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Abstract
Eosinophilic fasciitis (EF) is a rare disorder involving chronic inflammation of the fascia and connective tissue of unknown
aetiology and poorly understood pathogenesis. We present the case of a 60-year-old man diagnosed with eosinophilic fasciitis
with extensive cutaneous involvement and severe functional repercussion, which appearedweeks after suffering from pneumonia
due to Legionella pneumophila. The patient did not experience any clinical response with high-dose corticosteroids, subcutane-
ous methotrexate, and intravenous immunoglobulins. Consequently, tocilizumab was initiated at 8 mg/Kg monthly achieving
clinical responsemeasured by a control MRI at the fifth dose. Response in terms of cutaneous thickness has been slower however
favourable, therefore, more months of follow-up are necessary to assess the complete remission at skin level. EF treatment still
constitutes a challenge, and experience with tocilizumab in the management of the disease is very limited. Through a systematic
search of medical literature, we retrieved two cases describing EF treated with tocilizumab and several cases using another
monoclonal antibody or Janus kinase inhibitor. We report the third case to our knowledge of the efficacy of tocilizumab in a
refractory EF to corticosteroids and other immunosuppressive drugs.
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Introduction

Eosinophilic fasciitis (EF) is an uncommon connective
tissue disease first described by Shulman in 1974 as a new
syndrome defined by scleroderma-like induration associated
with an elevated erythrocyte sedimentation rate (ESR),
hypergammaglobulinemia and peripheral eosinophilia [1]. It
is characterized by acute or subacute onset of symmetrical
swelling with progressive induration and thickening of the
skin and soft tissues, followed by fascial fibrosis which leads
to a pseudo-cellulite or “peau d’orange” appearance of the
involved skin and a linear depression along the course of veins
known as “groove sign” which is more accentuated by limb

elevation. Thickening is similar to that seen with the
scleroderma-spectrum disorders, however, sclerodactyly is
absent [2–4].

The pathogenesis is not well understood; however, it was
observed that eosinophils degranulation induces tissue dam-
age, which results in fibrosis via the accumulation of extracel-
lular matrix [2, 5]. Some studies suggest that eosinophils in-
teract with fibroblasts which exhibit greater expression of type
I collagen and fibronectin [2, 4] and express fibrogenic cyto-
kines including tumour growth factor β (TGF-β), interleukin
1 (IL-1) and interleukin 6 (IL-6) [2, 5].

The diagnosis of EF is confirmed with a skin-muscle-fascia
biopsy [3]. Magnetic resonance imaging (MRI) is useful as a
non-invasive examination to confirm fascial inflammation,
determine the site for biopsy, monitor the diseases’ course
and assess the outcomes of treatment [6]. Diagnostic criteria
and severity classification was published in guidelines in 2016
[4, 7]. In addition, Endo et al. analysed clinical variables as-
sociated with prognosis of EF, in particular, incidence of
morphea-like skin lesions were significantly higher in patients
with refractory fibrosis, younger age at onset was associated
with more risk of residual fibrosis, trunk involvement was
associated with a higher likelihood of residual fibrosis and
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the presence of dermal fibrosclerosis was associated with
greater risk of refractory fibrosis. These clinical characteristics
were considered an important risk factor for developing resid-
ual fibrosis in EF patients [8].

Systemic glucocorticoids are the mainstay of treatment be-
ing the majority of patients who respond to oral corticoste-
roids’ first choice [9, 10]. However, a relapse often occurs
during the dose-tapering process and many patients do not
respond to glucocorticoids [3, 4]. Because of this, other im-
munosuppressive or immunomodulatory agents are required
to obtain a therapeutic response, such as D-penicillamine [11,
12], methotrexate [3, 13], mycophenolate mofetil [13, 14],
azathioprine [15, 16], cyclosporine [3], or intravenous immu-
noglobulin [17]. To date, the effective treatment of EF still
constitutes a challenge. No randomized trials have evaluated
therapies for EF and the success of other therapies is based on
case series and reports.

