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Abstract

Background. Dermatomyositis (DM) is a rare disease that belongs to the idiopathic inflammatory myopathies, and is characterized by
inflammation and weakness of proximal skeletal muscles, accompanied by skin rash.

Furthermore, DM can manifest clinically as a paraneoplastic syndrome in patients with breast cancer. Managing the progression of DM is
typically achievable with elevated doses of glucocorticoids in the majority of cases. Nonetheless, when faced with a severe manifestation of
the paraneoplastic syndrome, initiation of cancer treatment is imperative.

Methods. We report a clinical case of 34-year-old female, presenting heliotrope rash and Gottron’s papules. In addition, there was a
development of severe proximal muscle weakness with severe dysphagia and dysphonia. The clinical features and laboratory results led to
the diagnosis of DM. Concomitantly, the patient was diagnosed with a stage IV M1 HEP, HER2 positive breast neoplasm.

Results. At first, high dose of glucocorticosteroids was administered as pulse therapy due to the severe symptoms of the paraneoplastic
syndrome. Then anti-HER molecular targeted-therapy and chemotherapy were applied, as well as oral glucocorticoids for DM control. The
patient showed significant improvement following three months of treatment, both in clinical and biological aspects.

Conclusion. This case report underscores the importance of recognizing dermatomyositis in adults as a paraneoplastic syndrome

associated with underlying malignancies.
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=& Introduction

Dermatomyositis (DM) and polymyositis are
categorized within a heterogeneous group known as
idiopathic inflammatory myopathies (IIMs), which are
disorders affecting connective tissue. DM is a rare
condition, primarily identified as an IMM driven by
complement activation, characterized by specific skin
rashes and muscle weakness in the in the proximal
muscles [1].

Reports indicate that DM occurs at a rate of 0.5 to
0.89 cases per 100 000 individuals annually, with a
higher prevalence in middle-aged women, who are
affected twice as often as men in the same age group [2].
While often considered idiopathic, there has been a
considerable amount of medical literature dating back to
1916 that associates myopathies with various
malignancies [3].

Further studies have elucidated the increased risk of
malignancies in patients with DM, as evidenced through
comprehensive  retrospective case reviews and
population-wide studies. A correlation between DM and
malignancy was found in approximately 24% of the cases
[4]. A wide variety of cancers have been linked to DM,
with the specific types observed differing significantly
according to the patient's ethnicity.

Consequently, the spectrum of cancers linked to DM
reflects those commonly found in the general population,
including ovarian, lung, gastrointestinal, breast, and non-
Hodgkin lymphomas as some of the most frequently
associated cancers [5,6]. Paraneoplastic DM can manifest
prior to, concurrently with, or after the identification of a
neoplastic condition [7].

The pathogenesis of paraneoplastic DM is
characterized by complex immune reactions, in which the
immune system's defense against a tumor cross-reacts
with skin and muscle cells. This overlap in immune
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response leads to the and clinical
manifestations seen in DM.

The aim of this case presentation is to highlight that,
widespread conditions, such as breast cancer, can present
through atypical signs like DM as a paraneoplastic
syndrome. Therefore, it's essential for healthcare
professionals to consider the possibility of an underlying

neoplasia when diagnosing DM in adult patients.

Ssymptoms

& Case report

A 35-year-old female patient was referred to the
emergency department of the Craiova County Clinical
Hospital with symmetrical polyarthralgia in the small
joints of the hands, elbows and knees, myalgia of
increased intensity, accompanied by significant muscle
weakness in the scapular and pelvic girdles with
impossibility of movement. The patient has a history of
hormonal treatments with oral contraceptives and four
natural births with physiological lactation. The hereditary
history is not significant.

The patient was admitted to the Internal Medicine
department. The initial assessment revealed also
involvement of the flexor muscles of the neck with
impossibility of lifting the head from the pillow,
intermittent dysphagia for solids and liquids, as well as
the presence of dysphonia. In addition, about a month
ago, the patient reports the appearance of a heliotrope
rash, accompanied by bilateral marked palpebral edema,
and an erythematous rash located on the face (Figure 1),
upper anterior chest region, neck, shoulders, upper and
lower limbs. On the extensor aspect of the
metacarpophalangeal and interphalangeal joints there
were erythematous papules with a discrete psoriatic
appearance, suggestive of Gottron's papules, and
telangiectasias at the periungual level (Figure 2).

Figure 1 — Heliotrope rash, marked by violet
discoloration on the eyelids, accompanied by
bilateral pronounced palpebral edema.

Figure 2 — Gottron's papules, distinctive
erythematous papules overlying the
interphalangeal joints, along with periungual
telangiectasias.

During the clinical breast examination, an area of
nodularity was detected in the upper outer quadrant of the
left breast, suggestive for of invasive malignancy.
Additionally, a solitary large, movable pathological
lymph node was found in the left axilla.

