists. Last, the large number of
patients included in this cohort allowed us to analyze jointly
multiple factors.

DM is a rare disease. Its annual incidence is about 5Y10 per
million persons.29,38,40 DM is considered to be associated with
high morbidity and mortality rates, primarily related to life-
threatening muscle weakness, cardiac and lung impairment, and
infectious manifestations.12,26,27 Patients with DM associated
with malignancy have a poorer prognosis than patients with DM
not associated with malignancy.3,12,31 In the current study, 1 year
after and 5 years after the diagnosis of DM, the cumulative
incidence rate of malignancy was 21% and 28%, respectively.
This finding is in agreement with previous reports. Indeed, in
large series, an associated malignancy was shown in about
25%Y42% of patients diagnosed with DM.6,20,35 As in other
studies, we found that most malignancies were diagnosed
concurrently with DM. In the large population-based study by
Hill et al,20 standardized incidence ratios of malignancy were
13.5 E10.4Y17.6^ during the first year following the diagnosis
of DM and dropped to 1.4 Erange, 1.0Y2.0^ after 5 years. The
mechanisms underlying the association between DMVand
polymyositisVand cancer are incompletely understood. It is well
accepted that both host genes and environmental factors are
involved. The primary antigenic target in DM is the endothelium
of the endomysial capillaries, through the C5b-9 membranolytic
attack complex. In DM associated with cancer, tumor antigens
might be involved and trigger the autoimmune process either
through mimicry with endothelium antigens, or via bystander
stimulation.11,30

Among the factors that we found associated with malig-
nancy in DM patients, some have been consistently identified in
previous studies (that is, age, sex, skin necrosis), others
inconsistently (such as CPK level). In addition, we present
new findings suggesting that low C4 levels and lymphopenia
were associatedVpositively and negatively, respectivelyVwith
cancer risk.

In most of the previously published studies,3,9,17,28 an older
age at onset and/or male sex were associated with the risk of

TABLE 2. Factors Associated With Underlying Malignancy in
Patients With DM (Univariate Analysis)

HR [95% CI] p Value

Age at diagnosis (yr)
e52 1 V
952 4.49 [1.82Y11.08] G0.01
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Female 1 V
Male 2.06 [1.00Y4.28] 0.05

Time between onset of
symptoms and DM
diagnosis (mo)
Q4 1 V
G4 3.53 [1.51Y8.26] G0.01

Associated interstitial
pneumonia
No 1 V
Yes 0.18 [0.02Y1.33] 0.10

Gottron papules
No 1 V
Yes 1.04 [0.50Y2.16] 0.91

Heliotrope erythema
No 1 V
Yes 1.42 [0.58Y3.49] 0.44

Periorbital erythema
No 1 V
Yes 1.44 [0.62Y3.31] 0.39

Periungual erythema
No 1 V
Yes 3.64 [1.38Y9.59] G0.01

Megacapillaries
No 1 V
Yes 1.21 [0.54Y2.68] 0.65

Skin necrosis
No 1 V
Yes 5.06 [2.29Y11.17] G0.01

Leukocyte count
Normal (Q6000/mm3 ) 1 V
Low (G6000/mm3 ) 0.57 [0.27Y1.18] 0.13

Lymphocyte count
Normal (Q1500/mm3 ) 1 V
Low (G1500/mm3 ) 0.45 [0.22Y0.94] 0.03

AST
Normal (e40 U/L) 1 V
High (40Y200 U/L) 1.46 [0.68Y3.18] 0.33
Very high (9200 U/L) 1.92 [0.54Y6.79] 0.31

ALT
Normal (e40 U/L) 1 V
High (40Y200 U/L) 1.42 [0.65Y3.09] 0.38
Very high (9200 U/L) 0.70 [0.09Y5.29] 0.73

CPK
Normal (e200 U/L) 1 V
High (200Y1000 U/L) 1.49 [0.57Y3.85] 0.42
Very high (91000 U/L) 2.24 [0.92Y4.47] 0.08

