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Summary
We report the first case of anti-melanoma differentiation-
associated gene 5 (MDA5)-positive dermatomyositis as
a systemic immune-related adverse event in a 64-year-
old man receiving pembrolizumab to treat advanced lung
cancer. The patient experienced hypothyroidism, myalgia,
skin involvement, dyspnoea and diarrhoea. Laboratory
tests revealed raised inflammatory markers, hypercre-
atinekinasemia and anti-MDA5 autoantibodies. Elec-
troneuromyography and pathognomonic signs on physical
examination confirmed the diagnosis of pauci-myopathic
dermatomyositis. Pembrolizumab was discontinued and
immunosuppressive therapy led to rapid and progressive
improvement, with complete remission of dermatomyosi-
tis. This case report widens the spectrum of systemic
immune-related adverse events associated with pem-
brolizumab.

Introduction

Immune checkpoint inhibitors have revolutionised the
treatment of many cancers in the last decades. They bind
to programmed death-1 (PD-1), programmed death lig-
and-1 (PD-L1) or cytotoxic T-lymphocyte antigen 4, there-
by releasing the brakes that hamper the immune system’s
response against tumours. However, immune checkpoint
inhibitor treatment is frequently associated with the devel-
opment of autoimmune toxicities, known as immune-re-
lated adverse events, which are classified according to the
Common Terminology Criteria for Adverse Events (CT-
CAE) severity scale [1]. Skin and muscle are most fre-
quently involved, although almost any organ can be af-
fected [2]. Pembrolizumab is an anti-PD-1 monoclonal
antibody indicated as first-line treatment for patients with
advanced non-small cell lung cancer whose tumours ex-
press PD-L1 with at least a 50% tumour proportion score
[3]. We report a case of anti-melanoma differentiation-as-
sociated gene 5 (MDA5)-positive dermatomyositis in a pa-
tient receiving pembrolizumab for advanced lung cancer.
Although dermatomyositis without autoantibody specifici-

ty has been reported sporadically following treatment with
immune checkpoint inhibitors [4, 5], to our knowledge,
this case is the first in the literature to report anti-
MDA5-positive dermatomyositis associated with this
monoclonal antibody.

Case description

In May 2021, a 64-year-old man was diagnosed with stage
IV squamous cell lung cancer, with 90% of neoplastic cells
expressing PD-L1. The patient’s medical history includ-
ed chronic allergic contact dermatitis since young adult-
hood and arterial hypertension, which was diagnosed in
2017 and treated with an angiotensin-converting enzyme
inhibitor (ramipril 10 mg once daily). Neither severe acute
respiratory syndrome coronavirus 2 nor other recent respi-
ratory infections were reported. The patient was vaccinated
against coronavirus disease 2019 (COVID-19) with ChA-
dOx1-S (Vaxzevria) in May 2021, followed by a booster
dose 3 months later. He was an active smoker (4–5 cig-
arettes per day) with long smoking exposure (65 pack-
years).

The patient started first-line immunotherapy with pem-
brolizumab (Keytruda®) 200 mg every three weeks on
June 21, 2021. After the fourth pembrolizumab dose (800
mg cumulative dose), the patient had an optimal antitu-
mour response (figures 1 and 2) but developed hypothy-
roidism (thyroid-stimulating hormone levels 30.04 mIU/
l; normal values [n.v.] 0.5–5.0 mIU/l). Replacement ther-
apy with levothyroxine 75 mcg per day was prescribed.
Concurrently, the patient reported upper limb myalgia and
muscle weakness, exacerbation of his chronic eczema with
new areas of skin involvement, and moderate dyspnoea on
exertion.

Laboratory tests showed positive inflammation indexes
with high C-reactive protein (1.14 mg/dl; n.v. <0.5 mg/
dl) and fibrinogen (673 mg/dl; n.v. 200–400 mg/dl), and
a slight increase in creatine kinase levels (231 U/l; n.v
25–200 U/l). The patient’s serum was tested for antinuclear
antibodies using HEp-2 cells (Euroimmun, Lübeck, Ger-
many), and showed a highly positive titre (1/640) with

Antonino Marcello Pilia
Careggi University Hospital
Largo Brambilla
IT-50134 Florence
antoninomarcello.pil-
ia[at]unifi.it

