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Paraneoplastic or treatment-associated dermatomyositis: a
diagnostic challenge
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myopathy and typical dermatological findings [1].

Abstract The incidence of DM is reported to be approximately
Dermatomyositis (DM) is a systemic autoimmune 1/100,000. Although most cases are idiopathic, 15-
disorder characterized by proximal myopathy and 30% of all cases of adult-onset DM represent a

dermatological findings. Approximately 15-30% of
DM cases emerge as a paraneoplastic syndrome
caused by a concomitant malignancy. Although
more rare, in cancer patients DM has also been
reported as a possible result of toxicity of some
antineoplastic agents, such as taxanes and Paclitaxel is an antimitotic drug widely used for the
monoclonal antibodies. Herein, we report a 35-year- treatment of various types of malignant diseases and
old woman with metastatic breast cancer who i f tlv used in first-line regimens in breast
presented with skin lesions after initiation of 15 Trequen .y . 'g
paclitaxel and anti-HER2 agents. Clinical, laboratory, cancer patients [3]_' This drug is well knOV\'/n. .for
and histological findings were consistent with the frequent neurological and cutaneous toxicities,
diagnosis of DM. although grade three or higher AEs are rare [4].
Trastuzumab and pertuzumab are humanized
monoclonal antibodies against human epidermal
Keywords: breast cancer, cutaneous toxicity, growth factor receptor 2 (HER2) used to treat HER2-
dermatomyositis, metastatic, paraneoplastic positive breast cancers. Trastuzumab is more
frequently linked to cardiotoxicity even as cutaneous
toxicities have already been reported [3]. Herein, we
Introduction report a 35-year-old woman with metastatic breast
Dermatomyositis (DM), a systemic inflammatory  cancer who presented with DM skin lesions after
autoimmune disorder, is characterized by proximal initiation of paclitaxel and anti-HER2 drugs.

paraneoplastic syndrome caused by a concurrent
malignancy [2]. Although rare, in cancer patients DM
has also been described as a possible adverse event
(AE) of certain classes of antineoplastic agents.
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Case Synopsis

A 35-year-old premenopausal woman presented
with a palpable nodule in her left breast on self-
examination. She had no personal or family history of
known diseases. Mammography and mammary

Figure 1. Dermatomyositis: characteristic erythematous flat-
topped papules over metacarpophalangeal and proximal
interphalangeal joints. These lesions emerged 6 weeks after the
beginning of cytotoxic treatment.

magnetic resonance imaging (MRI) showed a
9x7x4.5cm mass in the upper-outer quadrant of the
left breast and left axillary adenopathy (15mm of
major axis). A core needle biopsy was performed,
confirming the diagnosis of a grade two ductal
carcinoma no special type (NST), estrogen and
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progesterone receptors positive (HR+), HER2/Neu
positive (34), and a Ki67 of 30%. A computed
tomography scan of the chest, abdomen, and pelvis
showed enlarged left axillary lymph nodes with no
evidence of distant disease. Additional bone
scintigraphy revealed multiple bone metastasis in
the lumbar spine, rib cage, sacral wings, and iliac
bones. She was referred to our oncology outpatient
clinic for further evaluation and management.

The patient started first line chemotherapy (ChT)
with weekly paclitaxel (80 mg/m2) and pertuzumab
plus trastuzumab every three weeks with palliative
intent (adapted CLEOPATRA trial regimen [5]). An
acneiform rash involving the anterior cervical and
thoracic regions was reported one week after the
first cycle of ChT, which was initially interpreted as a
skin toxicity related to paclitaxel. She was treated
with topical betamethasone with only slight
improvement in the following weeks. Six weeks after
the beginning of ChT the patient presented to our
clinic with de novo cutaneous erythematous
eruptions on both hands (Figure 1), with

acroparesthesia, arthralgia, and pruritus of the dorsal
face of both hands. Other signs and symptoms were
absent, including rash or arthralgia in any other
topography, weakness of the upper and lower limbs,
dysphagia, respiratory complaints, or constitutional
symptoms. Due to the characteristic pattern of the
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Figure 2. Gottron papule. H&E histology from skin biopsy shows features of a lichenoid tissue reaction consisting of focal vacuolar change
in the basal layer, with numerous apoptotic keratinocytes, along with thickening of the basement membrane. Also, there is an irregular
epidermal acanthosis with hypergranulosis and mild compact orthokeratotic hyperkeratosis. In the papillary dermis, along the dermo-
epidermal junction and around superficial telangiectatic vessels, there is a sparse lymphohistiocytic inflammatory infiltrate, with neither
eosinophils, nor neutrophils. A) 40x; B) 100x.
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dermatologic lesions the hypothesis of DM was
considered.

