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Abstract Eosinophilic fasciitis (EF) is a rare disease
characterized by symmetrical thickness and hardening of
the skin, especially localized to forearms and thorax, with
eosinophilia. Corticosteroids represent the first-line therapy,
even if some patients are scarcely responsive and/or may
develop important side effects due to long-term treatment.
Here, we describe three cases of EF, two of them refractory
to previous steroid therapy, successfully treated with D-
penicillamine. The present clinical observations together
with the updated review of the literature suggest usefulness
of D-penicillamine in EF patients, as well as its potential
steroid-sparing value.
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Introduction

Eosinophilic fasciitis (EF), or Shulman syndrome [1], is a rare
disease characterized by symmetrical thickness and harden-
ing of the skin, especially localized to the forearms and
thorax, with eosinophilia, increased erythro-sedimentation

rate (ESR), and hypergammaglobulinemia. In the acute
phase, the histological studies show an inflammatory
infiltration, containing B-lymphocytes, plasmacells, macro-
phages, and eosinophils, primarily localized to the subcuta-
neous tissues, particularly to the fascia [1]. Subsequently, the
infiltration decreases, while collagen deposition increases
leading to frank fibrosis.

In some cases, patients with EF may develop various
organ alterations involving kidney [2–4], pleura, pericardi-
um, lung [5–7], joints [8, 9], and peripheral nervous system
[10]; sometimes, it can be also associated to distinct
diseases, especially hemopathies [11–16] or other autoim-
mune disorders [16–18]. The etiology of EF is still
unknown; it has been hypothesized that excessive physical
efforts [19–22], trauma [23], exposure to toxic substances
[24], and/or drug intake [25–29] may represent the
triggering factors of the disease.

Corticosteroids represent the gold standard therapy,
although favorable results were obtained with cimetidine
[28], cyclosporine [29, 30], D-penicillamine [31–39],
methotrexate [40], hydroxyzine [41], polyvalent immuno-
globulins [42], extracorporeal photochemotherapy [43,
44], allogenic bone transplantation [45], and fasciectomy
[46].

Here, we describe three cases of EF, two of them
refractory to previous steroid therapy, successfully treated
with D-penicillamine (D-pen).

Case reports

Case 1

CM, 59 year-old male, with history of alcoholism, arterial
hypertension, and ischemic heart disease. In March 2003,
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he referred the appearance of pain, weakness, and stiffness
to the limbs, especially to the arms, during a period of
intense physical activity. The skin appeared thickened,
hardened, and “peau-d’orange-like”; flexion contractures of
elbows and fingers were also associated.

Laboratory investigations revealed marked blood hyper-
eosinophilia (35%; WBC 8.200/ml) and ESR of 35 mm
(range 0–15); nailfold capillaroscopy examination excluded
the presence of a scleroderma pattern.

The biopsy of skin and muscle at deltoid level showed
the thickening of hypodermal fascia, perivascular inflam-
matory infiltrate containing T-lymphocytes, plasmacells,
eosinophils, and some mastcells, while no histological
alterations of cutis or muscle were found.

Immunohistochemical analysis revealed the predomi-
nance of CD8 T-suppressor lymphocytes, low positivity of
CD4 T-helper lymphocytes, CD68 cells (macrophages), and
mastcells.

The bone marrow biopsy revealed a 50–60% cellularity
with marked hyperplasia of eosinophilic granulocytopoie-
sis, lymphocytosis, and plasmocytosis. Moreover, the
elastometry and ecotomography showed an increased
thickness with reduced elasticity of the skin in the
examined areas.

In July 2003, the patient stopped alcohol abuse and was
treated with high dosage of steroids (50 mg/day of
prednisone, slowly tapered to 6.25 mg/day into 3 months).
In February 2004, because of the persistence of skin
manifestations, D-pen was associated to steroids.

The D-pen treatment determined a clear-cut improve-
ment of cutaneous manifestations with satisfying recovery
of mobility; the therapy was stopped 6 months later because
of the appearance of bullous dermatitis of the lower limbs,
even if in the absence of EF clinical relapse.

The clinical improvement was confirmed by elastometry
and ecotomography showing the reduction of the skin
thickness of the forearms with increased elasticity of the
hands and legs. Moreover, laboratory tests revealed the
normalization of altered parameters; in particular, eosinophils
markedly decreased from 35% to 5.8%.

During the next 12 month follow-up, the skin changes
were almost disappeared together with the main clinical
symptoms; therefore, the patient returned to his normal
activities.