LDH
Normal (e400 U/L) 1 V
High (9400 U/L) 1.66 [0.80Y3.45] 0.18
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(j) 1 V
(+) 2.42 [0.84Y6.95] 0.10

C4
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performed only if the clinical signs of DMwere not unequivocal.
Third, misclassification bias regarding cancer diagnosis is
limited because patients keep being followed in the same
departments for their DM, and few patients were lost to follow-
up; in addition, most malignancies associated with DM are
generally diagnosed within the first months after the diagnosis of
DM. Fourth, all patients with malignancy did not undergo a
specific search for DM. However, because DM exhibits specific
and usually pronounced dermatologic signs in a setting where
dermatologists are experienced and easy to reach, we are
confident that no cancer patients with undiagnosed DM would
have escaped our attention. Moreover, a few patients in this
cohort were referred by oncologists. Last, the large number of
patients included in this cohort allowed us to analyze jointly
multiple factors.

DM is a rare disease. Its annual incidence is about 5Y10 per
million persons.29,38,40 DM is considered to be associated with
high morbidity and mortality rates, primarily related to life-
threatening muscle weakness, cardiac and lung impairment, and
infectious manifestations.12,26,27 Patients with DM associated
with malignancy have a poorer prognosis than patients with DM
not associated with malignancy.3,12,31 In the current study, 1 year
after and 5 years after the diagnosis of DM, the cumulative
incidence rate of malignancy was 21% and 28%, respectively.
This finding is in agreement with previous reports. Indeed, in
large series, an associated malignancy was shown in about
25%Y42% of patients diagnosed with DM.6,20,35 As in other
studies, we found that most malignancies were diagnosed
concurrently with DM. In the large population-based study by
Hill et al,20 standardized incidence ratios of malignancy were
13.5 E10.4Y17.6^ during the first year following the diagnosis
of DM and dropped to 1.4 Erange, 1.0Y2.0^ after 5 years. The
mechanisms underlying the association between DMVand
polymyositisVand cancer are incompletely understood. It is well
accepted that both host genes and environmental factors are
involved. The primary antigenic target in DM is the endothelium
of the endomysial capillaries, through the C5b-9 membranolytic
attack complex. In DM associated with cancer, tumor antigens
might be involved and trigger the autoimmune process either
through mimicry with endothelium antigens, or via bystander
stimulation.11,30

Among the factors that we found associated with malig-
nancy in DM patients, some have been consistently identified in
previous studies (that is, age, sex, skin necrosis), others
inconsistently (such as CPK level). In addition, we present
new findings suggesting that low C4 levels and lymphopenia
were associatedVpositively and negatively, respectivelyVwith
cancer risk.

In most of the previously published studies,3,9,17,28 an older
age at onset and/or male sex were associated with the risk of

TABLE 2. Factors Associated With Underlying Malignancy in
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952 4.49 [1.82Y11.08] G0.01
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Male 2.06 [1.00Y4.28] 0.05

Time between onset of
symptoms and DM
diagnosis (mo)
Q4 1 V
G4 3.53 [1.51Y8.26] G0.01
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pneumonia
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Yes 0.18 [0.02Y1.33] 0.10

Gottron papules
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Yes 1.04 [0.50Y2.16] 0.91

Heliotrope erythema
No 1 V
Yes 1.42 [0.58Y3.49] 0.44
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No 1 V
Yes 1.44 [0.62Y3.31] 0.39

