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Polymyositis and dermatomyositis as a risk of developing cancer
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Abstract

Polymyositis (PM) is an idiopathic inflammatory myopathy that affects striated muscles. Dermato-
myositis (DM) is an idiopathic inflammatory myopathy with presence of skin symptoms. Both are
characterized by acute or subacute onset, symmetrical proximal muscle weakness, the presence of
mononuclear cell infiltrates of the muscles and increased activity of muscle enzymes. The treatment
still remains glucocorticoids and disease-modifying drugs. Symptoms of PM/DM can be a signal of
developing cancer. Known risk factors for cancer in patients with PM/DM are older age, male gender,
dysphagia, skin necrosis, cutaneous vasculitis, rapid onset of the disease, elevated creatinine kinase
(CK) and C reactive protein (CRP), and an increase in the erythrocyte sedimentation rate (ESR). Re-
cently three new myositis-specific autoantibodies (MSA) predicting the risk of cancer have been
discovered: melanoma differentiation-associated protein 5 (anti-MDA-5), transcription intermediary

factor 1y (TIF-1y), and nuclear matrix protein NXP-2.
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Introduction

Polymyositis (PM) and dermatomyositis (DM) are
rare diseases. The incidence of PM/DM is 8/100,000,
and it usually occurs in children between 5 and 15 years
old and in adults between 40 and 60 years old. DM is
more common than PM. The female to male ratiois 2 : 1.
Pathogenesis still remains unclear. Some genetic factors
such as the genes HLA-B8, DR3 and HLA-DRW52 may
predispose to the development of PM/DM. Viral infec-
tions, especially Epstein-Barr and Coxsackie viruses, can
trigger an autoimmune myositis by molecular mimicry
with some muscle antigens. Polymyositis is a type of id-
jiopathic inflammatory myopathy which usually affects
striated muscles. DM is an idiopathic inflammatory my-
opathy with the presence of characteristic symptoms
such as heliotrope rash around the eyes, neck shaped “v”
erythema, shoulders and neck erythema in the form of
a scarf, and erythema on the hips and thighs at the later-
al surface (holster symptom). Other skin manifestations
characteristic for DM include Gottron’s sign as maculo-
papular lesions consisting of prominent red, scaly spots

located on the extensor surfaces of interphalangeal and
metacarpophalangeal and interphalangeal hand and
joints, appearing also around the elbow and knee. Other
changes are nail telangiectasia and ulcers due to cuta-
neous vasculitis most commonly located on the extrem-
ities. Inflammatory myopathies may be accompanied by
usually non-erosive arthritis, calcification of soft tissue
and skeletal muscle, especially in the region of elbows
and knees. This symptom is most likely to occur in the
form of child DM. Raynaud’s phenomenon is present in
10-15% of patients. Both PM and DM are characterized
by acute or subacute onset, symmetrical proximal mus-
cle weakness, the presence of mononuclear cells that in-
filtrate in the histologic examination of muscle biopsies
and increased muscle enzymes: creatine phosphokinase
(CK), alanine aminotransferase (ALT), asparagines ami-
notransferase (AST) and lactate dehydrogenase (LDH) as
a result of muscle damage.

An immunological marker for PM/DM is anti-Jo-1 anti-
body, and it has a high diagnostic specificity, but is present
only in 30% of patients. The determination of presence in
serum of anti-Jo-1 by qualitative ELISA is important for the
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diagnosis of PM. Jo-1 is an antibody to histidyl-RNA-syn-
thetase and is a member of the myositis-specific antibod-
ies (MSA) and the group of antibodies against aminoa-
cyl-tRNA synthetases (ARS). Myositis-specific antibodies
autoantibodies are shown in Table I.

Patients with ARS antibodies have a predilection
to interstitial lung disease (ILD) and a worse prognosis
than patients without lung involvement. The presence
of anti-SRP (signal recognition particle) antibodies is
combined with the risk of developing rhabdomyolysis
and a worse response to steroids. Anti-Mi-2 antibodies
are strongly correlated with DM. In the course of PM/
DM changes in other systems such as the heart (ar-
rhythmias) or gastrointestinal tract (motility disorders
and particularly its weakness) are observed. The basis
for the treatment of inflammatory myopathy is still high
doses of glucocorticoids and, depending on the activity
of inflammatory symptoms in organs, disease-modify-
ing drugs such as methotrexate, azathioprine, cyclospo-
rine, cyclophosphamide, mycophenolate mofetil, tacro-
limus are in use. In severe cases the therapeutic options
are infusions of immunoglobulins and plasmapheresis.
Currently there are attempts to use new therapies and
biologics, such as inhibitors of tumor necrosis factor
(anti-TNF), rituximab (anti CD-20) and sifalimumab
(human monoclonal antibody binding and neutralizing
human IFN-a). Worse prognosis depends on organ in-
volvement (ILD, dysphagia), older age, delayed steroid