Case report A 60-year-old man was referred to presenting a
subacute onset of non-pitting peripheral oedema, myalgias
and progressive skin stiffness with extensive cutaneous in-
volvement. Clinical manifestations appeared weeks after suf-
fering from pneumonia due to Legionella pneumophila.

The initial physical examination showed extensive sym-
metrical skin thickening involving the arms, anterior chest,
abdomen, thighs, legs and feet whilst respecting the face and
fingers. The evaluation of skin involvement was performed by
applying the modified Rodnan Skin Score (mRSS) [18].
Although mRSS is not a validated outcome measurement in
eosinophilic fasciitis, we used it due to lack of any other val-
idated tool. The examination also showed a depressed vein
aspect (groove sign) located on the volar surface of both fore-
arms and a “peau d’orange” appearance on the patient’s arms
and legs (Fig. 1). Joint contractures and limitation of motion
predominantly in the elbows, knees and ankles were apparent
because of the extensive skin involvement with no evidence of
arthritis. Range of motion was measured with a goniometer by
two expert rheumatologists. No Raynaud phenomenon, ten-
don friction rubs and sclerodactyly were associated. Initial

blood test showed an increase in C-reactive protein (CRP)
5.88 mg/dL (0–0.5 mg/dL), eosinophilia 1000/microL (20–
500/microL) and increase in muscle enzymes with lactate de-
hydrogenase at 541 UI/L (135–225 UI/L), aldolase at 15.7 UI/
L (0.1–7.6 UI/L) and normal creatine kinase. No
hypergammaglobulinemia was observed. Parasitic serologies
and a stool parasite study were negative. The initial autoim-
munity study did not show autoantibodies positivity.
Additionally, no capillaroscopy abnormalities were found.

A magnetic resonance imaging (MRI) of both legs was
performed, showing an increased signal and diffuse thicken-
ing of muscle fascia associated with trabeculation and a dis-
crete signal increase of subcutaneous cellular tissue at the
STIR sequence (Fig. 2). Subsequently, a skin-to-muscle biop-
sy from the right leg was performed (Fig. 3) evincing
degranulate infiltrating eosinophils, which confirmed the ini-
tial suspected diagnosis of eosinophilic fasciitis.

A steroid-based treatment with three pulses of methylpred-
nisolone followed by oral prednisone at 1 mg/Kg/day was
initiated. After 3 months of follow-up, no clinical improve-
ment was evident, however, analytically, a decrease in inflam-
matory markers was observed. Due to the severity and extent
of the disease with generalized cutaneous thickness and the
severe functional repercussion secondary to stiffness and joint
limitation, a concomitant administration of subcutaneous
methotrexate at 20 mg weekly was initiated, without any ad-
ditional benefit. Afterwards, we decided to start intravenous
immunoglobulins at doses of 2 g/Kg monthly.

After 6 months of follow-up with the combined therapy
(oral prednisone at 0.5 mg/Kg daily, intravenous immuno-
globulins 2 g/Kg monthly and methotrexate at 20 mg weekly)
the patient did not experience any change in the assessment of
the skin score or in range of motion, evidently becoming a
refractory disease with severe functional repercussion.

Because of this, intravenous tocilizumab (an inhibitor of Il-
6 receptor) was initiated at 8 mg/Kg/month after discontinuing
intravenous immunoglobulins but maintaining subcutaneous
methotrexate and oral prednisone, with progressive tapering.
After the administration of five doses of intravenous