Periungual erythema
No 1 V
Yes 3.64 [1.38Y9.59] G0.01

Megacapillaries
No 1 V
Yes 1.21 [0.54Y2.68] 0.65

Skin necrosis
No 1 V
Yes 5.06 [2.29Y11.17] G0.01

Leukocyte count
Normal (Q6000/mm3 ) 1 V
Low (G6000/mm3 ) 0.57 [0.27Y1.18] 0.13

Lymphocyte count
Normal (Q1500/mm3 ) 1 V
Low (G1500/mm3 ) 0.45 [0.22Y0.94] 0.03

AST
Normal (e40 U/L) 1 V
High (40Y200 U/L) 1.46 [0.68Y3.18] 0.33
Very high (9200 U/L) 1.92 [0.54Y6.79] 0.31
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Normal (e40 U/L) 1 V
High (40Y200 U/L) 1.42 [0.65Y3.09] 0.38
Very high (9200 U/L) 0.70 [0.09Y5.29] 0.73
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High (200Y1000 U/L) 1.49 [0.57Y3.85] 0.42
Very high (91000 U/L) 2.24 [0.92Y4.47] 0.08
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7.2.2 association DM/PM and cancer 

Several studies already concluded that DM has a greater cancer risk than PM. This has also been 

investigated in a cohort study in Australia where 537 patients with biopsy proven IIM were followed to 

determine the risk of malignancies. [42] Their conclusions were similar. 

In 104 patients, 116 cases of malignant disease were found in total. 74 cases were identified at the same 

time with (within 7 days) or after diagnosis of IIM. The highest risk for CAM was associated with DM 

(SIR 6.2). The risk was also increased in PM (SIR 2.0), although the relative risk (after adjustment for 

age, sex, calendar period, and time since myositis diagnosis) for malignant disease in DM compared 

with PM was 2.4 (table g). An increased risk for malignant disease was also found in IBM (SIR, 2.4). 

The excess risk for malignant disease diminished with time (SIR, 4.4) in the first year; 3.4 between 1 

and 3 years; 2.2 between 3 and 5 years; and 1.6 beyond 5 years. In other words: The risk for malignant 

disease is increased in biopsy-proven DM and PM and also appears to be increased in IBM. 

 
Table g: Adjusted relative risk for malignant disease by type of myositis and since diagnosis [42] 

Risk Factor 
"H All malignant disease diagnosed within 7 days of myositis 

diagnosis included 
* Diagnosis 
     PM 
     DM 
* Time since diagnosis of myositis 
     " 5y 
     3 to <5y 
     1 to <3y 
     <1y 

#H Malignant disease diagnosed in the first year after myositis 
diagnosis excluded 
* Diagnosis 
     PM 
     DM 
* Time since myositis diagnosis 
     " 5y 
     3 to <5y 
     1 to <3y 

!

Adjusted relative risk (95% CI)* 
 
 
 
1.0 (referent) 
2.4  (1.3-4.2) 
 
1.0 (referent) 
1.2  (0.6-2.5) 
2.5  (1.3-4.9) 
2.5  (1.2-5.3) 
 
 
 
1.0 (referent) 
1.8  (0.8-3.7) 
 
1.0 (referent) 
1.3  (0.6-2.8) 
2.8  (1.5-5.6) 

* Adjusted for myositis subgroup, sax, age, calendar period, and time since myositis diagnosis 

 

Multiple studies have reported the difference in risk of malignancies between the IIM subgroups, yet the 

difference in prognosis has not been widely examined. A Japanese retrospective study compared these 

prognostic differences in DM and PM with and without cancer in 92 patients [36]. 

Of these 92 patients (64 PM, 28 DM) there were 12 who had been diagnosed with cancer. Details on the 

type of cancer and other clinical findings can be found in table h. 
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Tabel h: Clinical course of 12 patients with polymyositis or dermatomyositis who had a malignancy [36] 

case Age at 

onset (y) 

Sex Diagnosis Time from disease 

to onset cancer 

Cancer site Time from disease 

onset to death 

Cause of death 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

54 

75 

51 

64 

51 

74 

69 

51 

58 

58 

68 

72 

F 

M 

F 

F 

M 

M 

M 

F 

F 

F 

M 

F 

PM 

PM 

DM 

DM 

DM 

DM 

DM 

DM 

DM 

DM 

DM 

DM 

1 year (autopsy)  

4 years (autopsy)  

11 months (autopsy)  

