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Association between dermatomyositis
and malignancies
A literature review on patients’ profile

Dermatomyositis is an idiopathic inflammatory myopathy with skin findings
and can occur in both adults and children. The link between dermatomyositis
and oncology is well established and the occurrence of cancer in patients
suffering from dermatomyositis depends on different factors: subtypes of
dermatomyositis they suffer from, time of cancer appearance before or after
the dermatomyositis diagnosis, patients’ age, patients’ gender, obesity and
cancer subtypes. The profile of the patients who suffer from both dermatomyo-
sitis and cancer concerns mainly males aged over 60 with elevated creatine
kinase (CK), high level of C-reactive protein (CRP), cutaneous vasculitis, and
rapid onset; up to four weeks. The median time between the diagnosis of
dermatomyositis and cancer does not exceed the period of one whole year or
amaximum five years. Patients with dermatomyositis and patients with both
dermatomyositis and cancer show different clinical features and laboratory
parameters or the same in different frequencies. Screening tests and the de-
tection of specific autoantibodies seem useful tools in malignancy diagnosis
for patients suffering from dermatomyositis without putting themselves in
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1. WHAT WE KNOW SO FAR

Dermatomyositis (DM) is an idiopathic myopathy with
skin findings and can occur in both adults and children.The
association between dermatomyositis and malignancy is
absolutely established’ and the higher risk of cancer oc-
curring at patients suffering from DM is well established as
well.%* The higher risk is determined, with approximately
15-30% of DM patients suffering from malignancies,” and
varies according to different research studies; especially
from 4.66-fold higher cancerrisk,’ to a 6-12 fold higher risk.
The relation between malignancy and DM is affected by
numerous factors: subtypes of DM, median time between
DM and cancer diagnosis, patients’age and gender, obesity
and cancer subtypes as well. Therefore, the objective of this
review is the determination of the relation between DM
and cancer and how different factors, such as the DM or
the cancer subtype, the patients’ gender and age, as well
the time before or after the diagnosis, affect the aforemen-
tioned correlation.
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2. ASSOCIATION BETWEEN
DERMATOMYOSITIS AND ONCOLOGY

Dermatomyositis is an idiopathic inflammatory myopa-
thy, mainly characterized by myositis and skin findings and
can occur in both adults and children (juvenile DM). A link
between DM and malignancy is well established, despite
no histologic clues to malignancy-associated DM have
been reported in skin biopsies.” Numerous case series and
population-based studies have confirmed this association,
although estimation of malignancy incidence among DM
patients varies from 15% to 27%,%* and have shown that
patients with DM have a significantly higher risk of develop-
ing malignant tumors compared to the healthy population,
with approximately 15-30% of DM patients suffering from
associated malignancies;* about 4.66 fold higher,” whereas
other studies have reported a 6-12 fold higher risk.° The
relationship between DM and cancer has a long history,
first being suspected in 1916 when the disease was noted
to co-occur with a case of stomach cancer. This suspected
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relation, however, was only confirmed in 1976 in a study
assessing 258 cases of DM associated with various cancers.”

2.1. Frequency of cancer cases in dermatomyositis
patients depending on different factors

2.1.1. Subtypes of dermatomyositis. It is unknown if
the risk differs between the subtypes of dermatomyosi-
tis: both cutaneous DM subtype (SDM) and older age at
DM diagnosis are significant independent risk factors for
underlying malignancy within the first two years of DM
onset.? Current evidence supports that risk and incidence
of malignancy in the clinically amyopathic DM population
is similar to that of the classic DM population.’”’” However,
in a recent single academic center DM cohort, malignancy
risk in clinically amyopathic DM patients was considerably
lower than most other reported cohorts; 1.7% within two
years of DM diagnosis and 5.4% within 5 years.?

