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1  |  INTRODUC TION

Psoriasis is a common chronic inflammatory skin disease that 
can present at any age.1 Various risk factors and comorbidities 
are known to interact with each other and elicit disease.2 The 
Japanese Society for Psoriasis Research (JSPR) has been conduct-
ing annual epidemiological surveys of patients with psoriasis since 
1982.3–6 Kawada et al.3 reported 28 628 cases that were enrolled 

during 1982–2001, while Takahashi et al.4 reported 11 631 cases 
during 2002–2008. Ito et al. reported 9290 cases during 2009–
20125 and Kamiya et al.6 reported 15 287 cases during 2013–
2018. These studies have provided significant information on 
psoriasis, such as changes in the age at onset, comorbidities, and 
treatment trends.

Pustular psoriasis is a rare, severe phenotype. Recent clinical, 
histological, and genetic evidence suggests that generalized pustular 
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Abstract
The Japanese Society for Psoriasis Research (JSPR) has been conducting annual epide-
miological surveys of patients with pustular psoriasis in Japan since 2017. This study 
aimed to conduct a recent epidemiological analysis of patients with pustular psoriasis 
who were enrolled in the JSPR from 2017 to 2020. A total of 291 patients from 131 
medical institutions were enrolled, of which 47.4% (138 cases) were males and 52.6% 
(153 cases) were females. The mean ± standard deviation (SD) age of the patients was 
57.4 ± 20.3 years (males, 61.2 ± 17.3 years; females, 54.1 ± 22.1 years). The mean ± SD 
age of the patients at disease onset was 48.5 ± 22.5 years (males, 50.8 ± 20.6 years; 
females, 46.4 ± 24.0 years). The types of pustular psoriasis observed included the von 
Zumbusch type (59.8%), annular pustular psoriasis (8.2%), impetigo herpetiformis (6.5%), 
and acrodermatitis continua of Hallopeau (4.8%), of which, the majority of the patients 
with impetigo herpetiformis were female. Among the patients, 58.4% were treated with 
oral medications and 44.0% were treated with biologics. The most common oral medi-
cation prescribed was etretinate (52.4%), followed by corticosteroids (24.7%) and cy-
closporin (22.9%). The most common biologics used were IL-17 inhibitors (ixekizumab 
[28.1%] and secukinumab [22.7%]), followed by tumor necrosis factor (TNF) inhibitors 
(infliximab [15.6%]) and IL-23 inhibitors (guselkumab [14.8%] and risankizumab [10.2%]). 
This survey thus provides new and significant information regarding the recent per-
spective of pustular psoriasis, such as patient characteristics and treatment trends, in 
Japan.
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psoriasis (GPP) is a clinical entity distinct from plaque psoriasis.7 
In Japan, Ohkawara et al. reported the characteristics of 541 GPP 
cases in 1996,8 while Ohata et al.9 reported 104 cases in 2021. 
Ozawa et al.10 reported treatments and outcomes of 385 GPP cases 
in 1999, while Miyachi et al.11 reported 1516 cases in 2021. In addi-
tion, the Japanese guidelines for the management and treatment of 
GPP were published in 2018.12 However, till date, only few studies 
have been conducted to determine the characteristics of pustular 
psoriasis cases and treatment trends in Japan. Since 2017, the JSPR 
has conducted annual epidemiological surveys of patients with pus-
tular psoriasis. Thus, this study aimed to conduct a recent epidemio-
logical analysis of patients with pustular psoriasis who were enrolled 
in the JSPR from 2017 to 2020.

2  |  METHODS

The JSPR partners with medical institutions throughout Japan. It 
uses its own questionnaire to perform annual surveys and collect 
data on newly diagnosed pustular psoriasis cases (from April of the 
previous year to March of the survey year). A total of 131 medical 
institutions participated in the surveys for the present study, con-
ducted from 2017 to 2020. The survey was designed to acquire 
information about patient characteristics, lifestyle habits, disease 
severity and subtype, family history, past history and comorbidi-
ties, exacerbating factors, focal infection, distribution of lesions, and 
current treatments. Only data from the completed surveys were in-
cluded. This study was approved by the Ethical Committee of Jichi 
Medical University, the central institute that oversees the entire 
survey.