2 years 2 months  

6 months  

2 months  

2 years 7 months  

11 months  

3 months 

–3 years  

–2 years  

2 months 

Ovary 

Stomach  

Pharynx  

Pancreas  

Lung  

Stomach  

Bladder  

Unknown  

Uterus  

Uterus  

Prostate  

Lung 

1 year 1 month  

4 years  

1 year  

2 years 6 months  

1 year 4 months  

7 months 

3 years  

1 year  

12 years  

4 years  

3 years  

3 years 

Pneumonia 

Bleeding (RP) 

Bleeding( PX) 

Bleeding  (IP) 

Cancer  

Cancer 

Pneumonia 

Pneumonia 

Pneumonia 

Interstitial 

pneumonia 

Peritonitis 

 

The study also concludes that the incidence of cancer is much higher in DM (36%) than in PM (3%), 

and that the cancer site is different between the two. Aside from this, no significant difference has been 

noticed between DM and PM. Almost al the patients died within 4 years after the onset of the disease. In 

the cases of PM without cancer, circulatory disorders (myocardial infarction and congestion) were the 

most frequent cause of death (47%) because the cardiac muscles are more severely affected than in DM. 

In the cases of DM with or without cancer, pneumonia was the most frequent cause (50%). The survival 

rate of the patients who had PM without cancer was 80% at 6 years, but in those who had PM with 

cancer it was 0% at 4 years. In the patients who had DM without cancer, the survival rate was 73.6% at 

6 years, but in the patients who had DM with cancer it was 10% at 5 years (figure c) 

 
Figure c: survival rate of PM and DM, with or without cancer [36] 

 
One-year survival and 5-year survival were significantly higher in non-CAM as compared with patients 

with CAM.[33] Increased mortality was also noted in an earlier study, with death rates of 75% in CAM 
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(both PM and DM) compared with 12.5% in non-CAM (P<.001), and death always resulted from 

progression of the malignancy in contradiction to the results from the study above. [44] In patients where 

cancer and DM are simultaneously diagnosed, the disease course is more severe than those where the 

tumor is diagnosed before myositis. [33] 

 

7.2.3 autoantibodies 

A sensitive clinical or biological marker for the diagnosis of CAM has not been distinguished yet. 

However, if certain autoantibodies are absent, it can be a sign for a higher risk of malignancies. On the 

contrary, if some antisynthetase autoantibodies are present, they can appoint to protection. Since there 

was clearly more room for exploration on this subject, Chinoy et al performed a study in which they 

determined the antibody profile from IIM patients in the UK with a focus on the anti-Jo-1, anti-PM-Scl, 

anti-U1-RNP, anti-U3-RNP, and anti-KU antibody. They discovered that the risk of cancer in patients 

who did not have these specific antibodies or had very few of them was 6 to 7 times greater than with 

the patients in which the antibodies were present. Although this result has not yet been confirmed, from 

this study, it can be concluded that the presence of these antibodies has a negative predicted value. [45] 

For the DM specific antibody anti-Mi-2 there was a contradiction between some studies. Anti-Mi-2 is 

associated with skin changes in DM, but it is unclear if the presence of this antibody could be associated 

with possible malignancies. A large study by O’Hanlon et al, which showed that there was a low 

prevalence of anti-Mi-2 antibodies in CAM, denied this statement [46]. While another study from 

Hengstram and colleagues suggested an increased risk of malignancies, but only in patients who posses 

the N-terminal fragment of the anti-Mi-2 antigen [47] 

In 2006, Targoff et al discovered a new autoantibody to a 155-kd nuclear protein associated with DM. 

It is a transcription mediatory factor 1-gamma and it has been found useful in the screening on cancer 

with DM patients. Adult patients identified with this autoantibody would have an increased risk on 

CAM. [48] 

Kaji et al [49] who searched for a new MSA reactive with the 155-kd nuclear protein and the 140-kd 

nuclear protein have further investigated this, searching for the possible identity of the anti-155/140 

antigen. Not only DM and PM patients, but patients with SLE, systemic sclerosis and interstitial lung 

disease were tested. None of the above except DM tested positive for the anti 155/140 Ab, furthermore 

there was a remarkable clinical difference between DM patients with and without the Ab (table i). 

