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Abstract 

A 78-year-old woman who had been suffering from psoriasis vulgaris for 31 years was admit-

ted to hospital because of her erythroderma. A toxic eruption was suspected and she was 

treated with prednisolone 30 mg daily. However, it was ineffective and, suspecting psoriatic 

erythroderma, cyclosporine 150 mg daily was administered with tapering of the predniso-

lone. Two weeks after a dose reduction of cyclosporine to 100 mg/day, erythroderma with 

widespread generalized pustules and fever developed. Histology of a biopsy revealed in-

flammatory infiltrates in the skin with a spongiform pustule of Kogoj, which was consistent 

with generalized pustular psoriasis (GPP). Her pustules improved with additional etretinate  

20 mg/day, but the erythroderma persisted and she consulted us. Three sessions of granulo-

cyte and monocyte apheresis once weekly were effective for her condition and decreased her 

serum levels of IL-6 and IL-8. She had homozygous mutations of c.[28C>T] in IL36RN which 

cause p.[Arg10Ter]. She is the oldest reported case of GPP with a deficiency of interleukin-36 

receptor antagonist (DITRA), although GPP in DITRA has been suggested to usually occur in 

younger cases with no pre-existing psoriasis vulgaris. © 2015 S. Karger AG, Basel 
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Introduction 

Generalized pustular psoriasis (GPP) is an inflammatory skin disorder which occurs in 
patients with or without psoriasis vulgaris and is characterized by sudden fevers and exten-
sive erythemas with pustules and edema, sometimes with life-threatening circulatory and/ 
or respiratory disturbances. Those symptoms develop recurrently and therefore lifelong 
treatment is often required to manage disease activity. Mutations in IL36RN have been iden-
tified in familial GPP and in sporadic cases of GPP [1, 2]. Cases with IL-36RN mutations have 
been named as deficiency of IL-36RN (DITRA) [1]. Recently, two other genes, CARD14 and 
AP1S3, have also been found to be responsible for GPP [3, 4]. 

The efficacy of granulocyte and monocyte apheresis (GMA) on GPP has been investigat-
ed [5] and GMA was indicated for GPP in Japan in October 2012. For treatment of GPP, vita-
min A analogs, cyclosporine, methotrexate and TNF-α inhibitors are available, but in some 
cases with GPP those drugs are not necessarily effective or applicable because they are pedi-
atric cases or involve patients that are elderly, pregnant or have hepatitis B virus infections. 
GMA may be used for such cases as an alternative or an adjuvant therapy to those medica-
tions. Here, we report a 78-year-old patient, the oldest-onset case of GPP ever reported with 
DITRA, who was successfully treated by GMA. 

Case Presentation 

A 78-year-old woman complained of erythroderma and was hospitalized. She had been 
suffering from psoriasis vulgaris since 47 years of age and used over-the-counter drugs for 
treatment. She had hypertension and chronic heart failure which were managed with acet-
azolamide, candesartan cilexetil and amlodipine besylate. Her brother had psoriasis vulga-
ris and her niece had psoriatic arthritis. Her daughter had arthritis with a high anti-nuclear 
antibody (ANA) titer (×1,240), but her diagnosis was not established (fig. 1a). A toxic erup-
tion was suspected for the patient and 30 mg daily prednisolone was administered. Howev-
er, it was ineffective, and the dose of prednisolone was decreased and instead cyclosporine 
150 mg daily was given for 12 days. Cyclosporine was effective and the dose was decreased 
to 100 mg daily, but 2 weeks later, a sudden fever, generalized edema, erythroderma with 
multiple pustules and lakes of pus occurred (fig. 2a). A skin biopsy showed infiltrates of neu-
trophils into the upper spinous and subcorneal layers of the epidermis which formed a Kogoj 
spongiform pustule (fig. 2b). The diagnosis of GPP was made and etretinate 20 mg daily was 
administered. The pustules subsided but the fever and erythroderma with edema continued, 
so she was referred to us. 