3  |  RESULTS

3.1  |  Population

A total of 291 patients were enrolled from 2017 to 2020, of which 
47.4% (138 cases) were male and 52.6% (153 cases) were female. 
The age at which patients were initially diagnosed varied from 
1  year to 96 years. The mean ± standard deviation (SD) age of the 
patients was 57.4 ± 20.3 years (males, 61.2 ± 17.3 years; females, 
54.1 ± 22.1 years). The age distributions were as follows: 7 patients 
aged 0–9 years (2.4%; 4 boys [2.9%] and 3 girls [2.0%]), 10 aged 10–
19 years (3.4%; 1 boy [0.7%] and 9 girls [5.9%]), 13 aged 20–29 years 
(4.5%; 1 man [0.7%] and 12 women [7.8%]), 22 aged 30–39 years 
(7.6%; 5 men [3.6%] and 17 women [11.1%]), 42 aged 40–49 years 
(14.4%; 16 men [11.6%] and 26 women [17.0%]), 51 aged 50–59 years 
(17.5%; 29 men [21.0%] and 22 women [14.4%]), 54 aged 60–
69 years (18.6%; 34 men [24.6%] and 20 women [13.1%]), 55 aged 
70–79 years (18.9%; 33 men [23.9%] and 22 women [14.4%]), 30 
aged 80–89 years (10.3%; 13 men [9.4%] and 17 women [11.1%]), and 
7 aged 90 years or older (2.4%; 2 men [1.4%] and 5 women [3.3%]) 
(Figure 1).

3.2  |  Age at onset

The mean ± SD age of the patients at disease onset was 
48.5 ± 22.5 years (males, 50.8 ± 20.6 years; females, 46.4 ± 24.0 years). 
The age at disease onset was 0–9 years for 11 patients (4.0%; 5 boys 
[3.7%] and 6 girls [4.2%]), 10–19 years for 16 patients (5.8%; 4 boys 
[2.9%] and 12 girls [8.5%]), 20–29 years for 39 patients (14.0%; 12 
men [8.8%] and 27 women [19.0%]), 30–39 years for 33 patients 
(11.9%; 17 men [12.5%] and 16 women [11.3%]), 40–49 years for 44 
patients (15.8%; 25 men [18.4%] and 19 women [13.4%]), 50–59 years 
for 33 patients (11.9%; 18 men [13.2%] and 15 women [10.6%]), 
60–69 years for 42 patients (15.1%; 27 men [19.9%] and 15 women 
[10.6%]), 70–79 years for 32 patients (11.5%; 16 men [11.8%] and 16 
women [11.3%]), 80–89 years for 26 patients (9.4%; 12 men [8.8%] 
and 14 women [9.9%]), and 90 years and older for 2 patients (0.7%; 2 
women [1.4%]) (Figure 2).

3.3  |  Patient characteristics

The mean ± SD height (cm) of the patients was 157.9 ± 16.7 (males, 
163.6 ± 17.8; females, 152.2 ± 13.3) (Table 1). The mean ± SD weight 