The patient was initially medicated with oral
corticosteroids (prednisone, 20mg daily), topical
clobetasol propionate, and a urea-based cream for
the affected skin area. Blood tests were performed
showing increased levels of aldolase (19.9U/L; range
1.0-7.5U/L), lactate dehydrogenase (LDH 633U/L;
range 100-250U/L), aspartate aminotransferase (AST
65U/L; range 0-40U/L) and alanine aminotransferase
(ALT 182U/L; range 0-41U/L). Antinuclear antibodies
and anti-PL7 were strongly positive. The remaining
myositis-specific antibodies and myositis-associated
antibodies were negative. Other laboratory tests
were unremarkable. A skin biopsy was taken from
the left hand and the histopathological analysis was
consistent with Gottron papules (Figure 2). The
patient was referred to the dermatology and
rheumatology clinic of our center and the diagnosis
of DM was assigned. Accordingly, she started
treatment with hydroxychloroquine and maintained
systemic prednisone.

The patient completed a total of four cycles of
paclitaxel and pertuzumab plus trastuzumab and
later started a subsequent regimen of ChT free of
taxanes and HER2 blockade. Progressive
improvement of skin lesions and concomitant
arthralgia and pruritus was observed. Descending
levels of LDH, AST and ALT were observed in
subsequent blood tests. Since then, no relapse of DM
symptoms was reported and six months later the
patient remains free of symptoms without any
further intervention.

Case Discussion

This female patient without relevant past personal
history and recent diagnosis of metastatic breast
cancer developed features of DM after starting a
treatment regimen composed of an antimitotic
agent and two humanized monoclonal antibodies
against HER2.

The connection between autoinflammatory
connective tissue disorders and cancer is well
established. Dermatomyositis is an idiopathic

inflammatory myopathy characterized by skin rash
and myopathy of variable degrees [6]. Although
most cases are idiopathic, approximately 15 to 30%
of adult-onset DM represent with a paraneoplastic
syndrome caused by a concurrent malignancy, most
commonly lung, ovarian, and breast cancer [1,6,7].
The mechanisms behind this association are not fully
clear. A proposed hypothesis is that shared antigen
expression between regenerating myocytes and
cancer cells might trigger an inflammatory response,
which is the basis for the development of the
autoimmune disease [8]. In our patient, the DM
diagnosis was determined based on cutaneous
manifestations, histologically-confirmed Gottron
papules on skin biopsy, increased aldolase, AST and
LDH, and PL7 positivity.

Dermatomyositis features only emerged after the
breast cancer diagnosis and even worsened during
antineoplastic treatment. Paraneoplastic DM
typically show an improvement of symptoms upon
initiation of treatment for the underlying malignancy
and many authors report complete remission of DM
manifestations after cancer regression. However, it
has been widely reported that some cases of
paraneoplastic dermatomyositis do not show
symptomatic improvement after initiation of
antineoplastic treatment and still require long-term
immune suppression. Additionally, symptoms of
paraneoplastic DM can emerge both before and after
cancer diagnosis. It is true that our patient’s
symptoms improved after switching to a different
chemotherapeutic regimen, but this happened
contemporaneously with initiation of
hydroxychloroquine and prednisone. Subsequent
and progressive symptomatic improvement along
with the descending levels of LDH, AST, and ALT after
prednisone and hydroxychloroquine treatment, are
in line with what would be expected in a
paraneoplastic DM.

The possibility of a paraneoplastic DM should always
be considered, as the presence of a
pathophysiological link between DM and the cancer
is very probable. Anti-PL7 antibody positivity is
worthy of discussion. Transcriptional intermediary
factor one gamma (Anti-TIF1y anti-p155, anti-
p155/140), is the most commonly found antibody in
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paraneoplastic DM, with a rate of associated
malignancy ranging from 60-80% [6]. Additionally,
the presence of nuclear matrix protein 2 (Anti-NXP2)
is also considered an important cancer risk factor in
adult patients, since 30% of DM patients positive for
Anti-NXP2 develop cancer during their lifetime. By
contrast, anti synthetase autoantibodies (Anti-Jo1,
Anti-PL7, Anti-PL12, Anti-EJ, Anti-OJ, Anti-KS, Anti-
Ha, Anti-Zo), anti-Mi2, anti-SRP, and other myositis-
associated antibodies (such as anti-RNP, anti-PM-Scl,
anti-Ku) are not commonly associated with
malignancy. Anti- PL7 is typically associated with
increased risk for interstitial lung disease and anti-
synthetase syndrome (ASS) rather than cancer,
although rare cases of cancer-associated ASS have
been published in the literature [9].