2.1.2. Time before or after the diagnosis. The greatest risk
of malignancy exists in the first year after the diagnosis of
dermatomyositis, which suggests that DM can develop as
a paraneoplastic process.’”? Evidence reported that 64% of
patients developed DM in the same year as the malignancy
was discovered,’ whilst an additional recent study involv-
ing two large United States (US) cohorts totaling 400 DM
patients found that 72% of all malignancy diagnoses oc-
curred in the five years preceding or following DM symptom
onset’ Itis well established that malignancy was most often
detected within one year before or after DM diagnosis,*%™
and DM patients maintain an increased risk of malignancy
compared to the general population for at least five years
following DM diagnosis.>’>1

2.1.3. Patients’ age. Importantly, the risk of malignancy
primarily relates to patients with adult-onset DM subtypes
and not juvenile-onset DM subtypes.’” Increased malignan-
cy riskamong DM patients was associated with age >44-45
years."'s Additionally, individuals with a DM diagnosis at
age >40 years and positive TIF-y antibodies showed an
elevated risk; in particular 75% of cancer. Indeed, a feature
observed in adults with DM is an increased incidence of
lung cancer and the frequency of lung cancer in patients
with DM is higher in the elderly than in younger patients.?’

2.1.4. Patients’ gender. Relating to gender, the strati-
fied analysis showed higher malignancy risk in males
compared to females,’®’® despite that female DM patients
with anti-TIF-y antibodies have been found to have an
increased risk of ovarian cancer.’??%3' Male patients with
elderly onset DM (EODM) symptoms were found to be
prone to lung cancer.*
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2.1.5. Obesity. In the subset of patients with body mass
index (BMI) data, underweight and overweight categories,
as defined by BMI, were not significantly associated with
higher odds of malignancy. However, obesity class | had
34% higher odds of malignancy, and class Il or Il of obesity
conferred 42% higher odds of malignancy compared to
normal weight, after adjustment. Consequently, patients
with DM who had obesity had significantly higher odds
of a subsequent cancer diagnosis compared to those DM
patients without obesity. Compared to patients with DM
who did not have an international classification of diseases
(ICD) code for obesity, patients with DM and an obesity ICD
code after DM diagnosis had an even stronger association
with the development of subsequent cancer, independent
of age at first DM diagnosis, year of birth, and sex.?

2.1.6. Cancer subtypes. It is well established an increased
risk for breast, lung, colorectal, cervical, bladder, pancreatic,
esophageal, nasopharyngeal, and renal cancer for DM
patients.’”* The type of cancer that often occurs in patients
with DM reflects characteristics such as origin, age, and
gender. Tumors of breast, lung, and colorectal cancer are
diagnosed as the three most common in patients in West-
ern civilization, and nasopharyngeal cancer is one of the
most common cancers in Southern Asia. However, every
type of cancer can cause paraneoplastic syndrome as DM.
It has been proved that polymyositis and DM are strongly
associated with certain types of malignant lymphomas,
especially Hodgkin lymphoma.? A significantly increased
risk of cancer of the lymphatic and hematopoietic system,
lung, ovary, colon, bladder, breast, cervix, pancreas and
esophagus is reported, whereas no increased risk of stom-
ach and prostate cancer is also observed.??” Ovarian cancer
appears to be most closely connected with DM, although
the relationship of other cancers of the reproductive organ
with DM is relatively weak.”? Ultimately, not only is the
cancer risk confirmed, but it is also presented statistically
with the most frequently reported malignancies being
the following: breast cancer (24.5%), hematologic malig-
nancies (17.0%), colorectal cancers (9.4%), and prostate
cancer (9.4%).%

2.1.7. Decreased malignancy risk. The presence of inter-
stitial lung diseases (ILD), Raynaud’s phenomenon, and
anti-extractable nuclear antigen antibodies (anti-ENA) was
associated with decreased malignancy risk.?%%°

2.2. General patients’ profile associated
with high malignancy risk

The cancerrisk factors in patients with dermatomyositis
or polymyositis are presented in table 1.72%



Table 1. Cancer risk factors in patients with dermatomyositis (DM).