Table I. Myositis-specific antibodies, acc. to [17]

treatment and development of cancer. Polymyositis and
DM symptoms can be a sign of existing cancer or may
also increase the risk of malignancy. The most common
cancers described in cancer associated dermatomyo-
sitis (CADM) are: breast cancer, lung, ovary, stomach,
intestine, nasal cavity, throat, pancreatic, bladder and
Hodgkin’s lymphoma [1-3].

The risk of cancer in polymyositis
and dermatomyositis

Both DM and PM increase the likelihood of develop-
ing cancer (6-fold and 2-fold respectively). The diagnosis
of cancer may precede, coincide with or follow the diag-
nosis of DM/PM. The greatest risk exists in the first year
after the diagnosis of polymyositis, which suggests that
DM/PM can develop as a paraneoplastic process. The
type of cancer that often occurs in patients with DM/
PM reflects the characteristics such as origin, age and
gender. Tumors of the breast, lung and colorectal cancer
are diagnosed as the three most common in patients
in Western civilization, and nasopharyngeal cancer is
one of the most common cancers in southern China
and Southeast Asia. However, every type of cancer can
cause paraneoplastic syndrome as DM/PM. It has been
proved that polymyositis is strongly associated with cer-
tain types of malignant lymphomas, especially Hodgkin
lymphoma [1].

Myositis-specific antibodies

Anti-synthetase antibodies

Autoantibody frequency
30-40%

Anti-Jo-1 anti-histidyl-tRNA synthetase

most common (about 20% of idiopathic

PL12  anti-alanyl-tRNA synthetase

inflammatory myopathies)

PL7  anti-threonyl-tRNA synthetase

E) anti-glycyl-tRNA synthetase

0J anti-isoleucyl-tRNA synthetase

KS anti-asparaginyl-tRNA synthetase

Z0 anti-phenylalanyl-tRNA synthetase

Ha anti-tyrosyl-tRNA synthetase

Mi-2 (anti-nuclear ATPase/helicase) <10%
SRP signal recognition particle — anti-ribonucleoprotein (proteins 7SLRNA) 5%
Anti-TIF1-y (anti-p155/140 autoantibodies) 13-21%
Anti-MDA-5 (cytoplasmic protein melanoma differentiation-associated gene 5 unknown
NXP-2 (nuclear matrix protein) unknown
Anti-SAE (anti-small ubiquitin-like modifier activating enzyme) 5%
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A rare non-Hodgkin’s lymphoma is a peripheral T
cell lymphoma, with poor prognosis and frequent re-
lapses. A common metabolic complication of cancer is
hypercalcemia — the serum calcium levels may be above
3.5 mmol/l, which may result in a hypercalcemic crisis [1].
The main cause of hypercalcemia is an increase in bone
resorption, and, in some cases, multiple myeloma and
other lymphoproliferative diseases. The most common
symptoms of hypercalcemia are: headache, drowsiness,
coma, tendon hyperreflexia, temporarily paralyzing fa-
cial muscles, tachycardia and hypertension, and muscle
weakness, which may, in patients with DM/PM, be dif-
ficult to determine in advance. In patients treated with
digitalis, hypercalcemia occurs in the case of hypersen-
sitivity to these drugs. Other symptoms of hypercalce-
mia are polyuria, calcinosis and nephrolithiasis, nausea,
vomiting, constipation, loss of appetite, inflammation of
the pancreas and biliary lithiasis. As mentioned above,
some signs of DM/PM can mask hypercalcemia, so pa-
tients should monitor the levels of calcium by weaken-
ing of muscles or severity of gastrointestinal symptoms
despite effective treatment used previously. The occur-
rence of hypercalcemia in patients with PM/DM can
also draw attention to the need for further evaluation
of the cancer. A feature observed in adults with DM is
an increased incidence of lung cancer [2]. The frequen-
cy of lung cancer in patients with DM is higher in the
elderly than in younger patients. The study of de Souza
and Shinjo [3] showed that from a group of patients with
cancer 8.6% also had an established diagnosis of DM.
The authors pointed out that women were more often
diagnosed with cancers. The opposite observation in pa-
tients with DM was presented by Zhang [4]. Hill et al. [5]
reported in a population-based study 618 patients with
dermatomyositis, of whom 198 had cancer. From this
group 115 patients developed cancer after the diagnosis
of dermatomyositis. Polymyositis was diagnosed in 914
patients, of whom 137 had cancers. In 95 cases of PM
the cancer diagnosis was established after the diagnosis
of PM. The authors concluded that DM is strongly as-
sociated with malignant diseases and PM increases the
risk of cancers [5].

