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Combination Therapy of Infliximab and Granulocyte/Monocyte Adsorption Apheresis for Refractory

Pustular Psoriasis with Psoriatic Arthritis
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Infliximab, a chimeric monoclonal immunoglobulin G
(IgG) antibody against tumour necrosis factor alpha
(TNF-a), is effective in patients with psoriasis, including
pustular psoriasis and psoriatic arthritis (1). Infliximab
results in a Psoriasis Area Sensitivity Index (PASI) 75
remission in 79% of psoriatic patients by 10 weeks of
treatment, and this effect persists in 74% and 53% of
patients at 6 and 12 months, respectively (2). Efficacy
is lost by various means, sometimes by development of
antibodies to infliximab, which occurs in 19% of patients
(2). Co-medication with methotrexate is recommended
to improve efficacy or to reduce the development of anti-
bodies to infliximab, especially in psoriatic arthritis (3).
However, methotrexate could not be given to our patient
due to previous adverse effects of the drug.
Granulocyte/monocyte adsorption therapy (GMA)
was originally used weekly as an effective therapy for
ulcerative colitis, for a total of 10 sessions, and is also
an effective treatment for pustular psoriasis (4, 5); this
therapy involves the removal of activated leukocytes
from the peripheral blood and other undefined mecha-
nisms. We report here a case of pustular psoriasis with
psoriatic arthritis, in which remission was successfully
achieved with a combination of infliximab and GMA.

CASE REPORT

A 60-year-old Japanese woman presented with a history
of psoriasis vulgaris with psoriatic arthritis for 50 years.
She had experienced frequent pustular psoriasis from the
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Fig. 2. Clinical findings of skin eruption exacerbation after (a) the fifth
infliximab injection and (b) after 5 sessions of granulocyte/monocyte
adsorption therapy (GMA). Skin eruption was considerably improved after
GMA, with alleviation of fever.

age of 16 years. She had undergone various topical and
systemic therapies: topical steroids and vitamin D3, ul-
traviolet therapy, etretinate 10 mg/day, cyclosporine 150
mg/day, methotrexate 7.5 mg/week, and prednisolone 20
mg/day. None of these therapies was sufficiently effec-
tive. Moreover, the patient experienced various adverse
effects: hyperostotic changes in the femurs induced by
etretinate, osteoporosis and diabetes mellitus induced
by prednisolone, hypertension induced by cyclosporine,
and liver dysfunction induced by methotrexate. When
the PASI was 35.4 and disease activity score (DAS) 28
was 5.45, 5 mg/kg/day of infliximab showed remarkable
efficacy. Thus, infliximab was additionally administered
after 2 and 6 weeks, and then every 8 months,
resulting in PASI of 0.9 and DAS28 of 4.2
(Fig. 1). However, the skin eruption was
exacerbated, with swelling of the lower ex-
tremities, multiple severe arthralgia, and fever
of 38.5°C at 3 weeks after the fifth injection
of infliximab. Additional therapy with pred-
nisolone 20 mg/day and loxoprofen improved
e arthralgia and reduced body temperature, but
no change was observed in erythema with
pustules. Skin eruption, arthralgia, and fever
were improved at 6 weeks after the sixth injec-
tion of infliximab at 6 mg/kg/day. Thereafter,
the dose of prednisolone was finally reduced
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Fig. 1. Clinical course and treatments in this case. Cys: cyclosporine; IFX: infliximab;
PSL: prednisolone; GMA: granulocyte/monocyte adsorption therapy; DAS: disease activity

score. White arrowheads: 1FX 5 mg/kg; black arrowheads: IFX 6 mg/kg.
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{ to 5 mg/day. However, eruption with fever
and severe arthralgia recurred after 3 weeks,
and the dose of prednisolone was increased
to 10 mg/day, without effect. After obtaining

© 2013 The Authors. doi: 10.2340/00015555-1463
Journal Compilation © 2013 Acta Dermato-Venereologica. ISSN 0001-5555



informed consent, GMA was administered twice a week,
for a total of 5 sessions. Erythema with pustules rapidly
disappeared, with reduced arthralgia and fever after GMA
(Fig. 2). The second course of co-therapy with GMA and
infliximab was also effective. After secondary amyloido-
sis was found on the mucous membrane of the stomach
and intestine by gastroenteroscopy, prednisolone was
administered daily at 10 mg/day with infliximab therapy
every 6 weeks (Fig. 1).

DISCUSSION

Pustular psoriasis, a subtype of psoriasis, is a rare disor-
der with skin eruption of erythema, sterile pustules, and
oedema on the whole body, associated with episodes of
fever, leukocytosis, and increased levels of C-reactive
protein. Histopathologically, it is characterized by neu-
trophil infiltration into the epidermis, forming Kogoj’s
spongiotic pustules. Although cyclosporine, etretinate
and TNF-a inhibitors are often administered to patients
with this disease, some cases are refractory to these
therapies. The immunopathogenesis of psoriasis has
been extensively reviewed; helper T (Th) 1 and Th17
lymphocytes contribute to the pathogenesis of psoriasis
through the release of inflammatory cytokines that pro-
mote further recruitment of immune cells, keratinocyte
proliferation, and sustained inflammation. The innate
immune system, including macrophages, dendritic
cells, monocytes, neutrophils, natural killer T cells and
vd T cells, can direct the development of pathogenic
Th cells in psoriasis.

GMA-apheresis is designed to remove granulocytes
and monocytes, which are a major source of inflam-
matory cytokines, from peripheral blood in order to
attenuate inflammation. GMA is an extracorporeal
therapy using a column filled with cellulose acetate
beads, which adsorbs 28.3% of granulocytes, 18.1% of
monocytes, and 7.8% of lymphocytes from blood in the
column (6). It has been reported that CD16+ myeloid
dendritic cells (mDC), activated in ulcerative colitis,
are removed by GMA, probably resulting in a reduc-
tion in serum TNF-a levels (7). Adsorptive depletion
of CD14+/CD16+ mDC may suggest a mechanism for
the beneficial effect of GMA in pustular psoriasis (8). In
our patient, GMA could have removed activated mDC,
followed by reduced cytokine levels including TNF-q,
at a point when TNF-a levels were gradually increasing
because of loss of infliximab efficacy.

Remission in a case of Crohn’s disease has been
reported to have been achieved by a combination of
infliximab and GMA (9). Intensive GMA (2 sessions
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per week) has been reported to be strikingly better than
weekly GMA, both in remission rate and days to remis-
sion (10). This is the first report of pustular psoriasis
treated with a combination of these therapies. In our
patient, no adverse effects were observed during or
after intensive GMA. We conclude that GMA can be
effective for treating refractory pustular psoriasis in a
combination therapy with infliximab.
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