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Eosinophilic fasciitis in association with
nivolumab: The importance of eosinophilia
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INTRODUCTION
Eosinophilic fasciitis (EF) is an uncommon

scleroderma-like disorder of unknown etiology that
is characterized by symmetric swelling, edema, and
subsequent induration of the skin on limbs. It is
commonly induced by strenuous exercise and is
thought to involve an autoimmunologic mecha-
nism.1 We describe the case of a 61-year-old woman
who had EF induced by nivolumab. Antibodies
against target programmed cell death protein 1
(PD-1), including nivolumab, have shown great
promise in multiple malignancies.2-4 Nonetheless,
because of their mechanism of action, immune-
related adverse events, including eosinophilia, drug
eruptions, bullous pemphigoid, and vitiligo have
been described.5 There are 3 previous cases reported
of EF induced by nivolumab. This is the fourth
reported case and the first case, to our knowledge,
associated with a patient with metastatic nasopha-
ryngeal squamous cell carcinoma.
Fig 1. EF. Skin induration with a dimpled (arrow)
appearance on the right pretibial area. EF, Eosinophilic
fasciitis.
CASE REPORT
A 61-year old woman presented with generalized

swelling, pruritus, and induration of the skin. The
patient’s medical history was remarkable for
metastatic nasopharyngeal squamous cell carcinoma
for which she received treatment with nivolumab
1 year before the onset of symptoms. She had
discontinued nivolumab 2 months prior to presen-
tation because of remission of her squamous cell
carcinoma. The patient’s physical examination found
bilateral, symmetric, erythematous swelling of prox-
imal and distal extremities associated with muscle
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Fig 2. EF muscle biopsy. A, Muscle biopsy with CD3 immunohistochemistry. B, Muscle biopsy
shows a negative mucicarmine stain. C, Muscle biopsy shows extensive edema of muscle fascia
with a moderate lymphocytic infiltrate and scanty eosinophils within muscle fibers.
(Hematoxylin-eosin stain.) EF, Eosinophilic fasciitis.
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tenderness on palpation, decreased range of motion,
and marked weakness (Fig 1).

A left leg skin biopsy showed a superficial
lymphocytic perivascular dermatitis with marked
edema, negative for mucin. A skeletal muscle and
fascia biopsy found extensive edema of fascia in
association with a moderate lymphocytic infiltrate
with scanty eosinophils within muscle fibers;
mucicarmine stain was negative (Fig 2).

Magnetic resonance imaging without gadolinium
of bilateral thighs showed bilateral muscle edema,
greater in the right gluteus maximus, reticular sub-
cutaneous edema, and no evidence of soft tissue
mass.

Laboratory findings were remarkable for marked
peripheral eosinophilia (31.70% eosinophils; white
blood cell count, 5.42), elevated lactate dehydroge-
nase (398.00 IU/L), a negative antiscleroderma (70),
normal creatine kinase (CK), and a faint band in the g
region on serum protein electrophoresis.

The patient was treated with prednisone,
60 mg/d, which was gradually tapered over a period
of 7 months. Methotrexate (MTX) was also
administered starting at 10 mg weekly and gradually
increased to 17.5 mg/wk for 1 year. The patient
showed improvement in bilateral leg edema and skin
induration as soon as 1 month after starting
prednisone. Seven months after presentation, the
patient’s condition had markedly improved and her
cancer was still in remission. Our working diagnoses
included scleromyxedema versus drug-induced EF.
In the context of peripheral eosinophilia and
histopathologic findings, EF was the diagnosis.

DISCUSSION
EF is an inflammatory disorder characterized by

symmetrical swelling and induration of bilateral
distal limbs.1 Peripheral eosinophilia, hypergamma-
globulinemia, and elevated aldolase and erythrocyte
sedimentation rate are commonly seen. Biopsies
from skin to fascia show fascial thickening and a
lymphoplasmacytic infiltration with subsequent
fibrosis of interlobular septa.6 Pathogenetic
mechanisms of EF suggest an increase in interleukin



Table I. Reported cases of EF induced by nivolumab

Study Age Underlying malignancy

Time to

onset* Laboratory findings Imaging Pathology findings

Le Tallec
et al2

56 Metastatic pulmonary
adenocarcinoma

9 mo Peripheral
eosinophilia

MRI with high fascial
signaling

CD8-positive
inflammatory infiltrate
of the fasciae
coexisting with
eosinophils

Parker et al3 43 Metastatic melanoma 14 mo Normal eosinophil
count, normal
CK

MRI showed marked
signal hyperintensity
in perimysial and
perifascicular
distribution in both
thighs.

T-lymphocyte infiltration
of fascia. Focused
fascial and
perifascicular
inflammatory infiltrate.