Surgical treatment in patients with DM and lung can-
cer in some cases may significantly reduce symptoms
of DM and may lead to recovery from DM also in pa-
tients previously resistant to pharmacological treatment
[6]. Endometrial cancer is the most common cancer of
the reproductive organs in the United States; there are
about 40,000 new cases per year [7].

Risk factors include older age, diabetes, and condi-
tions with increased levels of estrogen: obesity, early
menarche, late menopause, polycystic ovarian syn-
drome. The most common symptom of endometrial

cancer is bleeding after menopause. The first case of
stomach cancer associated with symptoms of DM was
presented in 1916 by Stertz [8]. Since then, numerous
case reports have shown that they are much more com-
mon in women over 50 years of age in conjunction with
cancer of the ovary, lung, pancreas, stomach and colon,
and lymphomas. However, ovarian cancer appears to
be most closely connected with dermatomyositis, and
the relationship of other cancers of the reproductive or-
gan with PM and DM is relatively weak. Bladder cancer
(transitional cell carcinoma — TCC) may be associated
with various paraneoplastic syndromes manifesting as
endocrine, neuromuscular, or hematological disorders,
and paraneoplastic DM secondary to cancer of the blad-
der TCCis rarely observed [9]. The symptoms of DM ap-
pear extremely rarely when signs of metastatic TCC are
observed. Cutaneous malignant tumors are also often
associated with autoimmune connective tissue diseas-
es, including PM/DM [10]. The relationship between sys-
temic connective tissue diseases and the development
of skin cancer is based on disorders of the immune sys-
tem, inflammation, application of immunosuppression
and increased susceptibility to viral infections. Addition-
al causes include environmental factors such as UV ra-
diation and smoking.

The pathogenesis of development of malignancy in
PM/DM is poorly understood, but it is believed that it is
caused by altered cellular and humoral immunity. My-
ositis-specific autoantigens — histidyl-t-RNA (HRS/Jo-1)
— are expressed within the muscles undergoing regen-
eration (in muscle cells), lung cancer cells, breast can-
cer, and hepatocellular carcinoma, which suggests that
cross-reaction against self-antigens of cancer cells and
muscle cells may occur [11, 12].

Assessment of risk of developing cancer

In view of the increased risk of confirmed cancers
in patients with DM/PM, there is a question of the risk
assessment of individual patients. It is known that some
patients with DM (10-20%) have an increased risk of
cancer at the time of diagnosis of DM. The identifica-
tion of patients at high risk of cancer remains a priority
in the diagnosis and treatment of these patients. Even
in about 1/3 of patients with DM the malignant process
may occur in three years [13].

The cancer risk factors in patients with PM/DM
under consideration are: age over 60, male gender,
dysphagia, skin necrosis, cutaneous vasculitis, rapid
onset (< 4 weeks), elevated CK, an increase in the ESR
and a high level of C-reactive protein. Additionally, the
co-occurrence of diabetes with the above risk factors in
patients with PM/DM increases the risk of cancer devel-
opment. On the other hand, the presence of interstitial