Patients positive for the antibody had more skin eruptions than those who were negative and malignancy 

occurred in 71% in those positive compared to only 11% in those negative, which is a remarkable 

difference. Of note, none of the patients with interstitial pneumonia were positive for the antibody; in 

other words, they were protected from interstitial lung disease. 
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Table i: Clinical and laboratory profile of DM patients with autoAb to 155/140!kDa proteins [49] 

 Positive anti-155/140 Negative anti-155/140 

 Aba (n = 7) Ab (n = 45) 

Age at onset, years, mean ± S.D. 71 ± 10 53 ± 16 

Sex, male:female 2:5 10:35 

Duration, months, mean ± S.D. 10 ± 12 11.8 ± 16.2 

Skin eruption   

    Heliotrope rash 86* 38 

    Gottron's papules or sign 100* 58 

    Flagellate erythema 86** 20 

    Perionychia erythema 71 49 

    Nailfold bleeding 71 53 

Organ involvement   

    Internal malignancy 71** 11 

    Interstitial pneumonia 0** 64 

    Joint 14 33 

Laboratory findings   

    Elevated CK 71 60 

    Positive ANA 100* 53 
aUnless noted, otherwise, values are percentages.  

*P < 0.05 vs DM patients without anti-155/140 Ab.  

**P < 0.005 vs DM patients without anti-155/140 Ab. 

This relationship between anti-155/140 Ab and CAM in DM has been confirmed in several studies, but 

due to the rather small numbers from each study, a meta analysis [50] has been performed on 6 studies 

hopefully to confirm the same results. [45,48,49,51,52,53]. The overall results concerning the presence of 

the anti-155/140 Ab in CAM were a specifity of 89%, sensitivity of 70%, negative predictive value 

(NPV) of 93% and a diagnostic odds ratio of 18%; concluding that of anti-155/140 Ab-negative patients, 

only 7% will develop cancer, and that positive patients have an 18 times higher risk on CAM. The value 

of this Ab lies in its ability to sensibly rule out the presence of occult malignancies in IIM patients at 

risk. This quality could be a strong enhancement regarding the future screening process, being used as a 

serological marker for this specific subset. However, it is not commercially available yet. 

 

Since there are still patients with a positive anti-155/140 antibody status, spared from developing 

malignancies, this subject demands a more thorough examination. Chinoy et al [45] determined the 

antibody profile of patients with CAM. The antibodies included were the anti-155 antibody, but also 

anti-Jo-1, anti-PM-Scl, anti-U1-RNP, anti-U3-RNP, and anti-Ku antibodies (=routine laboratory 

testing). 

A negative routine lab test showed a significantly increased risk of CAM with high specificity (87%) 

and high NPV (98%). A positive anti-155/140 alone was 50% sensitive for the detection of CAM with a 

42% PPV but had a high specificity and NPV of respectively 96% and 97%. 
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Finally, when the regular panel and anti-155/140 were negative, there was 94% sensitivity and 99% 

NPV, indicating that only 1% with a negative autoantibody panel and a negative anti-p155 had CAM. 

Furthermore, when this last result was applied on DM only, there was a sensitivity and NPV of 100% 

(tabel p). These results may be an indication for the clinicians to determine which patients require 

aggressive diagnostic evaluation and intensive cancer surveillance at myositis onset and follow-up. 

 

The factors responsible for the development of CAM in patients with this antibody remains yet unclear, 

and further investigation is required to establish a new insight. 

Longitudinal measurement of these autoantibodies may provide further information on risk and 

prognosis of cancer and myositis in patients possessing this marker, however, this will only offer a 

proper understanding once testing for this antibody becomes commercially available. 

