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Rare disease

Pembrolizumab is a humanized monoclonal antibody against programmed cell death-1 protein. Pembrolizumab
sometimes causes immune-related adverse events (irAEs). Dermatomyositis is a rare irAE of immune check-
point inhibitors. The presentation is usually acute, and symptoms include edema with erythema of the eyelids,
erythema of the forehead, and muscle weakness in both thighs.

Here we report a case of pembrolizumab-induced dermatomyositis in a 71-year-old Japanese woman with can-
cer of unknown primary origin, who experienced a high fever and had difficulty walking after her sixth course
of pembrolizumab. General physical examination revealed edema with a heliotrope rash, V-neck signs, and non-
specific erythema of the forehead. Laboratory evaluation revealed that myogenic enzymes were within normal
ranges. Autoantibody tests revealed that antinuclear antibodies were negative, and autoantibodies related to
myositis and anti-acetylcholine receptor antibodies were also negative. A magnetic resonance imaging scan of
the thighs revealed signal abnormalities in the left lateral and distal vastus medialis muscle. The patient was
treated with corticosteroids, subsequently followed by intravenous immunoglobulin therapy, which led to an
improvement of the symptoms.

Pembrolizumab-induced dermatomyositis is rare. Corticosteroids have been administered in many cases, and
this case also suggests the efficacy of intravenous immunoglobulin therapy in treating immune checkpoint
inhibitor-related dermatomyositis. This case highlights practical management of pembrolizumab-induced
dermatomyositis.

Dermatomyositis ¢ Drug-Related Side Effects and Adverse Reactions ¢ Inmunoglobulins, Intravenous e
Programmed Cell Death 1 Receptor
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Background

Pembrolizumab is a humanized monoclonal antibody against
programmed cell death-1 (PD-1) protein and is an immune
checkpoint inhibitor (ICl) first approved by the Food and Drug
Administration in 2014. ICls, including pembrolizumab, some-
times cause immune-related adverse events (irAEs) [1]. These
irAEs differ greatly from adverse events caused by convention-
al cytotoxic anticancer agents and molecular-targeted drugs in
that irAEs involve various organs, including the skin, the diges-
tive system, lungs, thyroid gland, and pituitary gland [1]. irAEs
are thought to result from excessive autoimmune reactions by
activated T cells. The frequency of irAEs is relatively low, and if
they are mild, treatment with ICls can be continued with care-
ful management. However, in moderate to severe cases, dis-
continuation of ICls and treatment with corticosteroids is re-
quired. Dermatomyositis can occur as an irAE, but only a few
cases have been reported. Here, we report a case of dermato-
myositis induced by pembrolizumab treatment.

Case Report

A 71-year-old woman was referred to Hamanomachi Hospital
because of high fever and difficulty walking after her sixth
course of pembrolizumab. Her medical history included an ap-
pendectomy at age 20, kidney biopsy at age 60 for chronic glo-
merulonephritis, and ovarian cyst surgery at age 65.

She was diagnosed with a cancer of unknown primary origin
16 months earlier by a biopsy of the cervical lymph nodes.
Immunostaining of the biopsy revealed CK7(+), CK19(+),
TTF-1(+), p40(-), SPA(+), 34BE12(+), and Napsin A(+), suggest-
ing lung adenocarcinoma. PD-L1 had a tumor proportion score
of 25-49%. However, imaging studies did not show any lung
lesions, so we initially diagnosed a cancer of unknown prima-
ry origin in the patient. She was then treated with 8 cours-
es of carboplatin and paclitaxel. She had progressive disease
with enlarged lymph nodes in the left-neck, supraclavicular,
mediastinum, and left axillary lymph nodes. Since the initial
pathological immunostaining suggested primary lung adeno-
carcinoma as the origin, pembrolizumab was selected as the
second line of treatment. The first course was administered 5
months before presentation. She developed pembrolizumab-
induced colitis (grade 2) after the second course, which im-
proved with prednisolone (PSL) administration, and the dose
of PSL was tapered to 15 mg/d. After the fourth course, a con-
trast-enhanced computed tomography (CT) scan showed shrink-
age of the lymph node metastasis. We then decided to con-
tinue with pembrolizumab treatment and performed the sixth
course. Three days after administration of the sixth course of
pembrolizumab, she developed a high fever and difficulty walk-
ing and was admitted to Hamanomachi Hospital.
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The patient had a temperature of 39.2°C, blood pressure of
94/66 mmHg, pulse of 92 beats/min, and Sp0O? of 92% (room
air). The low Sp0? level on admission could have been due
to hyperthermia; the patient showed no hypoxia during the
admission. General physical examination revealed edema
with erythema of the eyelids, indicating a heliotrope rash
(Figure 1A), erythema of the chest (V-neck signs), and non-
specific erythema of the forehead. Edema was present in all 4
limbs (Figure 1B). There was muscle weakness in both thighs,
but no diurnal variation was noted. There was no swelling or
tenderness of the joints.