On examination, edematous generalized erythroderma with exudations and scales was 
seen, but pustules were absent (fig. 1b, left). A blood test showed a white blood cell count of 
7,380/μl (segment 78.5%, lymphocytes 15.3%, monocytes 6.0%, eosinophils 0.1%, basophils 
0.1%), and a high C-reactive protein level of 13.5 mg/dl. The severity score for GPP [6] was 
12 (skin score 6 plus score for general symptoms and blood tests 6). She was treated with 
bed rest and a combination of cyclosporine and etretinate for 1 week, but the GPP score re-
mained at 10. For supportive therapy, GMA was introduced once weekly. After the initial 
session of GMA, the white blood cell and C-reactive protein levels began to decrease and 
edema, skin redness and scales became less severe. Before GMA, the neutrophil cell count 
was 4,500 cells/µl, but after three sessions of GMA, neutrophils had decreased to 1,608 
cells/µl. At 6 days after the last GMA, the severity score for GPP had improved to 5 (fig. 1b, 
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center). Further sessions of GMA were held, and neutrophils recovered to normal levels by 
19 days, at which time the GPP severity score was 4 (fig. 1b, right). 

During hospitalization, the patient complained of a dry mouth feeling and had a positive 
ANA titer (×320) and a high titer of anti-SSA and anti-SSB auto-antibodies. Sjögren syn-
drome was diagnosed and the symptoms were controlled by cevimeline hydrochloride. After 
treatment with GMA, the dose of cyclosporine was decreased and the drug was eventually 
discontinued, with no exacerbation of GPP. She was followed up with etretinate 10 mg daily 
and topical vitamin D3 and steroids for the remaining lesions of psoriasis vulgaris. Relapse 
of GPP has been absent for 2 years to date. 

The IL36RN gene was examined under approval of the Institutional Review Boards and 
informed consent from the patient and her daughter. PCR products from their genomic DNAs 
were subjected to Sanger sequencing. Genetic analysis revealed homozygous mutations 
c.[28C>T];[28C>T] which led to p.[Arg10Ter];[Arg10Ter] in the patient (fig. 3a). Her daugh-
ter had a heterozygous mutation c.[28C>T];[=] in IL36RN (fig. 3b). The HLA types of the pa-
tient were HLA-A*0201, HLA-B*0201, HLA-DRB1*0803 and HLA-DRB1*1405. 

The serum cytokine levels of IL-1β, IL-6, IL-8 and TNF-α were examined at the patient’s 
first visit, 1 day before the first session of GMA, 2 days after the second session of GMA and 
19 days after the last session of GMA (fig. 4). Those cytokine levels had already decreased 
before the first session of GMA. The serum levels of IL-6 and IL-8 further decreased along 
with the improvement of the GPP score by GMA, but the levels of IL-1β and TNF-α did not. 

Discussion 

Since the discovery of IL36RN as a gene responsible for GPP, at least part of the disease 
is recognized as an inheritable inflammatory skin disorder. Mutations of IL36RN have now 
been reported in more than 70 cases of GPP worldwide. The mutations of c.[28C>T] and 
c.[115+6T>C] are predominant in Japanese cases with DITRA [7] and possibly those are 
founder mutations. The present case also had homozygous mutations c.[28C>T];[28C>T] 
which lead to premature termination of p.[Arg10Ter];[Arg10Ter], and thereby IL-36RN is 
inactivated. The age of onset of GPP ranged from 2 to 68 years in previously reported cases 
with DITRA, and 65% of those were <30 years old. Pre-existing psoriasis vulgaris was docu-
mented in 65% of those cases with DITRA. In some of those cases with psoriasis vulgaris, an 
association with HLA-A*0206 has been suggested [7], but that did not apply to the present 
case. GPP in DITRA occurs at early ages [8] and in cases without plaque-type psoriasis [7]. 
The present patient is not comparable to those reports because of the old-age onset and the 
precedent psoriasis vulgaris. The patient’s daughter also had a heterozygous c.[28C>T] in 
IL36RN. Heterozygous mutations are found in cases with GPP [7], and therefore she might  
be at risk of developing GPP. 