Swiss Medical Weekly · www.smw.ch · published under the copyright license Attribution 4.0 International (CC BY 4.0) Page 1 of 4



a primary speckled and secondary granular cytoplasmatic
pattern. Extractable nuclear antigen screening for connec-
tive tissue disease was positive (1.1; n.v. 0–1.0) and a
Crithidia luciliae immunofluorescence test (Euroimmun,
Lübeck, Germany) was negative for anti-double-stranded
DNA autoantibodies. Based on the clinical picture, a line
blot assay was performed for myositis-specific and myosi-
tis-associated antigens (Euroimmun, Lübeck, Germany)
and clear positivity for anti-MDA5 autoantibody was
found (34 index). After two months, a second immunoblot

Figure 1: Computed tomography scan of the lungs before treat-
ment with pembrolizumab. A neoplastic mass occupies the right
hilum causing complete stenosis of both the middle lobar bronchus
(with complete atelectasis of the middle lobe) and the segmental
apical bronchus of the lower right lobe. The lower lobar bronchus
is reduced in size, parenchymal localizations are visible in the low-
er lobe and lymphangitis is apparent in the upper lobe. Pleural ef-
fusion is also apparent.

Figure 2: Computed tomography scan of the lungs after 3 months
of treatment with pembrolizumab. A considerable reduction in the
size of the hilar tissue is apparent 3 months after pembrolizumab
initiation. The middle lobe has re-expanded and the apical seg-
mental bronchus of the lower lobe is newly patent. Parenchymal
localizations have disappeared from the lower lobe and upper lobe
lymphangitis has lessened.

assay confirmed this myositis profile (15 index). Cut-off
value: negative ≤5.

Electroneuromyography of all four limbs showed mild
myogenic findings in the proximal upper limbs without
signs of myositis and mild sensory-motor neuropathy in
the lower limbs. Skin findings included a heliotrope rash
on the eyelids, nasal bridge and cheeks (figure 3), Got-
tron’s sign on the backs of both hands (figure 4) and the left
elbow, and mechanic’s hands (figure 5). Muscle strength
was reduced, and manual muscle testing found tenderness
on abduction of the upper limbs. Auscultation revealed de-
creased breath sounds without crepitations. A diagnosis
of anti-MDA5-positive pauci-myopathic dermatomyositis
was made. Systemic autoimmune diseases that develop
following immune checkpoint inhibitor treatment and have
potentially life-threatening consequences are classified as
grade IV according to the CTCAE scale and require urgent
intervention. Respiratory function tests revealed moderate
non-reversible severe obstructive disease, alveolar hyper-
inflation and a moderate reduction of the lungs’ diffusing
capacity for carbon monoxide. High-resolution computed
tomography of the chest showed very limited signs of
smoking-related interstitial fibrosis.

Treatment with pembrolizumab was temporarily discontin-
ued after December 6, 2021 (1800 mg cumulative dose)
and systemic glucocorticoids (prednisone 0.5 mg/kg daily)

Figure 3: Heliotrope rash: bilateral lilac discolouration of the
cheeks and nasal bridge, and telangiectasias on the nose and low-
er lip.

Figure 4: Gottron’s sign: symmetrical erythematous-violaceous
macules at the extensor surfaces of the metacarpophalangeal
joints and mild digital clubbing along with hyperkeratosis on the ul-
nar aspect of the thumb and radial aspect of the index fingers of
both hands.
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were started along with cyclosporin A 3 mg/kg per day,
inhaled fluticasone furoate/vilanterol 92/22 µg every 24
hours and daily topical application of mometasone furoate
0.1% cream on the affected skin. The patient was adherent
to the recommended treatment and tolerated it well. After
clinical improvement, pembrolizumab was restarted. There
had been a 5-week interruption since the last dose on Janu-
ary 14, 2022. Subsequently, the patient experienced severe
diarrhoea with profound asthenia, severe hypokalaemia
and syncope and required oral budesonide. He received
systemic corticosteroids and a potassium infusion in the
emergency department and anti-PD-1 therapy was discon-
tinued after 9 weeks (March 21, 2022). The cumulative
dose of pembrolizumab was 2600 mg. Despite discontin-
uing pembrolizumab, the patient achieved complete re-
mission as demonstrated by full-body fluorodeoxyglucose-
positron emission tomography in May 2022. As of
November 2023, the patient’s dermatomyositis is con-
trolled with 5 mg prednisone daily and he receives regular
follow-up in both oncology and immunology clinics.

Discussion

Pembrolizumab-associated immune-mediated severe skin
reactions and myositis have been described in clinical stud-
ies and post-marketing experience [6], but dermatomyosi-
tis has rarely been reported. To date, only 37 cases of
pembrolizumab-associated dermatomyositis have been re-
ported in the European database of suspected adverse drug
reactions. Among the other frequently used immune
checkpoint inhibitors, 34 dermatomyositis cases were re-
ported with nivolumab (Opdivo®), 15 with atezolizumab
(Tecentriq®) and seven with ipilimumab (Yervoy®) [7].