To evaluate the breast lesion, the patient underwent
both mammary ultrasound and mammography. The tests
revealed a solid, hypoechoic, vascularized lesion with
irregularly lobulated contours and some
microcalcifications, measuring at least 40 mm, located in
the left external mammary quadrants. Additionally,
suspected lymphadenopathies were observed in the
ipsilateral axillary region, with the largest measuring 14
mm. Once the breast tumor incisional biopsy was
performed, the patient was diagnosed with infiltrating
ductal carcinoma, grade 4, HER2-positive and Ki67 22%.
Also, the computed tomography revealed the presence of
liver metastases.

The patient was subsequently transferred to the
Rheumatology Clinic with degradation of the general
condition due to the exacerbation of the symptoms
present on admission: fever, weight loss marked by total
dysphagia, dysphonia, functional impotence of the lower
and upper limbs, as well as an increase in the intensity of
myalgia.

We performed a periungual capillaroscopy which
revealed changes suggestive for DM, precisely marked
architectural disorganization, loss of capillary loops,
frequent dilated capillaries and microhemorrhages,
megacapillaries, and arborescent capillaries (Figure 3).
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Figure 3 — Capillaroscopy image illustrating
architectural disorganization, loss of capillary

loops, presence of megacapillaries,
microhemorrhages, and arborescent capillaries,
suggestive of microvascular abnormalities in the
context of DM.

The laboratory tests showed creatine kinase (CK) of
8048 U/L, aspartate aminotransferase of 367 U/L, alanine
aminotransferase of 241 U/L and lactate dehydrogenase
of 1292 U/L. Electromyography (EMG) revealed
myopathic abnormalities in the proximal muscles of the
upper limbs, characterized by the presence of fibrillation
potentials and positive sharp waves. Moreover, presence
of anti-nuclear antibodies (1:160, speckled), anti TIF1
and anti-Ro52 (SS-A)-antibodies were detected.

Following clinical manifestations (proximal muscle
weakness in the scapular and pelvic girdles, involvement
of neck flexor muscles, dysphagia and dysphonia),
paraclinical examinations (increased levels of muscle and
liver enzymes with predominance of aspartate
aminotransferase), myopathic changes on EMG, and skin
manifestations (heliotropic rash, periorbital oedema,
shawl sign, V-shaped erythema and Gottron's papules),
the patient met Bohan and Peter's diagnostic criteria for
DM. Thus, suspicion of parancoplastic DM, associated
with a stage IV M1 HEP, HER2 positive breast neoplasm
was formulated.

It is widely recognized that CK can be harmful to the
kidneys. Therefore, in order to prevent acute kidney
damage, the patient was administered a large volume of
intravenous 0.9% saline solution to achieve a urine
output of 300 ml/h or higher. Additionally, a 5% dextrose
solution with sodium bicarbonate was provided to
mitigate urine acidosis. A high dose of corticosteroids
was administered as pulse therapy, consisting of
methylprednisolone at a dosage of 1 g per day for three
consecutive days. After the first dose of pulse therapy,
the patient related a modest improvement in muscle
symptoms, and we registered favorable response of
inflammatory markers and muscle enzymes.

Taking into account the paraneoplastic etiology of the
DM, the patient was referred to the medical oncology
team. After hydroelectrolytic equilibration and the
assembly of a percutaneous endoscopic gastrostomy tube
to maintain nutrition, specific treatment for oncological
pathology was initiated with double anti-HER2 blockade
(trastuzumab+tpertuzumab) and chemotherapy with
docetaxel for 21 days. Also, a dosage of 25 mg/day of
prednisone was maintained for the DM control.

The patient tolerates with difficulty the first cytostatic
dose and develops febrile neutropenia and bilateral
basilar pneumonia remitted under wide spectrum
antibiotic treatment. She is subsequently discharged and
presents for cycle two of oncology-specific treatment
with normal muscle enzyme and inflammatory marker
values and significant improvement in clinical
manifestations, resuming oral alimentation and partial
mobilization concomitant with complete remission of
eyelid edema and rash.

= Discussion

DM, categorized as an IIM subtype, is characterized
by a progressive development of skin abnormalities,
muscle weakness, and specific features observed in
muscle biopsies. While its primary impact is on the
muscles and skin, it can also involve the heart, lungs and
joints [9]. Hallmark characteristics of DM include the
presence of Gottron's papules and a purplish-red rash
encircling the eyes, referred to as a heliotrope rash.
Additional skin manifestations might include holster
sign, poikiloderma, calcinosis cutis, skin changes
resembling psoriasis, and erythroderma [10,11]. The
etiology of DM is thought to result from a blend of
genetic predisposition, environmental influences, and
dysregulation in immune system function.

The diagnosis of DM is established using Bohan and
Peter's 1975 criteria, encompassing clinical symptoms,
EMG results, elevated levels of muscle enzymes, and
findings from muscle biopsies [12]. The differentiation
between idiopathic DM and DM related to neoplasia
primarily lies in the potential for resolution or
improvement by treating the underlying malignancy.