Andres-
Lencina
et al4

63 Metastatic bladder
cancer

1 y Peripheral
eosinophilia

Not reported Dermal
fibrosis. Lymphocytic
infiltration with
eosinophils that
deepened into fascia.

Our patient 61 Nasopharyngeal
squamous cell
carcinoma

1 y Peripheral
eosinophilia

MRI of bilateral thighs
showed bilateral
muscle edema,
reticular subcutaneous
edema, no evidence of
soft tissue mass.

Edema of fascia in
association with a
moderate lymphocytic
infiltrate with scanty
eosinophils within
muscle fibers

CK, Creatine kinase; EF, eosinophilic fasciitis; MRI, Magnetic resonance imaging.

*Time to onset since the start of nivolumab.
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(IL)-2, IL-5, IL-10, and interferon-g, leading to
eosinophilia and immune globulin overexpression.7

Our patient’s presentation was consistent with
these findings. The time of onset of symptoms of our
patient was consistent with those reported in the
literature, ranging from 9 months to 14 months after
the start of nivolumab. Although the presentation of
EF is delayed, researchers have yet to reach a
consensus as to why this occurs. Immune checkpoint
inhibitors are novel therapies, and their response
durability is not known.8

Several factors could be contributing to the
fibrosis seen in EF. Tissue inhibitor metalloprotei-
nases (TIMPs) regulate the deposition of
extracellular matrix by inactivating matrix
metalloproteinases. Elevated levels of TIMPs have
been reported in patients with EF, leading to an
increased amount of extracellular matrix in these
patients. Previous studies found that CD8 T cells are
responsible for the production of TIMPs and/or
stimulating other cells to produce TIMPs.9

Nivolumab’s overactivation of T cells could then be
an additional culprit of the fibrosis seen in EF.

Laboratory values in EF patients show peripheral
eosinophilia, elevated lactate dehydrogenase,
gammaglobulinemia, and normal CK and aldolase
levels. Imaging studies find fascial thickening
and edema. Histopathologic findings consist of
lymphocytic fascial infiltration with occasional
eosinophils and marked edema.

Only three cases of EF in patients treated with
nivolumab have been reported so far, without
including ours. Pembrolizumab is also an immune
checkpoint inhibitor that blocks the PD-1 inhibitor.
Two cases of EF have been reported secondary to
this treatment.8,9 Le Tallec et al2 described the case of
a 56-year-old woman who had diffuse sclerodermi-
form skin thickening after 9 months of nivolumab for
pulmonary adenocarcinoma. Nivolumab administra-
tion was stopped, and corticosteroid therapy was
administered for 5 months with good response. As
steroids were tapered, the patient’s symptoms
reappeared, and she was subsequently treated with
MTX. At that time, there was no sign of cancer
progression on evaluation.2 Parker et al3 reported
the case of a 43-year-old woman who had skin
stiffness in her extremities and widespread myalgia
affecting both upper and lower limbs 14months after
starting treatment with nivolumab for metastatic
melanoma. She was treated with oral prednisolone,
30 mg, with treatment escalation and monthly
intravenous immunoglobulins (2 g/kg). There was
moderate improvement in her skin stiffness and no
progression of the dermatologic condition after 3
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treatment cycles. She had complete response to
treatment with regard to her malignant melanoma.3

Andres-Lencina et al4 described the case of a 63-year-
old patient who had an indurated plaque 1 year
after treatment with nivolumab for metastatic
bladder cancer (Table I). Nivolumab was stopped,
and the patient was given prednisone starting at
60 mg/d with a 5-mg/wk increase until she reached
100 mg/d at 2 weeks. Because of the steroid’s side
effects, they were ceased, and she was administered
cyclosporine without success and then treated with
MTX for 2 months. The patient’s treatment was
eventually discontinued, and she died of tumor
progression.4

Nivolumab blocks PD-1’s immune suppression
and leads to an increase in immunogenicity. PD-1’s
immune suppression increases T-cell proliferation
and production of inflammatory cytokines. Also,
there have been previous reports of eosinophilia
during PD-1 inhibitor therapy.10 Although
eosinophilia can be a sign of further skin disease, it
can also serve as a good prognostic factor of
tumor reduction. Birnbaum suggests T cells and
inflammatory cytokines’ proliferative capacity is
increased as a result of nivolumab’s blockade of
PD-1, resulting in eosinophilia and also contributing
to the pathogenesis of EF.11

The increased use of these PD-1 inhibitors has
established a new set of challenges for clinicians. To
our knowledge, this is the fourth case of EF induced
by nivolumab reported in the literature.2-4 Clinicians
then must understand the mechanism of action of
these medications, and, more importantly, how to
identify and manage their toxicities.
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