Laboratory evaluation revealed that C-reactive protein was
elevated (9.3 mg/dL). Myogenic enzymes were within normal
ranges, and there were no other abnormal findings. Two sets
of blood cultures were negative. Urinalysis showed no abnor-
malities, and a polymerase chain reaction test for SARS-CoV-2
was negative. Autoantibody tests revealed that antinuclear an-
tibodies were negative, and autoantibodies related to myositis
were also negative (anti-aminoacyl tRNA synthetase, anticar-
diolipin, and anti-transcriptional intermediary factor 1-y anti-
bodies). There have been reports of myasthenia gravis asso-
ciated with ICls [2], but anti-acetylcholine receptor antibodies
were negative. The patient’s electrocardiogram was normal in
sinus rhythm, and cardiac/abdominal echography showed no
significant abnormal findings. A chest CT showed no complica-
tions of interstitial pneumonia or thymoma. A magnetic reso-
nance imaging (MRI) scan of the thighs showed signal abnor-
malities in the left lateral and distal vastus medialis muscle
(Figure 1C). An MRI scan of the head and spine showed no ev-
idence of metastatic tumors or other abnormalities.

Because there were no obvious signs of infection and be-
cause symptoms started immediately after pembrolizumab
administration, irAE was the most likely cause. The diagno-
sis of pembrolizumab-induced dermatomyositis (grade 3) was
made based on the presence of a heliotrope rash, as well as
weakness of the quadriceps muscles and abnormal signals in
the left lateral and distal vastus medialis muscle in MRI of the
thighs. Muscle biopsies and electromyography were not per-
formed due to their invasiveness. The possibility of infection
was considered as low. Kinetics of the blood C-reactive pro-
tein level seemed to reflect the disease status with a delay of
about half a day, which is often observed in many other clin-
ical settings, such as infectious diseases.

Methylprednisolone (mPSL; 125 mg/d) was started after ad-
mission and continued for 3 days. Levofloxacin was tempo-
rarily administered after blood culture collection, considering
the possibility of sepsis.

After the mPSL dosage was reduced to 40 mg/d, but the pa-
tient’s fever flared to 38°C or more, and inflammatory findings
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Figure 1. Clinical features of the patient. (A) Edema with erythema of the eyelids indicating heliotrope rash and (B) edema of the right
palm. (C) A magnetic resonance imaging scan of both thighs showed signal abnormalities in the left lateral and distal vastus

medialis muscles.

worsened (Figure 2). It was difficult to increase the dose of
corticosteroids in this case because of severe steroid-induced
cataracts, as well as oral candidiasis. We considered admin-
istering immunosuppressive agents; however, because of re-
nal dysfunction and the risk of opportunistic infections due to
immunosuppression, we proceeded with intravenous immu-
noglobulin (IVIg) therapy instead of immunosuppressants [3].
If that did not work, we planned to use a combination of im-
munosuppressive agents. High-dose IVIg was then adminis-
tered for 5 days. Afterward, the weakness of the quadriceps
improved, and the patient was able to walk on her own. The
inflammatory response also became negative. PSL was gradu-
ally reduced to 30 mg/d with no relapse of symptoms. Finally,
the patient was considered to be in remission and was dis-
charged. After discharge from the hospital, PSL was further
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tapered to 5 mg every 2 weeks. Her dermatomyositis symp-
toms have not flared up, and remission has continued. No ap-
parent progression of cancer was observed over 6 months af-
ter pembrolizumab discontinuation.

Discussion

Tumor cells express PD-L1 and PD-L2, which are ligands for
PD-1, and the presence of PD-L1 or PD-L2 on tumor cells in-
hibits tumor elimination by T cells and natural killer cells [4].
Pembrolizumab is a humanized 1gG4 monoclonal antibody that
shows affinity for PD-1. It binds to the PD-1 expressed on ac-
tivated T cells and prevents it from binding to PD-L1, allow-
ing T-cell activation to eliminate cancer cells. Because of this
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Figure 2. The clinical course of the case. CK — creatine kinase; CRP — C-reactive protein; IVlg — intravenous immunoglobulin;
LVFX — levofloxacin; mPSL — methylprednisolone; PSL — prednisolone.

immune system-related mechanism of action, it may some-
times cause irAEs.