Anti-MDA5-positive dermatomyositis is rare in Caucasian
populations and has unique clinical features with prevalent
skin involvement. It tends to be muscle-sparing (amyo-
pathic) but can lead to rapidly progressive and life-threat-
ening interstitial lung disease, especially in Asian patients
[8, 9]. Autoantibodies target the cytosolic RNA helicase
MDA5, which is physiologically involved in the antiviral
response as it induces type I interferons. This finding has
been associated with the unusual seasonality of the disease
and the upregulation of interferon signalling, which is
more common than in other dermatomyositis variants [10,

Figure 5: Mechanic’s hands. A: Hyperkeratosis on the distal and
lateral aspects of the index finger of the right hand. B: A fissure on
the lateral side of the index finger of the left hand. C: Detail of the
hyperkeratosis on the medial aspect of the thumb of the right
hand.

11]. More recently, the development of anti-MDA5-posi-
tive dermatomyositis, along with an associated interferon
signature, has been observed within days after vaccination
with mRNA-based COVID-19 vaccines [12, 13]. Although
the pathogenic role of anti-MDA5 autoantibodies is un-
clear, their levels may be related to severity, treatment re-
sistance and relapse [8].

Patients with classical anti-MDA5-positive dermatomyosi-
tis typically cluster into three subgroups with prevalent in-
volvement of joints (phenotype 1), skin (phenotype 2), or
lung (phenotype 3) [9]. However, our patient did not fit
precisely into any of the proposed phenotypes. Despite the
prevalent skin involvement, he exhibited features of clas-
sical dermatomyositis with heliotrope rash and Gottron’s
sign without the palmar papules or necrotic ulcers, which
are related to the skin vasculopathy thought to be associ-
ated with anti-MDA5 autoantibody positivity. Mechanic’s
hands, although not typically present in anti-MDA5 posi-
tive dermatomyositis, have also been reported [14,15]. Our
patient’s skin and muscle disease appeared a few months
after pembrolizumab initiation and it was preceded by hy-
pothyroidism. Thyroid dysfunction is quite common dur-
ing immune checkpoint inhibitor treatment. However, it
rarely involves autoantibody production, which is not typ-
ical of other autoimmune adverse events including der-
matomyositis as well. Furthermore, despite the rarity of
anti-MDA5 positive dermatomyositis, no association be-
tween these autoantibodies and malignancy has yet been
described. Furthermore, a correlation with COVID-19 vac-
cination was highly unlikely because of the adenovirus-
based platform used and the time interval between vac-
cination and the appearance of skin disease. Thus, the
anti-MDA5 autoantibodies in our patient represent a
unique finding temporally connected with anti-PD-1 ther-
apy. Although we did not demonstrate a direct relationship
between pembrolizumab and this systemic autoimmunity,
the absence of antinuclear autoantibodies before treatment
initiation is highly suggestive of a positive correlation.

Anti-MDA5-positive dermatomyositis is treated with high-
dose glucocorticoids and calcineurin inhibitors (cy-
closporine A, tacrolimus); intravenous cyclophosphamide
or mycophenolate are options in patients with aggressive
disease or lung involvement [16, 17]. Janus kinase in-
hibitors like tofacitinib or ruxolitinib, the anti-CD20 mon-
oclonal antibody rituximab, plasmapheresis and intra-
venous immunoglobulins can also be used [18, 19]. In our
patient, a combination of systemic and topical corticos-
teroids and cyclosporin A together with provisional inter-
ruption of pembrolizumab was sufficient to achieve com-
plete remission of clinical, imaging and laboratory signs of
anti-MDA5-positive dermatomyositis.

Reinitiating pembrolizumab treatment in our patient result-
ed in severe diarrhoea. As this is one of the most common
and lethal side effects of immune checkpoint inhibitors
[20], pembrolizumab was finally discontinued with con-
trasting findings: a particular sensitivity to immune check-
point inhibitor therapy on the one hand, and an excellent
antitumoral response with persistent stability without addi-
tional therapy on the other. This agrees with previous ob-
servations that the appearance of immune-related adverse
events is usually associated with a positive anti-tumour re-
sponse.
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The adverse reactions in this case have been reported to
the Italian Medicines Agency and registered in the Nation-
al Pharmacovigilance Network (number 951564).

Conclusion

Anti-MDA5 positive dermatomyositis should be consid-
ered as a possible new immune-related adverse event asso-
ciated with immune checkpoint inhibitor treatment.
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