Paraneoplastic DM is a subtype of DM occurring as
part of a paraneoplastic syndrome, highlighting its
association with an underlying cancer. Approximately
15% to 30% of DM cases are linked to cancer-associated
myositis [13]. When DM is identified in individuals aged
45 or older, it warrants a comprehensive oncological
evaluation [14]. DM frequently associates with
malignancies such as lung, ovarian, stomach, pancreatic,
colorectal cancers, and non-Hodgkin lymphoma. Among
females, there is a 20% correlation with breast cancer.
[15]. The most prevalent histological type observed is
ductal carcinoma, with no statistical patterns found
regarding hormone receptor status and HER2 positivity
[16]. Symptoms may manifest prior to, simultaneously
with, or following the diagnosis of breast cancer, and
their recurrence could indicate a relapse [16].

Although the exact etiology of cancer-associated
myositis remains unclear, there are many proposed
theories to explain the above condition. Some of them
include: the paraneoplastic nature of DM through tumor-
produced mediators, shared environmental factors which
induced autoimmune reactions or malignant
transformation triggered by agents for DM management
[17].

The pathogenesis of DM is not fully understood and
several mechanisms have been suggested. Immune
complexes accumulate at the skin-muscle junction,
accompanied by an increase in CD4 T cells and B
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lymphocytes, mainly in the perivascular regions.
Features like capillary loss, blood clot formation, and
damage to blood vessel walls are key indicators of DM.
A theory linking DM to cancer suggests that tumor cells
might emit proteins that trigger an immune response,
leading to the accumulation of auto-antibodies in the
muscles and skin where similar antigens are found [18].

Studies have shown that specific autoantibodies
linked to myositis correlate with distinct clinical signs.
High levels of anti-TIF-1y and anti-NXP2, often seen in
about 80% of paraneoplastic cases, are usually associated
with severe skin manifestations and difficulty
swallowing. Furthermore, a recent meta-analysis
indicated that individuals with elevated anti-TIF-1y
levels are significantly more likely to develop
malignancy, with a 27 times higher odds ratio [19,20].
Moreover, TIF-1 family proteins, such as TIF-1y and
TIF-10, play roles in pathways related to tissue
differentiation, cell proliferation, apoptosis or innate
immunity [21].

Breast cancer, affecting countless women globally, is
a heterogeneous and intricate disease. Notably, the
human epidermal growth factor receptor 2 (HER2)-
positive subtype is recognized for its aggressive nature.
The HER2 is crucial in breast cancer prognosis, serving
as both a negative indicator and a therapeutic target,
remarkably for trastuzumab and other anti-HER2 agents.
To determine HER2 status, diagnostic pathology
commonly employs immunohistochemistry (IHC) for
measuring HER2 protein levels and in situ hybridization
(ISH) for analyzing HER2 gene status.

The HER2 is a member of the Human Epidermal
Receptor family, functioning as an orphan tyrosine
kinase receptor without a specific ligand. It readily pairs
with the family's other receptors, initiating signaling
pathways that enhance cell growth, movement, and
survival upon dimerization. Around 15% of breast
cancers show HER2 overexpression due to amplification,
which, while linked to poor outcomes, also allows for
targeted therapy with trastuzumab, a monoclonal
antibody that disrupts HER2's signaling by targeting its
external domain [22].

Furthermore, for patients with HER2-positive
disease, there's evidence indicating that trastuzumab may
also play a role in inhibiting the paraneoplastic process
[23]. This hypothesis is supported by the presented case,
suggesting that neoadjuvant chemotherapy is not only
effective for remitting symptoms in cases of HER2
positivity, but also in cases of paraneoplastic
dermatomyositis.

The primary approach to treating DM typically
involves corticosteroids and immunosuppressant agents,
with immunoglobulins used as a secondary option.
Additionally, addressing the neoplasia in these patients
often results in improvement of the myositis [24].
Remission in DM has been linked to surgical removal
aimed at treating the condition and immunosuppressive
therapy, although outcomes vary. It has additionally been
noted that myopathy can recur with the recurrence of
malignancy, further reinforcing the idea of a
paraneoplastic origin for malignancy-associated DM
[16,25]. This implies that the clinical monitoring of

patients previously diagnosed with malignancy-
associated DM should involve vigilance for signs of
recurrent malignancy, along with symptoms and
indications of recurring myopathy.

= Conclusion

To summarize, despite DM being a rare autoimmune
condition typically emerging as an idiopathic disease,
identifying DM in an adult should lead to an evaluation
for potential underlying malignancy. It is also important
to note that DM associated with an underlying cancer can
appear either simultaneously with or at a different time
from the cancer diagnosis, often with an average interval
of 2 years.

Therefore, DM can also present as a clinical sign of a
paraneoplastic syndrome in individuals with breast
cancer. It remains an uncommon diagnosis, with limited
evidence available to guide treatment strategies to date.
Controlling the progression of DM is achievable through
the use of high doses of glucocorticoids along with
immunosuppressive agents, while addressing the cancer
through prompt surgical intervention is recommended.
The resolution of the paraneoplastic syndrome often
follows the removal of the cancer. Additionally,
employing neoadjuvant chemotherapy, particularly when
warranted and in association with paraneoplastic
dermatomyositis, can prove beneficial. However,
additional data are needed to determine the optimal
management strategies for these patients in order to
achieve significantly prolonged survival.
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