On the other hand, our patient’s symptoms only
developed after the start of paclitaxel, pertuzumab,
and trastuzumab and significantly improved after
discontinuation of these chemotherapy and anti-
HER2 drugs together with initiation of
corticosteroids and hydroxychloroquine.
Interestingly, no symptom relapse was reported after
initiation of a different chemotherapy regimen
without taxanes and anti-HER2 drugs. Progressive
clinical and laboratory improvements after
discontinuation of taxane and anti-HER2 agents and
treatment with prednisone and hydroxychloroquine
are also in line with what would be expected in a
drug-induced DM.

Paclitaxel is an antineoplastic drug that belongs to
the taxane class of cytotoxic agents. It acts by
promoting stabilization of microtubules, thus
disrupting mitosis, and finally leading to cell death
[10]. Dermatological AEs are frequently reported and
most treated patients experience mild to moderate
self-limiting symptoms. Severe AEs are mainly
induced by a toxic and non-immunoallergic
mechanism, sometimes requiring dose reduction or
suspension of chemotherapy. Although more rare,
both paclitaxel and docetaxel can induce skin lesions
similar to several autoimmune diseases such as drug-
induced lupus erythematosus, scleroderma-like skin
lesions, and Raynaud phenomenon [10]. A few cases
of taxane-induced DM are reported in the literature,
all of them after docetaxel treatment [11]. One report

suggests worsening of DM cutaneous lesions upon
initiation of paclitaxel treatment in a patient with
metastatic breast cancer and paraneoplastic DM [2].

The underlying mechanisms of taxane-induced
autoimmune skin reactions are still poorly
understood. Both paclitaxel and docetaxel may
promote the release of nucleosomes, leading to a
secondary local autoimmune reaction [10]. Also, it is
speculated that multiple inflammatory cytokines
such as tumor necrosis factor (TNF), that may be
either produced by cancer tissue itself or released by
taxane inflamed tissues, may play an important role
in the onset of DM cutaneous lesions [11].

Trastuzumab and pertuzumab are humanized
monoclonal antibodies against HER2, widely used as
standard treatment for HER2-positive breast cancer
patients [3]. One mechanisms of action of
trastuzumab is through CD16-mediated antibody-
dependent cellular cytotoxicity (ADCQ).
Trastuzumab stimulates CD16 on natural killer cells
enhancing their cytotoxic response, thus stimulating
the immune system against cancer cells [12].
Dermatomyositis is a rare AE of trastuzumab therapy
that is scarcely reported in the literature. Two
published case reports describe an association
between trastuzumab treatment and DM, both in
patients with breast cancer. Both describe patients
that have developed symptoms compatible with DM
after trastuzumab exposure and their resolution after
its discontinuation [12,13].

In our patient, the possible drug-induced DM was
more likely either triggered by a nucleosome-
mediated auto-immune reaction induced by
paclitaxel or by an ADCC mechanism induced by
trastuzumab. It is difficult to ascertain which
mechanism was dominant since symptoms resolved
after both paclitaxel and trastuzumab
discontinuation, together with the start of treatment
with systemic prednisone and hydroxychloroquine.

It is not possible to know for certain the etiology of
our patient’s DM due to the presence of confounding
findings. The chance of a multifactorial context, with
a relative contribution of a paraneoplastic
mechanism coupled with a contribution of a drug-
induced mechanism also seems plausible.
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Conclusion

We report a metastatic breast cancer patient with
DM diagnosed after initiation of paclitaxel,
pertuzumab, and trastuzumab treatment. Although
dermatologic alterations are common AEs of
taxanes, severe autoimmune drug-induced skin
toxicities are rare. Anti-HER2 skin toxicities are
seldom reported and DM as a side effect has been
very scarcely mentioned in the literature. The
underlying mechanisms of these associations are still
poorly understood. Nonetheless, the initial
presentation and course of the DM lesions in our
patient may be explained by a paraneoplastic and/or
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