Age over 60 years

Male gender

Dysphagia

Skin necrosis

Cutaneous vasculitis

Rapid onset (<4 weeks)

Elevated creatine kinase (CK) (normal range: 22-198 U/L)

Increase in erythrocyte sedimentation rate (ESR)

High level of C-reactive protein (CRP) (normal range: 0.3-1.0 mg/dL)
Higher anti-TIFy antibodies

Co-occurrence of diabetes with the above risks

2.3. Confirming research

Out of 63 patients examined, 19 (30.2%) were allocated
to the malignancy group and 44 (69.8%) (were allocated)
to the non-malignancy group. The gender distribution was
similar in both groups: in the malignancy group 63.2% of
the patients were female and 36.8% of them were male,
while in the non-malignancy group, 66.0% of the patients
were female and 34.0% of them were male. The mean age
at the time of diagnosis was higher in the malignancy
group compared to the non-malignancy group: 68.8+11.6
years versus 52.4+15.2 years. In both groups, the mean
age at diagnosis was lower for female patients compared
to male patients (malignancy group: @ 66.6+12.9 years
and G 72.6+8.5 years versus non-malignancy group: @
49.4+15.9 years and & 58.2+12.1 years).

Overall, 24 malignancies were documented, of whom
16 (66.7%) were associated with paraneoplasia, and for the
rest of them (8/24, 33.3%) the link between malignancy and
DM was unclear.The most frequent cancer types by which
DM patients suffer are presented in table 2. The median
time between malignancy development and the initial
diagnosis of DM was 152 days.

The symptoms of dermatomyositis appeared with
different frequencies between the malignancy group and
the non-malignancy group. These differences pertain to
both clinical features and laboratory parameters and are
presented in tables 3 and 4, respectively.?®

2.4. Hepatocellular carcinoma

Lymphocyte antigen 6 (LY6E), interferon induced trans-
membrane protein 1 (IFITM1), growth arrest and DNA
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Table 2. Most frequent cancer subtypes by which dermatomyositis (DM)
patients suffered during Lauinger’s et al research.

Cancer subtypes Rate (%)
Breast cancer 50.0
Prostate cancer 429
Ovarian cancer 333
Melanoma 333
Lung cancer 15.8
Colorectal cancer 10.5
Nasopharyngeal cancer 53
Meningioma 53
CUP syndrome 53

CUP: Cancer of unknown primary site

Table 3. Differences in clinical features between malignancy and non-
malignancy group.

Dermatomyositis clinical Malignancy  Non-malignancy
features and frequency group (%) group (%)
Heliotropic erythema 94.7 86.4
Heliotropic erythema 94.7 97.7
and or centrofacial TE
Gottron papules 52.6 72.7
Gottron sign 68.4 40.9
Pruritus 53 31.8
Typical centrofacial erythemas 84.2 56.8
Typical erythemas on upper 68.4 36.4
arms/forearms
Muscle weakness 824 81.1
Muscle pain 23.5 21.6
Muscle atrophy 59 2.7
Dysphonia 75.0 76.9
Dysphagia 58.3 38.5

TE: Trichoepithelioma

Table 4. Differences in laboratory parameters between malignancy and
non-malignancy group.

Dermatomyositis laboratory = Malignancy Non-malignancy
parameters and frequency group (%) group (%)
CKincrease 83.3 64.5

LDH increase 82.4 67.7

CRP increase 357 43.5

CK: Creatine kinase, LDH: Lactate dehydrogenase, CRP: C-reactive protein

damage inducible alpha (GADD45A), metallothionein 1M
(MT1M), and secreted phosphoprotein 1 (SPP1) are potential
predictive targets for new-onset hepatocellular carcinoma
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in patients with DM and the upregulation of SPP1 expres-
sion may activate the PI3K/ART signaling pathway through
the mediation of integrins to promote the development
and progression of hepatocellular carcinoma (HCC). DM
signature genes LY6E, IFITM1, GADD45A, MT1M, and SPP1
are risk factors for HCC, and they show good diagnostic
efficacy, and are diagnostic targets for HCC.>

