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Abstract

Trastuzumab, as a recombinant IgG1 kappa, is a humanized monoclonal antibody against hu-
man epidermal growth factor receptor 2. Accordingly, it is widely used in breast cancers at
early and advanced stages. Dermatomyositis is a rare adverse event of trastuzumab therapy,
which is not well documented yet. In this study, a patient was treated for invasive ductal car-
cinoma with some symptoms of rash and generalized fatigue. These symptoms started after
the fifth cycle of trastuzumab, which were gradually deteriorating. This patient’s medical and
family histories were unremarkable. The progression of the disease was ruled out as a possible
cause of dermatomyositis, and the laboratory evaluation revealed a moderate increase in serum
muscle protein (CPK). So, trastuzumab treatment was discontinued, and by passing 1 month from
the start of prednisolone and hydroxychloroquine, the patient had no symptoms.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

In patients with breast cancer (BC), adjuvant therapy with both trastuzumab and chemo-
therapy has been shown to increase both survival and response rates compared to trastu-
zumab alone [1, 2] Notably, trastuzumab is a recombinant IgG1l kappa and a humanized
monoclonal antibody against human epidermal growth factor receptor 2 (HER2) [3]. Corre-
spondingly, HER2 is usually overexpressed in 20-25% of cases with BC worldwide [4]. Trastu-
zumab binds to this receptor’s extracellular domain and then prevents HER2 homodimerization
by blocking HER2-mediated signaling. Also, this is believed to promote antibody-dependent
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Fig. 1. Reddish-purple rash on the upper eyelids
(heliotrope rash).

cellular cytotoxicity, resulting in HER2-expressing cells’ death [5]. It is widely used in cases
at early and advanced stages of BC [6, 7]. Trastuzumab is linked to cardiotoxicity, which is
usually manifested as the reduced left ventricular ejection fraction. The precise pathogenesis
of this case is unclear yet, but it may include the reduced clearance of reactive oxygen species
in cardiac myocytes [8]. Herein, we presented a case of a patient treated with trastuzumab,
who manifested the clinical symptoms and laboratory findings of dermatomyositis (DM) with
a prominent cutaneous feature.

Case Report

A 35-year-old pregnant woman at 36 weeks of gestation with a 23 x 11-mm mass and
multiple lymph nodes in the left axillary up to 23 x 10-mm involvement in ultrasonography
was included in this study. After performing core needle biopsy, she had been diagnosed with
invasive ductal carcinoma grade Il in the upper outer quadrant of her left breast. Accordingly,
this tumor was characterized as negative by immunohistochemistry for estrogen and proges-
terone receptors, but it resulted as positive for HER2 and Ki67 positive in >25% of tumor
cells. The patient at 38 weeks of gestation delivered, and then the assessment for metastasis
was done. Fortunately, no metastases were found, and her cancer stage was found to be II.

The patient included in this study received neoadjuvant chemotherapy with both adria-
mycin and cyclophosphamide 4 courses. Following the breast ultrasound, clear reductions
were observed in the size of the mass and axilla lymph nodes. Thereafter, the patient received
paclitaxel and AryoTrust (TH) for a 12-week duration, and then AryoTrust was continued
once per 3 weeks. Of note, the generic name of the trastuzumab biosimilar used for the patient
was AryoTrust. Afterward, left breast quadrectomy was done, showing no tumor residue, and
left axillary sentinel lymph node excisional biopsy also resulted as negative (which is a very
good response to neoadjuvant chemotherapy). After performing breast-conserving surgery,
radiation therapy to the whole breast and regional lymphatics were considered. This tech-
nique contains tangential fields that is performed using the 3-dimensional conformal radi-
ation therapy. The dose provided to the whole breast was between 45 and 50 Gy over 5-6
weeks (1.8-2 Gy tumor dose daily, 5 weekly fractions), with an additional boost dose or 10-16
GY in 2 Gy fractions to the tumor bed with the patient treated with 6-MV photons.