Case 2

RA, 60 year-old female, was evaluated for the first time in
July 2005, for the appearance, 3 months before, of skin
thickening of trunk, thigh, and leg bilaterally and flexory
surface of upper limbs, after a physical stress. Burning pain
and skin erythema were also present in the absence of
Raynaud’s phenomenon.

Laboratory investigations showed hypereosinophilia
(20%; WBC 7.300/ml), ESR 42 mm (range 1–15), reactive
C protein (RCP) 2.6 mg/dl (range 0.5–1), and hemoglobin
11.7 g/dl.

The presence of lymphohisthiocytic and eosinophilic
infiltrates in reticular dermis extended to fat layer, with a
slight thickening of fibrotic septa observed at skin and
muscle biopsy; chronic inflammatory infiltrate and occasional
eosinophils in the fascia were also detected.

Immunohistochemical analysis of bioptical tissues
revealed the presence of CD3 and CD68-positivity (in
some groups of histiocytes, mainly in deep reticular dermis
and subcutaneous adipose tissue); isolated B-cell CD20
positivity. No positivity for CD56 (NK) was found.

In September, the patient began D-pen treatment
(600 mg/day) and steroids (prednisone 20 mg). About
6 weeks later, we observed the disappearance of hyper-
eosinophilia with clear symptoms improvement, namely,
the skin became softer, particularly in the forearms, while
erythema and itch disappeared.

During the following 12 months, the patient showed a
progressive clinical improvement; consequently, the dosage
of both steroids and D-pen was gradually tapered, until the
discontinuation within 1 year.

Case 3

A 45 year-old woman was admitted to our Rheumatology
Unit in the July 2003 because of the appearance in May
2003 of transient swelling of lower limbs, which recently
evolved to symmetrical hardness of the skin at the trunk
and the extremities, subsequent to an intense physical
effort.

During the following 10 weeks, the areas of “tight skin”
expanded to forearms and shanks; groove sign at the
forearms, muscle weakness, and arthralgias localized to feet
and hand were also present.

Laboratory examinations revealed hypereosinophilia
(24%; eosinophils count 1,800/ml), high ESR (65 mm;
range 0–15), and mild hypergammaglobulinemia (23.4%).

The skin and muscle biopsy showed abundant perivascular
infiltrates of eosinophils and lymphoid cells in the skin and
fascia.

The patient was treated with three pulses of methylpred-
nisolone (500 mg/day, for 3 days) and then with oral
methylprednisolone (initially 32 mg/day); steroid dosage
was gradually tapered to 4 mg every 2 weeks. Due to the
scant therapeutical effect of steroids, 1 month later, D-pen
(600 mg/day) was associated. The laboratory alterations, i.e.
hypereosinophilia, high ESR, and hypergammaglobulinemia
were normalized within 4 months of therapy. Concomitantly,
skin lesions gradually improved, and muscle weakness
and arthromyalgias markedly improved within 3 months
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of D-pen therapy. During the first 6 months of treatment,
steroid dosage was progressively tapered upto 4 mg/day, and
D-pen was reduced to 300 mg/day. The treatment was
discontinued after 1-year follow-up period, when clinical
manifestations were completely recovered; only dyschromic
alterations of the skin persisted.

Interestingly, all three patients remained stable after
long-term clinical follow-up, ranging from 5 to 7 years.
Table 1 summarizes the results of all cases present in the
literature. Besides the three patients here described, a clear-
cut improvement of EF was observed in other four cases
[32, 35–37]; among the remaining 12 patients treated with
D-pen, a variable clinical improvement was observed in ten
[34, 38, 39], while in two, no significant clinical variations
were recorded [33].

Discussion

The results observed in the three patients herein described
suggest the therapeutical usefulness of D-pen therapy in
patients with EF. During the treatment, the typical clinico-
serological and histopathological features of EF showed a
complete clinical remission that remained stable during
long-lasting follow-up.

As previously observed in some clinical reports [17–21],
our patients developed the disease after a period of intense
physical activity. Therefore, physical stress might be
regarded as triggering factor of EF immunological abnor-
malities; at the least it could contribute to the clinical
emergence of the disease in predisposed subjects.

With regard to hypereosinophilia, the laboratory hallmark
of EF, it is not well ascertained whether eosinophils are directly
involved in the inflammatory process responsible for the
disease or their increase could represent the expression of a
previous contact with triggering allergens or other elements. In
addition, we cannot exclude that the two different pathogenetic
mechanisms could be involved in EF: one is allergic as testified

by the presence of eosinophilia, the other one is as testified by
cellular polymorphic infiltrate, in the fascia.