 
Table p: Utility of diagnostic serology tests to predict cancer-associated myositis [45] 

 Sensitivity Specificity Positive 

predictive value 

Negative 

predictive value 

ROC area* 

Detection of anti-

155/140 antibody 

50.0 95.9 42.1 97.0 0.73 

Negative 

antibody result on 

hospital- 

based routine 

immunology 

testing ** 

87.5 45.1 8.7 98.4 0.66 

Negative 

antibody result on 

hospital- based 

routine 

immunology 

testing and 

detection of anti- 

155/140 antibody 

93.8 44.7 9.3 99.2 0.69 

 

 

7.3. Screening 

 
The difference in prognosis of IIM with or without cancer (see 6.2) illustrates that patients with cancer 

not only have a more severe course of disease, but also a reduced expected lifetime. 

Therefore it is important to heal or prevent possible malignancies a soon as possible, emphasizing the 

importance of a good screening method. There are two different approaches when it comes to screening 

patients on malignancies. The first one is more general; limited to a complete history and physical 



! #%!

examination, age-appropriate screening of malignancies, routine blood tests (complete blood count, 

erythrocyte sedimentation rate, complete metabolic profile), urine studies (urine analysis or cytology), 

fecal occult blood, chest radiograph, plus any additional studies based on specific symptoms or signs.  

The other approach contains the same basic studies as the first one but is extensive and regardless if the 

patient has any clinical signs or symptoms. These more extensive investigations can include PET-scans, 

CT-scans, bronchial and gastrointestinal endoscopic explorations; serum tumor markers, serum 

immunoelectrophoresis and even bone narrow research. Of note, these procedures are sometimes 

invasive, and can occasionally have consequences for the patient. Therefore, the patients’ realistic risk 

assassment has to be predicted before initiating these screening methods. 

The potential risk of the extensive screening versus the better outcome for treated patients with detected 

malignancies has been a discussion point for years. In the 80’s and early 90’s extensive screening had 

not been proven to be effective; definitely considering the poor existing diagnostic tools from that time. 

This changed when Sparta et al [44] investigated the usefulness of routine screening versus extensive 

screening for malignancies by performing a retrospective study where 33 DM patients and 7 PM patients 

were compared. In the first screening, the standard risk factors were checked (see 6.2), including the 

erythrocyte sedimentation rate and the CK-levels (both should be elevated). The rate of positive results 

was 54% (19 of 35) for routine screening whereof 16 patients actually developed a malignancy. This 

search however missed 4 diagnosis of malignancy, later detected with the nonroutine test. The results 

can be seen in the next table (table q) 

 
Table q: Description and Results of Nonroutine Screening Tests and Examinations Performed in Patients With DM or 

PM [44] 

Test or Examination No. Performed Directed by an Abnormal 

Finding ** 

Positive Results 

CT scan * 

Upper gastrointestinal endoscopy  

Colonoscopy  

Small bowel radiologic examination  

Thyroid imaging  

Magnetic resonance imaging  

Positron emission tomography scan  

Cancer-associated antigens  

Bone marrow trephine biopsy  

Other biopsies 

Laparotomy 

 

Total 

24 

28 

16 

9 

4 

3 

2 

20 

3 

12 

1 

 

122 

6  (6+) 

8  (2+) 

3  (1+) 

1  

0  

2  (1+) 

0  

1 (0) 

0 

12 (9+) 

1 (0) 

 

35 (19+) 

11  

3  

2  

0  

0  

2  

0  

3  

0  

9  

0 

 

30 

* Abdominal-thoracic scan in men; pelvic-abdominal-thoracic scan in women 

** Number (number +) means number of positive results of number of scans performed 
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One can conclude from this study that extensive search for malignancy may be warranted in patients 

with risk factors for malignancies. Especially a full body CT-scan can be useful. This supports a 

conclusion from Hill et al who also recommended a body CT scan (in patients with DM), considering 

the notably increased risk of non-Hodgkin lymphoma plus ovarian, lung, and pancreatic cancer. This 

scan also appeared to be the most useful in blind examinations (28% of the positive results). 