The overall treatment was well tolerated by the patient. After performing 5 cycles of
AryoTrust (6 mg/kg every 3 weeks), she complained of swollen eyes and urticarial lesions.
By conducting the physical examination, periorbital swelling and erythema (heliotrope rash)
wererevealed (Fig. 1). An erythematous rash on the arms (Fig. 2) and chest was also observed.
Also, muscle strength of the lower limbs decreased (4/5), while it was normal in all upper
limbs. The laboratory examination revealed moderately elevated serum muscle enzymes
(a creatine phosphokinase value: 492 IU/L with a normal laboratory range of 38-176
IU/L;lactatedehydrogenase value: 510 IU/L with a normal laboratory range of 140-280 IU/L),
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Fig. 2. An erythematous rash on the left
arm.

but fluorescent antinuclear antibody, anti-double-stranded DNA, and antibodies to histidyl
tRNA synthetase were negative. Skin lesion biopsy diagnosed papillary edema, epidermal
spongiosis with few eosinophilic infiltrations, and a mild interstitial mucin deposition. Since
the interval between radiotherapy and the onset of the symptoms was about 6 months and a
recent screening for disease recurrence resulted as negative, the observed DM symptoms
were attributed to trastuzumab. For this reason, the practitioner discontinued the use of
trastuzumab. With Rheumatologic consult, prednisolone and hydroxychloroquine were
started. Subsequently, the patient’s symptoms improved, and 1 month later, she was free of
any related symptom, and CPK was found in the normal range. In the first week, AryoTrust
was started with 4 mg/kg, which was then followed by 2 mg/kg weekly for 3 weeks. Afterward,
the dose of AryoTrust was increased to 6 mg/kg every 3 weeks. Fortunately, the patient had
no complications.

Discussion

This was the first report of biosimilar trastuzumab-induced DM. Correspondingly, the
other case reports were related to a brand form of trastuzumab (Herceptin). Trastuzumab
was shown to have a significant effect on the treatment of HER2 overexpressing (HER2-
positive) BC [9, 10]. Notably, cutaneous adverse reactions to trastuzumab are rare. In a study
by Seidler et al. [10] who analyzed drug-induced DM cases, the results showed that 44% of
subjects had an underlying malignancy, which usually occurs within the first 5 years after
diagnosis. Also, the onset of drug-induced DM symptoms on average starts within 24 months
of treatment. The study also showed that several people who developed drug-induced DM
had no improvement with drug discontinuation, and they needed a special treatment for DM
[10]. Skin adverse reactions in those patients receiving trastuzumab have been reviewed in
various articles, as follows:

1. Radiation therapy-associated acute skin toxicity (dermatitis) as well as late skin
reactions (telangiectasia, local pain, and fibrosis) [11, 12].

2. Flagellate erythema [13].

3. Infusion reaction (this occurs in 30-40% of patients, usually presented with chills or
fever, with the first infusion, which occur only in 3-5% of patients with subsequent
infusions. Severe infusion reactions are uncommon [about 0.3%], which may include
rash) [14-17].

4. Nail toxicity (including softening, thinning or loss, paronychia, and discoloration [18]).

Photosensitivity [19, 20].

6. Skin toxicity, including eruptions on the face and body, skin detachment or thinning on

hands and feet itching, and skin drying [18].

Tufted hair folliculitis [21].

8. Dermatomyositis [22].
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In the current study, because the patient’s symptoms have started by passing 6 months
from the radiotherapy and the possibility of recurrence was ruled out, the symptoms were
attributed to AryoTrust. According to the consultation with a Rheumatologist, the treatment
with both prednisolone and hydroxychloroquine was started. In this regard, the dose was
gradually increased, and no similar symptoms were seen.

Conclusion

DM can be considered as a complication of biosimilar trastuzumab. The best approach is
to discontinue the drug. If the symptoms of DM continue, medication can be started, and after
the symptom improvement with a careful follow-up, the drug can be re-started, and the
patient can be followed up with a gradual increase of biosimilar trastuzumab.
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