It is also known that eosinophils, like macrophages and
T-lymphocytes, can produce TGF-α, the predominant
cytokine in the pathogenesis of fibrosis [47, 48]. The
eosinophils seem to be actively involved in the pathogen-
esis of fascial alterations, although the discrepancy between
the haematic hypereosinophilia and the limited presence or
absence of these cells at the fascia level raises some
important doubts [19, 49, 50].

Other questions remained not completely resolved: the role
of lymphocytes, macrophages and mastcells in the inflamma-
tory infiltrate of fascia, as well as the possible relationship
between these cells and peripheral eosinophilia. Histologic and
ultrastructural investigations [49] on subcutaneous tissue from
a patient with EF, the presence of lymphocytes (most of them
with cerebral-like nucleus, similar to that of “Sezary cells”),
plasmacells, histiocytes but especially mastcells, shows clear
signs of degranulation. It is known that mastcells play a key
role in allergic responses, which may recall, into the flogistic
sites, leukocytes (including lymphocytes T-CD8+ and eosi-
nophils); these latter are able to present T-cell antigens and
are also involved in the fibrotic process and tissue-remodeling
[51]. Other Authors reported in 10 of 11 patients with EF the
presence of flogistic subcutaneous infiltrate including numer-
ous macrophages, lymphocytes and a few eosinophils [50].
Besides, the fascial lesions showed macrophages and T
lymphocytes CD8+; some of them, containing granzyme B (a
strong apoptotic), which suggests the existence of a cytotoxic
response, probably after the exposure of these cells to an
antigen or other stimuli [50].

Moreover, T lymphocyte themselves are involved in the
immune response of the recognition and elimination of
antigens (both endogenous and exogenous) and the same
cells, once activated, can produce pro-fibrotic growth
factors like the TGFα1 cytokine that are able to stimulate
the fibroblast proliferation and production of large amount
of extracellular matrix [29].

Table 1 D-penicillamine treatment in patients with eosinophilic fasciitis

Authors Patient no. Duration of therapy Results Side effects

Epler et al. [41] 1 6 months Remission Dyspnea; leucopenia

Coyle et al. [39] 1 6 weeks Partial remission No

Caspi et al. [32] 1 Not indicated Remission No

Kovalev et al. [37] 1 28 days Remission No

Martinez-Osuna et al. [33] 2 Not indicated Mild improvement No

Farrington et al. [38] 7 2–4 years Marked improvement No

Stork et al. [34] 1 2 years Marked improvement Vitiligo

Kato et al. [31] 1 42 weeks Remission; therapy discontinued Myasthenia gravis

Present series 2011 3 6–12 months Remission 1/3 Bullous dermatitis
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Our histological and immune-histochemical investiga-
tions on fascial and perifascial inflammatory infiltrate
showed that it is mainly composed of lymphocytes CD8+,
with activated phenotype, and that the macrophages and
mastcells, fairly represented, are numerically superior to
lymphocytes T-CD4+.

So we can suppose that these discordant findings may
represent different evolutionary steps of the inflammatory
process present at the time of biopsy and/or different
individual immune reactivity.

The hypothesis that an immune mechanism could sustain
the pathogenesis of EF is strongly supported by numerous
epidemiological and clinico-pathological aspects: comple-
mentary injury, immunoistochemical findings, detection of
Ig deposits in subcutaneous tissue [22], increased ESR,
gamma-globulin, and circulating immune complexes [1];
the consideration that EF can join or occur in the course of
other immune diseases; and lastly, the therapeutical usefulness
of steroids and other immunosuppressive drugs.

In this regard, the D-pen can play an important role in
the treatment of EF as steroid-sparing drug that is able to
reduce the immune-mediated alterations and the disease
progression. The beneficial effect of D-pen observed in our
patients confirmed some anecdotical observations [31–35].
Contrarily to that reported in previous therapeutical
attempts, D-pen treatment was well tolerated by all three
patients, in the absence of relevant drug-related side effects.

The rarity of EF was a major problem in performing a
controlled clinical trial with D-pen in EF patients; perhaps a
multicenter study leads to statistically definite results.
However, the observed clinical variations in our patients
clearly suggest the usefulness of D-pen in EF patients, as
well as its potential steroid-sparing value. Although this is
limited to a few case reports, the literature provides
valuable data keeping with this hypothesis.

Disclosures None.
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