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ABSTRACT

Immune checkpoint inhibitors are a promising
new therapeutic strategy in oncology that aims
to eliminate cancer cells by enhancing patients’
immune response against tumor antigens.
Despite their beneficial effects, immune check-
point inhibitors are also responsible for a ple-
thora of autoimmune manifestations, known as
immune-related adverse events. We present a
case of eosinophilic fasciitis-like disorder in an
81-year-old patient treated with the pro-
grammed death cell protein 1 inhibitor pem-
brolizumab for non-small-cell lung cancer. The
patient developed characteristic indurated skin
lesions in his limbs after 1� years of treatment
with pembrolizumab and a typical ‘‘groove
sign.’’ Raynaud’s syndrome was absent. A full-
thickness biopsy confirmed the clinical diag-
nosis of an ‘‘EF-like’’ condition. Neither periph-
eral eosinophilia nor eosinophilic infiltrates in
the skin biopsy were found. His symptoms
improved after a 2.5-month CPI discontinua-
tion and treatment with 16 mg of

methylprednisolone slowly tapered to a dose of
4 mg. Eosinophilic fasciitis is a rare immune-
related adverse event of CPI treatment; our lit-
erature search identified only 12 cases that ful-
fill the criteria of EF in patients receiving CPIs.
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Key Summary Points

Eosinophilic fasciitis (EF) has rarely been
reported to be induced by checkpoint
inhibitors.

The absence of Raynaud’s phenomenon
along with a positive ‘‘groove sign’’ is
essential for clinical diagnosis of EF.

Early diagnosis is straightforward, and
prompt management is necessary.

Only 13 cases of checkpoint inhibitor-
associated EF, including our report, have
been published so far.
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DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13066730.

CASE PRESENTATION

An 81-year-old Caucasian man presented to the
Rheumatology Outpatient Clinic complaining
about painful and indurated skin lesions in the
upper and lower extremities during the last
3 months, initially affecting his thighs bilater-
ally. He had been diagnosed with non-small-cell
lung cancer (NSCLC) 1� years ago and since
then had been treated with the programmed
death cell protein 1 (PD-1) inhibitor pem-
brolizumab. He had already undergone a full-
thickness skin biopsy of the lesion on his right
leg revealing scleroderma-like features: thick-
ening and hyalinization of the connective tissue
of the deep dermis, subcutaneous fat and mus-
cular fascia, perivascular and focal interstitial
lymphocytic and plasma cell infiltrates in the
subcutaneous fat and localized atrophy of the
adnexal structures. No eosinophilic infiltrates
were found. He had been receiving 16 mg of
methylprednisolone and 2 g of mycophenolate
mofetil daily for the last 10 days since he had
been initially diagnosed with scleroderma.

On his first visit, the patient denied Ray-
naud’s syndrome, dyspnea, gastroesophageal
reflux, joint pain, diarrhea or other clinical
manifestations compatible with systemic scle-
roderma or other connective tissue disorders.

His clinical examination revealed sclerotic
skin lesions on his legs and forearms, sparing
the fingers, trunk and face, and a linear
depression of the skin along the course of the
veins especially on the forearms, a positive
‘‘groove sign’’ (Fig. 1). Ulcers, telangiectasia,
joint sensitivity and inflammation were not
present according to the thorough clinical
examination.

The patient had a positive anti-nuclear anti-
body (ANA) test with a titer of 1/160, normal
eosinophil counts (while receiving

corticosteroids) and no other remarkable labo-
ratory findings. Erythrocyte sedimentation rate
(ESR) and C-reactive protein levels were not
available on his first visit.

Due to the lack of systemic manifestations,
the diagnosis of systemic sclerosis was not sub-
stantiated. However, based on the localized
cutaneous induration, positive groove sign and
absence of Raynaud’s syndrome, the diagnosis
of eosinophilic fasciitis (EF) was made. The
histopathologic findings confirmed the diag-
nosis of a scleroderma-like disorder affecting the
fascia.

The high incidence of immune-related
adverse events (irAEs) due to the treatment with
checkpoint inhibitors (CPIs) and the correlation
of the onset of patient’s symptoms to the initi-
ation of pembrolizumab made the latter a
potential cause of these EF-like manifestations.

Fig. 1 Eosinophilic fasciitis of the forearm with a positive
groove sign

1046 Rheumatol Ther (2020) 7:1045–1052

https://doi.org/10.6084/m9.figshare.13066730
https://doi.org/10.6084/m9.figshare.13066730


Therefore, pembrolizumab was temporarily
discontinued. The patient remained on 16 mg
methylprednisolone per day for the next
3 weeks, and the mycophenolate mofetil was
withdrawn.

During follow-up, skin sclerosis was
improved but not eliminated, and eosinophil
counts remained within the normal range. The
corticosteroids were slowly tapered to a dose of
4 mg daily, and pembrolizumab was re-admin-
istered after having been withheld for
2.5 months. Until his last evaluation, he had
shown a complete response to pembrolizumab.