The study from Sparsa et al also suggests endoscopic studies of the upper and lower gastrointestinal 

tract to be useful. A general idea on these tests, recommended by these authors, includes that the 

potential risks/differences of and between the patients (diagnosis, age, gender, ethnic background, and 

geographic area) have to be taken into account when selecting the following tests. For example, the 

endoscopic screening that seemed to be useful in previous study is more indicated in older people given 

that colon cancer is common in patients with DM aged over 65 years.  

 

The diagnostic landscape keeps moving, therefore Selva-O’Callaghan et al [50] have done another study 

in 2010. The extensive cancer screening in this prospective study included a physical examination, 

laboratory tests, thoracoambdominal CT-scans, tumor markers (CA-125, CA-19-9, CEA and PSA), and 

gynecological examinations in woman. 

Their results showed a sensitivity of 78%, a specificity of 96%, a positive predictive value (PPV) of 

78% and a negative predictive value (NPV) of 95%.  

A cohort study from Amoura et al [54] looked into several circulating tumor markers in the diagnostic 

landscape of IIM. In this study, 102 patients who had been diagnosed with DM/PM were thoroughly 

screened by interrogation, complete physical examination, chest X-ray, gastrointestinal tract endoscopic 

explorations, thoracoabdomino-pelvic CT scan including contrast-enhanced images, gynecological 

examination and mammogram in women, plus determination of tumor antigen serum levels of CEA 

CA15-3, CA19-9, and CA125. 10% developed a solid tumor that had also been confirmed by biopsy. 

The diagnostic value of these tumor markers could be identified by looking at them separately (table o). 
 

Table o: Diagnostic values of tumor markers in patients with inflammatory myopathies [54] 

 No. patients 

with all 

patients (n= 

102) 

Increased 

tumor patients 

with cancer 

(n=10) 

Marker levels 

patients without 

cancer (n=92) 

P Solid cancer OR 

(95% CI) 

P’ 

CEA 4 0 4 0.9 1 (0.05 - 18.6) 0.9 

CA15-3 22 2 20 0.9 0.9 (0.17 - 4.5) 0.6 

CA19-9 11 3 8 0.07 4.5 (1 - 18.7) 0.018 

CA125 8 5 3 0.0001 29.7 (8.2 - 106.6) <0.0001 

CA19-9 + 

CA125 

3 3 0 0.0007 86.3 (4.06 - 1.832) <0.0001 

NOTE: P for comparison between patients with and without cancers during the whole study period, by Fisher's exact test. P# for 

comparison between patients with and without cancers within 1 year after the screening, by Fisher's exact test. 
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This suggested that certain tumor markers might be useful in predicting an occult malignancy. Five out 

of the 8 patients with an elevated CA-125 at baseline developed cancer (cholangiocarcinoma, lung 

adenocarcinoma, rectal adenocarcinoma, papillary, and ovarian) as compared with 5 of 92 patients 

without an elevated CA-125. Similarly, 3 of 11 patients with an elevated CA-19-9 developed cancer, as 

compared with 7 of 89 patients without an elevated CA19-9 developing cancer. The results were even 

better when CA19-9 and CA125 were combined. 

Out of these results one can conclude that CA19-9 and CA 125 are useful markers to determine the risk 

on the developing malignancies in IIM patients and should therefore have a place in the screening 

program. Special notes on this study are that: 

1. In long term, the level of tumor markers (CA19-9 and CA 125) kept increasing in patients with cancer 

and decreased in patients without cancer whom were falsely found positive. 

2. In patients with associated interstitial lung disease (ILD) the markers were less significant because the 

disease itself causes an elevation of the markers.  