F I G U R E  1  Age and sex distribution

F I G U R E  2  Age at onset
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(kg) was 58.8 ± 17.5 (males, 63.6 ± 17.3; females, 54.4 ± 16.6). The 
mean ± SD body mass index (BMI) was 22.8 ± 4.9 (males, 23.0 ± 4.4; 
females, 22.7 ± 5.3). Some patients consumed alcohol (100 patients 
[34.4%]; 61 men [44.2%] and 39 women [25.5%]) and/or smoked (87 
patients [29.9%]; 60 men (43.5%) and 27 women [17.6%]). Some pa-
tients had a history of atopic dermatitis (11 patients [3.8%]; 5 men 
[3.6%] and 6 women [3.9%]), bronchial asthma (12 cases [4.1%]; 4 men 
[2.9%] and 8 women [5.2%]), hay fever (19 cases [6.5%]; 11 men [8.0%] 
and 8 women [5.2%]), and visceral malignancies (35 cases [12.0%]; 22 
men [15.9%] and 13 women [8.5%]). A total of 116 patients (39.9%; 
68 men [49.3%] and 48 women [31.4%]) had a history of psoriasis vul-
garis (PsV), while 36 patients (12.4%; 17 men [12.3%] and 19 women 
[12.4%]) had a history of psoriatic arthritis (PsA). The mean ± SD inci-
dence of symptomatic worsening was 1.5 ± 1.8 (males, 1.6 ± 2.4; fe-
males, 1.4 ± 0.9).

3.4  |  Severity and subtype

The percentage of patients with <5%, 5%–10%, 10%–20%, and 
> 20% of the body surface area (BSA) affected was 10.7% (males, 
8.0%; females, 13.1%), 10.0% (males, 8.7%; females, 11.1%), 12.0% 
(males, 10.9%; females, 13.1%), and 57.0% (males, 60.1%; females, 
54.2%), respectively (Table  2). The types of psoriasis observed 
included the von Zumbusch type (59.8%; males, 61.6%; females, 
58.2%), annular pustular psoriasis (8.2%; males, 8.0%; females, 
8.5%), impetigo herpetiformis (6.5%; males, 1.4%; females, 11.1%), 
and acrodermatitis continua of Hallopeau (4.8%; males, 4.3%; fe-
males, 5.2%). Arthralgia, fever, and itchiness were observed in 
20.6% (males, 22.5%; females, 19.0%), 34.7% (males, 35.5%; fe-
males, 34.0%), and 56.4% (males, 58.0%; females, 54.9%) of pa-
tients, respectively.

3.5  |  Family history

Twelve patients (4.1%) had a family history of psoriasis (4 men [2.9%] 
and 8 women [5.2%]). The affected family members included fathers 
(2 women [25.0%]), mothers (1 woman [12.5%]), children (1 woman 
[12.5%]), siblings (2 men [50.0%] and 1 woman [12.5%]), and oth-
ers (1 man [25.0%] and 5 women [62.5%]). In addition, 5 patients 
(1.7%) had a family history of palmoplantar pustulosis (PPP) (2 men 
[1.4%] and 3 women [2.0%]). The affected family members included 
children (1 woman [33.3%]) and others (1 man [50.0%] and 2 women 
[66.7%]).

3.6  |  Past history and comorbidities

A total of 196 patients (67.4%) had a history of comorbidities (104 
men [75.4%] and 92 women [60.1%]). The patients' past history 
and comorbidities included hypertension (78 cases [39.8%]; 47 men 
[45.2%] and 31 women [33.7%]), dyslipidemia (47 cases [24.0%]; 27 
men [26.0%] and 20 women [21.7%]), diabetes mellitus (45 cases 
[23.0%]; 31 men [29.8%] and 14 women [15.2%]), hyperuricemia 
(13 cases [6.6%]; 13 men [12.5%]), cardiovascular disease (14 cases 
[7.1%]; 9 men [8.7%] and 5 women [5.4%]), and cerebrovascular dis-
ease (15 cases [7.7%]; 7 men [6.7%] and 8 women [8.7%]) (Table 3).