Written informed consent was obtained
from the patient for publication of this case
report and accompanying images.

DISCUSSION

Immune checkpoints are inhibitory pathways
of the immune system responsible for main-
taining self-tolerance by regulating the duration
and amplitude of immune responses in periph-
eral tissues [1]. Among immune checkpoints,
the role of PD-1 and its ligand PDL-1 and cyto-
toxic T-lymphocyte-associated protein 4 (CTLA-
4) in immune regulation is well established.
CPIs are antibodies targeting the inhibitory
molecules PD-1, PDL-1 and CTLA-4 on the sur-
face of T cells, antigen-presenting cells and
cancer cells, thus enhancing T cell activation
and the host’s antitumor immunity. The intro-
duction of CPIs has revolutionized the thera-
peutic approach in oncology as far as many
types of cancer are concerned, such as mela-
noma and NSCLC. Among the most used CPIs
are the PD-1 inhibitors nivolumab and pem-
brolizumab and the CTLA-4 inhibitor
ipilimumab.

The potential of CPIs to favor the T effector
responses versus the regulatory ones is thought
to be responsible for irAEs affecting almost
every organ. Rheumatologic irAEs are common
and well described in the current literature.
While arthralgia, myalgia, arthritis and myositis
are some of the most common musculoskeletal
rheumatic manifestations, scleroderma and
scleroderma-like cases related to CPIs are only

rarely described among the non-musculoskele-
tal rheumatic irAEs [2–8].

Herein, we present an ‘‘EF-like’’ case in a
patient treated with pembrolizumab for NSCLC.
EF is a rare condition in the spectrum of scle-
roderma-like disorders. Its clinical manifesta-
tions include an early inflammatory phase,
characterized by symmetric localized swelling of
the soft tissues, with a ‘‘peau d’orange’’ appear-
ance, followed by induration and thickening.
The thickened dermis of the affected areas
attaches on the underlying muscular fascia, and
a groove sign usually appears along the course
of the veins. The face and hands are generally
spared [9, 10].

Peripheral blood eosinophilia, hypergamma-
globulinemia and elevated ESR and serum
aldolase levels are the main laboratory findings
[9, 11]. Marked eosinophilia may be an early but
temporary finding in the course of the disease
[12]. In one series, peripheral blood eosinophi-
lia was seen in 33 of 52 patients, hypergamma-
globulinemia in 17 of 49 and elevated ESR in 15
of 52 [13]. Full-thickness biopsies from the
affected areas show fibrosis of the subcutaneous
connective tissue, cellular infiltration by eosi-
nophills and monocytes and thickening of the
fascia. However, histopathologic infiltration of
eosinophils is not mandatory to establish the
diagnosis [11]. Thus, EF must be differentiated
from progressive systemic sclerosis (PSS) and
morphea based on its clinical rather than
pathologic features.

Jinnin et al. have recently proposed diag-
nostic criteria for EF [11]. We found 12 pub-
lished cases that fulfill the criteria of EF in
patients receiving CPIs (Table 1) [14–23].

Eight patients were treated for melanoma,
one for bladder cancer, one for triple-negative
breast cancer and three for NCSLC (including
current case). Six patients were receiving nivo-
lumab (one of whom had initially received
combination therapy with ipilimumab plus
nivolumab), 5 out of 13 pembrolizumab and 2
atezolizumab. Average time before the onset of
symptoms was 12.8 for nivolumab (including
the case with ipilimumab combination),
whereas for pembrolizumab the mean time was
14.8 months. Moreover, in two of the cases, EF
was combined with major non-rheumatic irAEs
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(autoimmune cholangitis [20], autoimmune
encephalopathy [17]). Interestingly, most of the
patients (10 out of 13) had either a complete or
a partial response of the underlying malig-
nancy, one had stable disease, and only two
patients had disease progression. All patients
received corticosteroids except for one case in
which CPI discontinuation proved beneficial
with no further treatment. In most patients
MTX had to be co-administered.

Fasciitis with concomitant myositis, but
without the clinical manifestations of EF,
because of checkpoint inhibitor therapy, has
been also described. These patients did not have
peau d’orange or groove signs. Our department
has described a case of a 64-year-old man trea-
ted with nivolumab who experienced diffuse
pain and swelling of the hands, knees and feet
and tenton crepitus in whom myofasciitis and
tenosynovitis were shown in MRI images [24].
Similar cases of myofasciitis have been descri-
bed by Kobak [25] (1 case), Narváez et al. [26] (2
cases) and Chan et al. [15] (1 case). According to
a recent study, imaging evidence of myofasciitis
is a prominent finding among patients with
CPI-induced musculosceletal manifestations
[27].

In conclusion, EF may be a rare but easy-to-
diagnose irAE that, although non-lethal, affects
patients’ quality of life and treatment compli-
ance and requires high clinical suspicion and
proper management. Correlation of irAEs to a
favorable antitumor outcome has been claimed;
however, this has yet to be established.
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