Reumatologia 2015; 53/2



104

Michat Jakubaszek, Brygida Kwiatkowska, Maria Maslifiska

lung disease, arthritis, Raynaud’s syndrome, or anti-jo-1
antibody indicates less than average risk of developing
cancer. The presence of antibodies to extractable nucle-
ar antigens (anti-ENA) seems to be associated with re-
duced risk of cancer. Recently three new DM-specific au-
toantibodies, which may be important in predicting the
risk of developing cancer, have been discovered: mela-
noma differentiation-associated protein 5 (anti-MDA-5),
transcription intermediary factor 1y (TIF-1y), and nuclear
matrix proteins NXP-2 (also known as MORC3) [14]. Fu-
jimoto and colleagues [15] confirmed earlier the obser-
vations that anti-155/140 kD may be important cancer
markers — these antibodies are directed against tran-
scription intermediary factor-la (TIF-1a) and, to a lesser
extent, TIF-1B and TIF-1y. All these antigens are charac-
terized by similar resolution in sodium dodecy! sulfate
polyacrylamide gel electrophoresis (SDS-PAGE). Studies
have shown that antibodies against TIF-1y and NXP-2
are very common in DM; they were present in 55% of
patients with DM (17% for anti-NXP-2 and 38% for anti-
TIF-1y) [16]. Anti-NXP-2 and anti-TIF-1y antibodies signifi-
cantly often occur in cases of CADM. In observations by
Fujimoto et al. [15], 29 patients had CADM, in 15 patients
anti-TIF-1y antibodies were found and in 9 anti-NXP-2
antibodies were found. The authors suggested that
the absence of anti-TIF-1y and NXP-2 antibodies pro-
tects against cancer. Additionally, some of the patients
with these antibodies had antibodies to other antigens
specific for DM, such as MI-2, SAE1/2 (SUMO1 activat-
ing enzyme subunit 1), MDA-5, and t-RNA synthetases.
It has been shown that there is a strong link between
NXP-2 antibodies and the risk of developing cancer, of-
ten unexpectedly associated with male gender, but the
reason for this association is not clear. The dependence
of cancer risk and older age of the patients with DM is
known, and recent studies show that there is a relation-
ship between the incidence of cancer and age > 60 and
the presence or absence of anti-NXP-2 and anti-TIF-1y.
In patients of over 60 years of age with no anti-TIF-1y
or anti-NXP-2 the incidence of cancer is very low (2.6%),
and it is higher (11%) in patients under 60 who have
anti-TIF-1y or anti-NXP-2 autoantibodies. Cancer was de-
tected in six out of eleven patients older than 60 years
and having anti-NXP-2 [17-19].

New antibodies, identified as autoantibodies to
human factor 1y intermediary transcription (anti-TIF-
ly), may be a promising marker in the assessment
of cancer risk in patients with DM/PM [15]. In 2012
Trallero-Araguas et al. [19] conducted a study on the
clinical utility of anti-P155/140 antibodies, and found
that they have a high negative predictive value (rang-
ing from 89% to 100%), so a negative result is likely
to exclude the presence of cancer. It has been shown
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that TIF1 family proteins act synergistically to inhibit
tumor growth in human and mouse models. TIF1B is
overexpressed in various types of cancer tissues and
is associated with the progression and metastasis of
cancer. A clinical phenomenon of resistance in the de-
velopment of muscle tissue metastases is also known.
Several mediators released by the muscle cells may
be responsible for rare metastatic tumor formation in
that tissue. These cytokines possess anti-tumor activ-
ity, such as TNF-a, TGF (tumor growth factor), factor
infiltrating lymphocytes, interferon-y (IF-y), lactic acid,
and proteolytic enzymes such as plasminogen activa-
tor inhibitor.

In the course of DM, especially in the amyopathic
form of this disease (ADM), rapidly progressive intesti-
nal lung disease (ILD), which is a life-threatening condi-
tion, may develop. In this group of patients anti-MDA5
antibodies may help to better define this population.
Additionally, these antibodies facilitate early diagnosis,
determine prognosis and ultimately enable the devel-
opment of randomized clinical trials to establish the
optimal treatment for anti-MDA5-positive patients with
a poor prognosis [20, 21]. Furthermore, as recently de-
scribed, the measurement of anti-MDA5 also seems to
be useful for monitoring the disease activity.

Summary

Careful medical history and physical examination
of the patients (including gynecological examination),
takinginto account the patient’s age and other risk fac-
tors described above, should be carried out and consid-
ered in any patient with suspected DM/PM. When the
diagnosis of PM/DM is established, the estimation of
cancer risk is necessary and further diagnostics are
indispensable. It is debatable whether more accurate
tests, such as computed tomography (CT), should be
routinely used. Most experts recommend a conven-
tional diagnostic approach to medium risk patients. In
patients at high risk, including patients who are elderly
at the time of onset, the presence of severe disease of
the skin (skin necrosis, vasculitis), symptoms of severe
myopathy (distal muscle weakness, dysphagia, respira-
tory muscle involvement), resistance to conventional
treatment of DM/PM and significantly elevated mark-
ers of inflammation, more advanced screening should
be considered. Positron emission tomography (PET)
can act as a screening tool for cancer [22]. Recent stud-
ies have shown that PET/CT had comparable sensitivity
and specificity for CT of the chest and abdomen, pelvic
examination, mammography, ultrasound and analysis
of tumor markers.

Despite the knowledge on the association of DM/
PM with the occurrence of tumors, there is still a lack of
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quick diagnosis and possibilities for carrying out further
diagnostic tests in daily practice. New immunological
markers are promising but require further studies.
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