3.7  |  Exacerbating factors

Eighty patients (27.5%) had exacerbating factors (36 men [26.1%] 
and 44 women [28.8%]). The exacerbating factors included infection 

TA B L E  1  Patient characteristics

Male Female All

Number of patients 138 153 291

Height (cm), mean ± SD 163.6 ± 17.8 152.2 ± 13.3 157.9 ± 16.7

Weight (kg), mean ± SD 63.6 ± 17.3 54.4 ± 16.6 58.8 ± 17.5

BMI, mean ± SD 23.0 ± 4.4 22.7 ± 5.3 22.8 ± 4.9

Lifestyle habits

Alcohol 61 (44.2%) 39 (25.5%) 100 (34.4%)

Smoking 60 (43.5%) 27 (17.6%) 87 (29.9%)

Past history

Atopic dermatitis 5 (3.6%) 6 (3.9%) 11 (3.8%)

Bronchial asthma 4 (2.9%) 8 (5.2%) 12 (4.1%)

Hay fever 11 (8.0%) 8 (5.2%) 19 (6.5%)

Malignancies 22 (15.9%) 13 (8.5%) 35 (12.0%)

Psoriasis vulgaris 68 (49.3%) 48 (31.4%) 116 (39.9%)

Psoriatic arthritis 17 (12.3%) 19 (12.4%) 36 (12.4)

Abbreviations: BMI, body mass index; SD, standard deviation.

TA B L E  2  Severity and subtype

Male Female All

Severity

BSA <5% 11 (8.0%) 20 (13.1%) 31 (10.7%)

BSA 5%–10% 12 (8.7%) 17 (11.1%) 29 (10.0%)

BSA 10%–20% 15 (10.9%) 20 (13.1%) 35 (12.0%)

BSA > 20% 83 (60.1%) 83 (54.2%) 166 (57.0%)

Unknown 17 (12.3%) 13 (8.5%) 30 (10.3%)

Subtype

von Zumbusch type 85 (61.6%) 89 (58.2%) 174 (59.8%)

Annular pustular 
psoriasis

11 (8.0%) 13 (8.5%) 24 (8.2%)

Impetigo 
herpetiformis

2 (1.4%) 17 (11.1%) 19 (6.5%)

Acrodermatitis 
continua of 
Hallopeau

6 (4.3%) 8 (5.2%) 14 (4.8%)

Others 4 (2.9%) 5 (3.3%) 9 (3.1%)

Unknown 32 (23.2%) 25 (16.3%) 57 (19.6%)

Abbreviation: BSA, body surface area.
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(21 patients [26.3%]; 13 men [36.1%] and 8 women [18.2%]), stress 
(20 cases [25.0%]; 10 men [27.8%] and 10 women [22.7%]), certain 
drugs (18 cases [22.5%]; 7 men [19.4%] and 11 women [25.0%]), 
pregnancy (12 cases [15.0%]; 12 women [27.3%]), certain seasons 
(6 cases [7.5%]; 4 men [11.1%] and 2 women [4.5%]), fatigue (6 cases 
[7.5%]; 3 men [8.3%] and 3 women [6.8%]), and sun exposure (1 case 
[1.3%]; 1 man [2.8%]) (Table 4).

3.8  |  Focal infection

A total of 34 patients (11.7%) had some kind of focal infection (17 
men [12.3%] and 17 women [11.1%]). Focal infections included 
odontogenic infections (18 cases [52.9%]; 10 men [58.8%] and 8 
women [47.1%]), tonsillitis (7 cases [20.6%]; 4 men [23.5%] and 3 
women [17.6%]), and sinusitis (4 cases [11.8%]; 3 men [17.6%] and 1 
woman [5.9%]).

3.9  |  Distribution of skin lesions at the first 
examination

The skin lesions were located on the scalp (41.2%; males, 46.4%; fe-
males, 36.6%), the face (35.7%; males, 39.9%; females, 32.0%), the ear 
(17.9%; males, 19.6%; females, 16.3%), the tongue (2.1%; males, 1.4%; 
females, 2.6%), the neck (33.7%; males, 35.5%; females, 32.0%), the 
chest (72.2%; males, 76.8%; females, 68.0%), the abdomen (78.4%; 
males, 81.2%; females, 75.8%), the umbilicus (17.2%; males, 19.6%; 
females, 15.0%), the upper extremities (76.3%; males, 79.7%; females, 

