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Abstract

Pyoderma gangrenosum is a neutrophilic dermatosis clinically characterised by the
presence of painful skin ulcerations with erythematous and undetermined borders and
histologically by the presence of neutrophilic infiltrates in the dermis. Granulocyte and
monocyte adsorption apheresis, also called granulocytapheresis, is a therapeutic strategy
for extracorporeal immunomodulation that selectively removes activated granulocytes
and monocytes/macrophages from the peripheral blood. Here, we report a case of a
73-year-old patient affected by a severe form of pyoderma gangrenosum presenting
with multiple painful ulcers and pustules on his trunk and extremities. The disease was
resistant to high doses of methylprednisolone and methotrexate and successfully treated
by granulocyte and monocyte adsorption apheresis. To the best of our knowledge, this
is the first report on the efficacy of granulocyte and monocyte adsorption apheresis in
pyoderma gangrenosum in Europe.

Introduction

Pyoderma gangrenosum (PG) is an inflammatory disease,
which belongs to the spectrum of neutrophilic dermatoses (1).
It is clinically characterised by the presence of painful skin
ulcerations with erythematous and undetermined borders and
histologically by the presence of neutrophilic infiltrates in the
dermis (1,2). PG has an annual incidence of 3–10 per million
persons (1), and it is frequently associated with other diseases,
notably ulcerative colitis (UC), Crohn’s disease (CD), rheuma-
toid arthritis, seronegative arthritis, myelodysplastic syndrome,
multiple myeloma, polycythemia vera, paraproteinemia and
leukaemia (2). The treatment of PG usually includes high-dose
glucocorticosteroids, dapsone, minocycline, methotrexate,
cyclosporine, mycophenolate mofetil, intravenous
immunoglobulin (IVIG) and TNF-alpha inhibitors (2,3).

Granulocyte and monocyte adsorption apheresis, also called
granulocytapheresis (GCAP), is a therapeutic strategy for
extracorporeal immunomodulation that selectively removes
activated granulocytes and monocytes/macrophages from the
peripheral blood (4).

It has been initially approved for the treatment of UC because
of activated granulocytes (5–7). GCAP has also been reported

to be effective for other disorders attributable to activated
neutrophils, including PG (8–17). Here, we report a case of
refractory PG successfully treated by GCAP.

Case report

In January 2015, a 73-year-old Caucasian man presented for
the first time to our Dermatology Unit with multiple painful
ulcers and pustules on his trunk and extremities. He stated that
he first noticed an ulcer on his left leg in November 2014. Then,
erythema, multiple pustules and the formation of progressively
enlarging ulcers appeared on his trunk over 2 months. His past
medical history was negative for chronic illnesses except for
elevated blood pressure, high cholesterol level and diabetes.
On the initial physical examination, we noticed multiple ulcers,
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Figure 1 Multiple ulcers with erythematous and undetermined borders
and multiple pustules on the trunk (A); changes in clinical findings of the
skin ulcers of the trunk after six sessions of GCAP (B).

varying between 2 cm and 8 cm in diameter, with erythema-
tous and undetermined borders and multiple pustules on his
trunk and lower extremities (Figures 1A and 2). Laboratory
tests showed elevated white blood cells (13⋅16× 109/l) and
neutrophil count (9⋅41× 109/l), increased erythrocyte sedimen-
tation rate (44 mm/h) and C-reactive protein level (72⋅60 mg/dl)
and a monoclonal gammopathy of undetermined significance
(3⋅78 g/l). A skin biopsy specimen revealed a dense infiltration
of neutrophils through the dermal layer consistent with the
histological features of PG. No bacterial or fungal infections
were detected in the swabs obtained from the ulcers. Thus,
the diagnosis of PG was made on the basis of clinical and
histological findings. General examinations, including chest
X-ray, abdominal ultrasonography and PET-TC, did not show
systemic disorders. Systemic therapy with methylprednisolone
acetate 60 mg daily was started. Despite the addition of
methotrexate 7⋅5 mg weekly and doxycycline 100 mg twice
daily, after 8 weeks of treatment, skin lesions were exacerbated.
Methotrexate was discontinued because of liver toxicity, while
GCAP (Adacolumn®, Otsuka Pharmaceuticals, Tokyo, Japan)
was started in addition to methylprednisolone acetate 60 mg
daily. A total of 10 sessions of GCAP at 7-day intervals were

Figure 2 Enlargement of a big ulcerative lesion of the shoulder.

conducted without complications. After the sixth session of
GCAP, the ulcers began to heal, leaving scars (Figure 1B). At
present, the patient is still taking oral prednisone 5 mg daily and
dapsone 50 mg daily as maintenance therapy. No recurrences
of ulcers were found during a follow-up period of 6 months.

Discussion

GCAP was initially approved for the treatment of UC (5–7).
Later, it was shown to be effective on various skin conditions,
such as generalised pustular psoriasis, psoriatic arthritis, sys-
temic lupus erythematosus skin rash, Behcet’s disease and PG
(8–17).

The efficacy of GCAP has been reported in some patients
with both PG and an inflammatory bowel disease (either UC
or CD) (13,18,19), but only seven patients with PG have been
successfully treated with this apheretic technique (14–17).
Case reports on the efficacy of GCAP in PG are limited to Japan,
so to the best of our knowledge, this is the first report in Europe.

GCAP is believed to impact not only the quantity but also
the quality of granulocytes and monocytes. There are different
studies regarding the mechanisms of cytapheresis for the treat-
ment of PG by GCAP. GCAP removes Mac-1-expressing neu-
trophils to the cellulose acetate beads and CD11b+ activated
neutrophils. Thus, neutrophils are selectively adsorbed, and
their cell counts decrease. The result of this process is the reduc-
tion of neutrophil infiltration into the inflamed regions. In addi-
tion, it reduces the circulating levels of inflammatory cytokines,
such as TNF-alpha, interleukin (IL)-1b, IL-6 and IL-8. How-
ever, the precise mechanisms of the GCAP method have not
been understood yet (20–22).

GCAP represents a promising and innovative treatment
option for PG and other refractory skin disorders linked to acti-
vated neutrophils. It is an effective alternative to currently exist-
ing therapies, with minimal side effects compared to other sys-
temic therapies. However, it is difficult to estimate the effects of
GCAP alone on PG, because GCAP was used in combination
with other therapies in our case. Overall, we consider GCAP
a new and safe treatment option for the therapy of steroid and
immunosuppressant-resistant PG.
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