The present case developed psoriasis vulgaris at the age of 47, and it became psoriatic 
erythroderma at 78 years of age along with an exacerbation of heart failure, which caused  
an 18 kg body weight gain with generalized edema. She had dental caries, and the onset of 
GPP was 1 week after a tooth had been extracted. Drugs, dental and upper respiratory infec-
tions, pregnancy and solar irradiation may be precipitating factors for GPP [9]. In the present 
case of DITRA, physical stress, such as the invasive treatment of a dental extraction and/or 
the aggravation of heart failure, might have been triggering factors for GPP. 

The present case was treated by GMA along with cyclosporine and etretinate, because 
those drugs were not so effective for erythroderma and generalized edema of GPP, and 
TNF-α inhibitors were avoided due to her old age and heart failure. GMA is a therapeutic 
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apheresis that selectively removes activated leukocytes by an extracorporeal system using a 
column of cellulose acetate beads (Adacolumn®; Japan Immunoresearch Laboratories Co., 
Ltd., Takasaki, Japan). Plasma immunoglobulins and complement iC3b bind to cellulose ace-
tate beads and then granulocytes and monocytes are adsorbed to the beads via the FcγR 
and/or iC3b receptor 3 (CR3) (MAC-1) expressed on the cell surface [10]. GMA is used for 
treatment of inflammatory bowel disease (IBD) and its efficacy for treating GPP has been 
recently reported [5]. However, the precise therapeutic mechanism for GPP has not been 
fully elucidated. Andoh et al. [11] have shown that blood levels of IL-1β, TNF-α, IL-6 and IL-8 
were decreased by five sessions of GMA in 4 cases with IBD, and they suggested that the 
suppression of those inflammatory cytokines may be involved in the therapeutic efficacy of 
GMA. In the present case with GPP, those cytokine levels began to decrease with the GPP 
score before GMA, possibly because of the bed rest and treatment with cyclosporine and 
etretinate. The levels of IL-8 and IL-6 were responsive to GMA in our case, with a decrease in 
the GPP score from 10 to 5 by the three sessions of GMA. However, in contrast with those 
IBD cases, TNF-α and IL-1β levels did not reflect the efficacy of GMA and the severity of GPP 
in our patient. 

The efficacy of GMA in DITRA with mutation of c.[28C>T];[28C>T] has been recently re-
ported in a GPP case without psoriasis vulgaris, in whom five sessions of GMA improved 
pustules and edema [12]. The present case shows that GMA is also effective as a supportive 
therapy for GPP and for an old age-onset case in DITRA with psoriasis vulgaris. 
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Fig. 1. a Pedigree of the case. The present case (I-1) had had psoriasis vulgaris for 31 years and developed 

GPP at 78 years of age. Her brother (I-2) had psoriasis vulgaris and her daughter (II-1) had arthritis with a 

high titer of ANA. Her niece (II-2) had psoriatic arthritis. b Clinical course of the lesion on her right lower 

leg before and after GMA. Left: The patient showed diffuse edema and severe erythema and desquama-

tions at her first visit, 1 week before treatment with GMA. The severity score of GPP was 12. Center: Ede-

ma, erythemas and scales were markedly improved at 6 days after three sessions of GMA. The severity 

score was 5. Right: The skin conditions were well controlled at 19 days after the last GMA session. The 

severity score was 4. 
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Fig. 2. a Erythemas with multiple pustules and pus lakes at the onset of GPP. b Histology of a lesion. Infil-

trates of neutrophils into the epidermis and a spongiform pustule of Kogoj are evident. Scale bar = 50 µm. 

 

 

 

Fig. 3. IL-36RN mutations of the present case (a) and her daughter (b). Arrows indicate each mutation of 

c.[28C>T];[28C>T] (a) and c.[28C>T];[=] (b), respectively, in IL36RN. 
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Fig. 4. Serum cytokine levels in the course of the case. Blood was sampled 1 week and 1 day before the 

first session of GMA, 2 days after the second session of GMA and 19 days after the last session of GMA. 

Concentrations of serum cytokines, IL-6, TNF-α, IL-1β and IL-8 were measured using Bio-Plex Pro human 

cytokine multiplex assay kits (Bio-Rad, Hercules, Calif., USA) and a Bio-Plex 200 System with high-

throughput fluidics (Bio-Rad). The severity score of GPP for each day is indicated. The serum levels of IL-1 

and IL-6 decreased with the improvement of GPP. 
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