Fig. 1 Skin furrowing along the
course of veins (groove sign)
which occurs secondary to fascial
sclerosis and is accentuated by
limb elevation (a). Severe and
diffuse thickening of the skin
affecting leg and foot (b)
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tocilizumab, clinical improvement in terms of skin thickening
(Fig. 4) and range of motion were evident. Initial modified
Rodnan Skin Score was 40/51 and 29/51 after the fifth dose.
In terms of functionality, the patient achieved an average of
83.11% of his global range of motion (being of 67.55% before
starting the treatment). A control MRI of both legs was per-
formed showing a total resolution of the findings observed at
the initial imaging study (Fig. 5). Oral prednisone was tapered
progressively at 3 months of tocilizumab introduction and
methotrexate was discontinued. Ten months after tocilizumab
initiation, no adverse effects were observed, and partial dis-
ease remission was achieved. Because of global health

improvement, the patient was able to go back to work after
more than 1 year of sick leave.

Search strategy The search strategy for writing review articles
proposed by Gasparyan et al. [19] was followed. Inclusion
criteria were cases of eosinophilic fasciitis in MEDLINE/
PubMed, EMBASE and SCOPUS, describing disease in
adults (over 18 years old) and treated with monoclonal anti-
bodies or Janus kinases if refractory disease to first-line treat-
ment or other immunosuppressive or immunomodulatory
agents.

Articles available on MEDLINE/PubMed, published up to
July 2019 in the English language, were reviewed using
searchwords (“TNF” [All fields] AND “eosinophilic fasciitis”
[All fields]); (“monoclonal antibody” [All fields] AND “eo-
sinophilic fasciitis” [All fields]); (“Janus kinase” [All fields]
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Fig. 4 Evolution of skin involvement before and after starting
tocilizumab, modified Rodnan Skin Score (mRSS) was applied during
the follow-up

Fig. 2 Extensive thickening (>
3 mm) and diffuse hyperintensity
of the superficial and deep fasciae
of both legs with symmetric and
diffuse appearance (arrows).
There is no involvement of the
underlying musculature which
suggests the existence of
myositis. Slight inflammatory
changes in the adjacent
subcutaneous tissue, reactive in
appearance. The findings are
compatible with fasciitis

Fig. 3 High-power view of haematoxylin and eosin-stained skin-fascia-
muscle biopsy, showing infiltrating eosinophils in the fascia degranulate
locally (arrows)
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AND “eosinophilic fasciitis” [All fields]); (“tocilizumab” [All
fields] AND “eosinophilic fasciitis” [All fields]); (“Interleukin
6” [All fields] AND “eosinophilic fasciitis” [All fields]).
Seventeen articles were obtained. Articles describing EF de-
veloped under treatment with monoclonal antibodies (a total
of five) or describing the disease in paediatric patients (two of
them) were excluded. On reviewing these articles, we found
eight case reports amounting to ten cases. Nine cases de-
scribed refractory EF treated with monoclonal antibodies
and one case described treatment with a Janus kinase inhibitor.
A similar search was done in EMBASE and SCOPUS and we
did not find any new article. Table 1 summarizes case reports
of EF treated with the mentioned therapy.

Discussion

Eosinophilic fasciitis is a rare scleroderma-like disorder with
unclear pathogenesis, although, some fibrogenic cytokines in-
cluding tumour growth factor β (TGF-β), interleukin 1 (IL-1)
and interleukin 6 (IL-6) seem to be related in the development
of the disease [2, 5, 27]. The pleiotropic activity of IL-6 leads
to multiple effects on inflammation and immune response.
The patients’ dysregulated production results in different bio-
logical effects, such as increasing collagen by stimulation of
dermal fibroblasts leading to fibrosis [28]. In recent years,
tocilizumab has been used as an inhibitor of IL-6 to treat
fibrotic disease [2, 24, 29, 30].

The aetiology is unknown, but possible triggers have been
suggested as associated with EF, such as infection, being

Borrelia burgdorferi’s as the most described infectious agent
[20–22]. In our case, the clinical onset appeared weeks after
suffering from pneumonia due to Legionella pneumophila.
Nevertheless, a cause-effect on the disease’s course due to
infection by Legionella is not known and no data are available
in the medical literature.