Nivolumab, which preceded pembrolizumab on the market,
caused myositis in 0.04% of cases (4/9869) [5]. In addition,
nivolumab-induced myositis was associated with no pres-
ence of autoantibodies [5]. In clinical trials (KEYNOTE-024 and
KEYNOTE-010) for pembrolizumab, on the other hand, myo-
sitis occurred in 0.3-0.6% of cases [6,7], and there were sev-
eral reports of dermatomyositis [8-10], specifically 2 cases of
autoantibody-negative dermatomyositis and 1 case of anti-
TIF1-y antibody-positive dermatomyositis [11]. This case is,
thus, valuable, because dermatomyositis was induced by pem-
brolizumab treatment.

Restarting ICls for patients after they develop irAEs can cause
recurrence of the irAEs or presentation of new irAEs. Among
patients with non-small-cell lung cancers who were treated
with PD-L1 inhibitors, 26% developed recurrent irAEs and an-
other 26% developed new irAEs, when re-treated with PD-L1
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inhibitors [12]. In addition, treatment with PD-1 inhibitors in
cancer patients with pre-existing autoimmune diseases re-
portedly exacerbated the autoimmune diseases in 38% of pa-
tients [13]. Given these findings, the fact that this patient had
first developed pembrolizumab-induced colitis may have in-
creased the risk of developing dermatomyositis as a second irAE.

A weakness of this case is that we did not perform a muscle
biopsy or electromyography due to the invasiveness of these
tests. The skin manifestations of heliotrope rash, weakness in
both thighs, MRI findings, and an elevated inflammatory re-
sponse on blood tests suggest that this patient would have
yielded findings consistent with dermatomyositis. However,
skin biopsy might have provided stronger evidence of derma-
tomyositis with minimal invasiveness.

Corticosteroids are often administered to treat ICl-associated
dermatomyositis, but there is no established treatment or re-
course for steroid-refractory patients. However, in a review
by Solimando et al [3], IVIg proved beneficial in treatment of
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steroid-refractory ICl-related dermatomyositis. The patient had
grade 3-4 dermatomyositis that was resistant to treatment with
125 mg/d of mPSL, followed by 40 mg/d of PSL. Her symptoms
improved after administration of IVIlg, and thereafter, symp-
toms did not flare up during corticosteroid reduction. In a re-
view of IVIg for autoimmune myositis, it was reported that
marked improvement in symptoms was obtained 4-6 months
after the start of IVIg [14]. In contrast, a case report of a pa-
tient treated with IVIg for steroid-resistant dermatomyositis
in Japan showed improvement of symptoms immediately after
IVIg treatment, suggesting that IVIg can be rapidly effective in
some patients [15]. Further studies are needed to determine
the efficacy of IVIg in treating ICl-related dermatomyositis.

Many patients with polymyositis/dermatomyositis general-
ly have antibodies to some kind of autoantigen, and biopsies
show infiltration of inflammatory cells, mainly macrophages
and lymphocytes, which respond to corticosteroids and immu-
nosuppressive drugs [16]. In the present case and that report-
ed by Berger et al [17], autoantibodies were negative on com-
mercially available tests, although this does not necessarily
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mean that autoantibodies were not present. We believe un-
known autoantibodies could be involved in the pathogenesis
of the disease. As subtypes of polymyositis/dermatomyositis
can be classified according to autoantibodies, and autoanti-
body tests are useful in clinical practice in cases such as clin-
ically amyopathic dermatomyositis, which is associated with
interstitial pneumonia with poor prognosis [18], autoantibod-
ies in ICl-related myositis could predict disease behavior and
prognosis. Since ICls will continue to be used worldwide, it is
necessary to document more cases and to conduct research
leading to identification of autoantibodies.

Conclusions

Pembrolizumab-induced dermatomyositis is rare, and autoan-
tibodies were negative on commercially available tests in the
current report. Occurrence of other autoimmune diseases en-
hances the risk of pembrolizumab-induced dermatomyositis.
IVig might be a treatment option in cases for which cortico-
steroids are ineffective.
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