2.5. Screening tests

Malignancy screening tests are not entirely beneficial
but carry with them the considerable potential for harm.’
Research proved that only 7% quantified overdiagnosis and
just 4% reported the rate of false positive results.’? Despite
abundant evidence demonstrating significant potential
harm for most screening tests, both patients and clinicians
have a tendency to overestimate the benefits of screening
tests, implying a poor recognition of the potential risks.’ In
a study examining patients’ understanding of malignancy
screening, only 19.7% of respondents understood that
screening test harms may outweigh the benefits.’* On the
clinician side, nearly all patients in one study reported that
their clinicians addressed the benefits of cancer screening,
but only approximately 25% reported that they received
information about the risks.>* Importantly, physicians need
to be honest about both the potential benefits and harms
of malignancy screening during such conversations, as well
as about the unknowns concerning malignancy screening
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protocols and overall value in patients with DM.” Ordering
malignancy screening tests in any DM patients require the
clinician to responsibly learn about both risks and benefits
of these tests and to engage the patient in decision-making.
Instead of simply implementing malignancy screening pro-
tocols upon diagnosing a patient with DM, clinicians should
discuss the risks and the benefits of malignancy screening
with patients and make a shared decision concerning
whether to pursue screening.” Additionally, it should be
mentioned that the detection of some specific antibodies
may be an important tool in the identification of patients
with dermatomyositis at risk of developing malignancy.®

3. CONCLUSIONS

This research confirms the already established link
between DM and malignancies and the impact of various
factors on the aforementioned relation. However, provided
that DM is an autoimmune disease and that the cause of
the DM outbreak is unclear yet, the link connecting DM
and oncology cannot be defined genetically, but mainly via
statistical research. Consequently, further research needs
to be done in order to identify both the genetic cause of
DM and the genetic link between cancer and DM and the
genetic impact of the other parameters (age gender, can-
cer or DM subtypes, obesity, the time before or after the
diagnosis, etc.) in the connection DM-malignancy.
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H depuatopvooitida gival pia 161omabng AeyHovwdnG HUOTIABELA e SEPUATIKA EVPHUATA KAl UTTOPEL VA ERPAVIOTEI

TO0O0 O€ eVAAIKEG 600 Kal o€ matdld. H oxéon Seppatopuooitidag-oykoloyiag ival KOAA TEKUNPLWHEVN KAl N EUPA-

vion Kapkivou o€ acBeveic mou maoyouv and deppatopvoaoitida e§aptdtatl amd SIA@opoug mMAPAYOVTEG: UTTOTUTIOUG

Seppatopvooitidag and Toug OTToiouG TIACXOULV, XPOVIKO SIACTNHA EUPAVIONG TOU KAPKIVOUL TIPLV 1] META o TN S1d-

yvwon tng deppatopuooitidag, nAikia acOevwy, @UAO acBeVWY, TTaxLoapPKia, KABWE Kal LTTOGTUTTOL KapKivou. To TTpo-

@i\ Twv aoBevwv Tov MAcKOULV TOCO ATTO SEPUATOMLOCITIOA 600 Kal amd KAPKIVO agopd Kupiwg oe AvOpeg nALKiag

>60 1wV pe avénuévn CK, uPnAég Tipég C-avTidpwoag MPwTEivng, SepuaTikn ayyelitida Kal Taxeia évapén (Ewg kat 4

£BSoAdEQ). O SlApecog XpOVoG PETAEL TNG Stdyvwong TnG SeppaTopvooiTidag Kal Tou Kapkivou Sgv unepaivel To

Sl1doTNpa EVOG OANOKANPOU £TOUG I} TO TTOAU Ta 5 £€Tn. Ot aoBeveic pe Sepuatopvoaoitida Kal ot acOeveic pe Seppatopu-

ooiTida Kal Kapkivo Tapouctdfouv Sla@opEeTIKA KAIVIKA XAPAKTNPLIOTIKA (EVUPHMATA KAl EPYACTNPLOKESG TIAPAUETPOUE)

A 1a idla og SlaopeTikn ouxvoTnTa. Ot TIPOANTITIKEG EEETATCELG KAl N AVIXVELON CUYKEKPIMEVWY AUTOAVTICWHUATWYV
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katadelkviovtal xprolua epyaleia yia tn Sidyvwon KakonBelag oe aoBeveig mou maoxouv anod deppatopuooitida,

Xwpic va tiBevtal og mepIttd Kivduvo.

Né&eig eupeTnpiov: Aeppatopvooitida, HAkia, KakoriBeieg, Oykoloyia, Maxvoapkia, DUAo
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