 

With the extra insight on this subject, we can return to the study of Selva-O’Callaghan et al [50] and the 

comparison of conventional screening versus FDG-PET/CT screening. This is a PET (positron emission 

tomography) using FDG (fluorodeoxyglucose) combined with a CT. It is a very sensitive way to detect 

malignancies and has been used in other paraneoplastic diseases, but not really in cases of IIM. They 

screened 55 patients who were recently diagnosed with myositis on the conventional way 

(thoracoabdominal CT, mammography, ultrasonography, gynecologic examination, and tumor marker 

analysis including) and with FDG-PET/CT scan, over a period of 3 years. 

The PPV and NPV of the conventional screening were respectively 77.8% and 95.7%, with an overall 

predictive value of 92.7%. The FDG-PET/CT had almost the same values with a PPV of 85.7%, a NPV 

of 93.8% and an overall predictive value of 92.7%, which is exactly the same as with conventional 

screening. There can be concluded that if one can obtain the same results with 1 investigation as with 

multiple, it is probably for the best interest of the patients to be screened with the FDG-PET/CT. In the 

future, when this can be combined with the screening for anti-155/140 antibody, it may help to further 

increase the accuracy of the screening. 

 

7.4. Therapy 

 
Concerning the therapy of CAM, the disease is separated into its two entities, being cancer and myositis. 

The treatment of cancer depends on the type and has a lot of possibilities involving chemotherapy 

radiotherapy, surgery etc. The treatment of myositis has been discussed in 6.1. 
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There is no established treatment that has an effect on both entities; nonetheless, treatment of the tumor 

may lead to remission of the myositis [33]. However, even when a remission is noted, many patients 

keep requiring long-term immunosuppression. In long term, patients who have been early diagnosed and 

treated instantly have a better prognosis compared to cases where cancer is diagnosed in a later stage.  

 

8. Conclusion 

 
The inflammatory myopathies encompass a rare group of illnesses characterized by an autoimmune 

reaction against the skeletal muscle. Three main subsets can be recognized: dermatomyositis, 

polymyositis and inclusion body myositis; each subset can be distinguished by a characteristic clinical 

presentation, histopathological findings on muscle biopsy, and different epidemiological properties. 

Continuous research on this subject has led to even more subsets such as NAM and MMF, improved 

diagnostic and prognostic tools and better management of the IIM. Although IIM are already extensively 

studied, unknown issues such as effective treatment of IBM yet need to be resolved. 

IIM have been found associated with malignancies for over a hundred years, and increased amount of 

studies in the last decade have resulted in the knowledge we have today. Malignancies are strongly 

related to the IIM subsets; definitely concerning cancer type and risk of cancer. DM has been proved to 

be the subset with the greatest risk on malignancies, particularly ovarian, pancreatic, stomach, colorectal 

cancer and non-Hodgkin lymphoma, while PM is associated with a greater risk on lung and bladder 

cancer plus non-Hodgkin lymphoma. Malignancies can precede, follow or occur at the same time of 

diagnosis. This temporal relationship between IIM diagnosis and cancer has influence on the risk of 

malignancies, being the highest one year after the diagnosis, and almost diminished to baseline risk 

within 5 years from the diagnosis. On the epidemiological side, the risk of malignancies also differs, 

since an increasing age and the male sex are positive prognostic factors. Accompanying these factors, 

other risk factors are being used to determine the screening method, which has been widely investigated 

the last decade, and now has several angels of approach. Starting from routine testing in non-high risk 

patients to more extensive non-routine tests in high risk patients involving tumor markers including the 

latest and most predictive CA-125 + CA-19-9, the screening method of choice in high risk patients has 

now become the FDG-PET/CT scan. In combination with the increasing knowledge on autoantibodies 

and their utility in diagnostic serology tests to predict CAM, the latest anti-155/140 antibody in 

particular, a lot of progress in terms of screening can be expected in the years to come. Despite the 

accomplishments in the search to understand IIM and CAM, patients still suffer from a high mortality 

and morbidity rate, indicating there is still room for improvement concerning understanding the 

pathogenesis, and the efficiency of diagnosis, prognostic factors and treatment. 
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