EF treatment still constitutes a challenge. The best ap-
proach remains yet unclear and no randomized trials have
evaluated therapies. Initial treatment consists of the use of
systemic glucocorticoids [9, 10]. Nevertheless, relapses may
occur, and many patients do not respond. Other therapeutic
alternatives are necessary to obtain a response or to act as
glucocorticoid-sparing agents such as methotrexate [3, 13],
mycophenolate mofetil [13, 14], azathioprine [15, 16], D-
penicillamine [11, 12] or intravenous immunoglobulins [17].
The success of other therapies is based on case reports, de-
scribing the use of monoclonal antibodies and Janus kinase
inhibitors [2, 23–26, 31–33].

Whereas the use of tocilizumab is well-described and con-
solidated in some rheumatic diseases such as rheumatoid ar-
thritis [34], juvenile idiopathic arthritis [35] and giant cell
arteritis [36], the experience with this drug to treat eosinophil-
ic fasciitis is very limited due to its rare occurrence and the
lack of clinical trials. The effectiveness of tocilizumab in pa-
tients with EF was first reported in 2015 by Espinoza et al.,
publishing the results of a case report in a refractory EF patient
with clinical remission within 36 months of starting toci-
lizumab [24]. Later in 2019, Urzal et al. reported a case series
of seven patients with EF, of which one was treated with
tocilizumab because of the persistence of active disease,

Fig. 5 Control imaging study
after the fifth dose of tocilizumab
shows complete resolution of the
initial findings, with morphology
and fascia signal within normality
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showed softening of the skin with a significant reduction of
skin hardness [2].

According to the mentioned search, the reviewed case re-
ports were published between 2003 and 2019. In all the report-
ed cases the disease was refractory to systemic corticosteroids
and classic immunosuppressive drugs. The most common
agent used as immunosuppressive drug after corticosteroid-
resistance was methotrexate and other treatment options includ-
ed mycophenolate mofetil and cyclosporine A. Due to the dis-
ease activity, the authors decided to start treatment with mono-
clonal antibodies; specifically, we found four cases with
infliximab [23, 25], two cases using rituximab [26, 31], two
cases with tocilizumab [2, 24] and a case with eculizumab
[32]. Additionally, one case reported the use of a Janus kinase
inhibitor, specifically tofacitinib [33]. In all of them, the most
frequent adjunctive therapy was oral corticosteroids and meth-
otrexate. Inmost cases, combined therapywas performedmain-
taining the monoclonal antibody or Janus kinase inhibitor with
one of the initial immunosuppressant. Progressive clinical re-
sponse was achieved in all cases after starting the targeted ther-
apy. All data is summarized in Table 1 [2, 23–26, 31–33].

Our patient fulfilled classification criteria for EF [4, 6] and
importantly, other rheumatic and immune-mediated diseases
were ruled out after a careful diagnostic workup. In our case,
the patient was affected with a corticosteroid refractory disease
characterized by progressive severe skin thickening and limita-
tion of range ofmotion secondary to extensive skin involvement,
which was translated into an overall functional repercussion with
a non-clinical response to first-line treatment nor to subcutaneous
methotrexate or intravenous immunoglobulins. This fact and the
lack of evidence in the therapeutic management of the disease
and also, considering the cytokines involved in the

pathophysiology, we decided to opt for the use of tocilizumab
as a therapeutic alternative. Our patient showed marked clinical
improvement at the fifth dose, with a total response at the fascia
level, although more months of follow-up will be necessary to
assess the complete response at the skin and joint level.

We report the third case to our knowledge of the efficacy of
tocilizumab in a refractory EF to corticosteroids and other
immunosuppressive drugs. The experience with tocilizumab
in the treatment of EF is very limited, nevertheless, ideally,
more case reports and randomized trials are needed to assess
the impact over the natural history of the disease using
targeted therapies such as tocilizumab.
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