73.2%), the elbow (28.9%; males, 31.2%; females, 26.8%), the palm 
(20.6%; males, 28.3%; females, 13.7%), the dorsum of the hand (25.8%; 
males, 31.2%; females, 20.9%), the finger (22.7%; males, 25.4%; fe-
males, 20.3%), the fingernail (19.6%; males, 23.9%; females, 15.7%), 
the lower extremities (83.8%; males, 84.1%; females, 83.7%), the knee 
(31.6%; males, 34.8%; females, 28.8%), the sole (15.1%; males, 20.3%; 
females, 10.5%), the dorsum of the foot (26.8%; males, 33.3%; females, 
20.9%), the toe (16.5%; males, 20.3%; females, 13.1%), the toenail 
(13.4%; males, 17.4%; females, 9.8%), the back (74.6%; males, 75.4%; fe-
males, 73.9%), the buttocks (56.7%; males, 56.5%; females, 56.9%), the 
gluteal cleft (14.4%; males, 14.5%; females, 14.4%), the genitalia (11.7%; 
males, 13.8%; females, 9.8%), and the intertriginous area (27.1%; males, 
24.6%; females, 29.4%) at the first examination (Figure 3).

3.10  |  Treatments

The treatments are summarized in Table 5 and the treatment trends 
are shown in (Figure 4–7). A total of 225 patients (77.3%) received 

TA B L E  4  Exacerbating factors

Male Female All

Infection 13 (36.1%) 8 (18.2%) 21 (26.3%)

Stress 10 (27.8%) 10 (22.7%) 20 (25.0%)

Drug 7 (19.4%) 11 (25.0%) 18 (22.5%)

Pregnancy 0 (0%) 12 (27.3%) 12 (15.0%)

Seasonal factors 4 (11.1%) 2 (4.5%) 6 (7.5%)

Fatigue 3 (8.3%) 3 (6.8%) 6 (7.5%)

Sun exposure 1 (2.8%) 0 (0%) 1 (1.3%)

F I G U R E  3  Anatomical distribution of the skin lesions during the 
first examination

TA B L E  3  Patient history and comorbidities

Male Female All

Hypertension 47 (45.2%) 31 (33.7%) 78 (39.8%)

Dyslipidemia 27 (26.0%) 20 (21.7%) 47 (24.0%)

Diabetes mellitus 31 (29.8%) 14 (15.2%) 45 (23.0%)

Hyperuricemia 13 (12.5%) 0 (0%) 13 (6.6%)

Cardiovascular 
disease

9 (8.7%) 5 (5.4%) 14 (7.1%)

Cerebrovascular 
disease

7 (6.7%) 8 (8.7%) 15 (7.7%)
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topical therapy (109 men [79.0%] and 116 women [75.8%]). Topical 
therapies included corticosteroids (151 cases [67.1%]; 76 men 
[69.7%] and 75 women [64.7%]), vitamin D3 (49 cases [21.8%]; 30 
men [27.5%] and 19 women [16.4%]), corticosteroid/vitamin D3 com-
binations (98 cases [43.6%]; 49 men [45.0%] and 49 women [42.2%]), 
tacrolimus (4 cases [1.8%]; 3 men [2.8%] and 1 woman [0.9%]), and 
others (16 cases [7.1%]; 8 men [7.3%] and 8 women [6.9%]).

A total of 28 patients (9.6%) received phototherapy (14 men 
[10.1%] and 14 women [9.2%]). Phototherapy included psoralen ul-
traviolet A (PUVA) (5 cases [17.9%]; 3 men [21.4%] and 2 women 

[14.3%]), narrowband (NB)-UVB (21 cases [75.0%]; 11 men [78.6%] 
and 10 women [71.4%]), broadband (BB)-UVB (1 case [3.6%]; 1 
woman [7.1%]), and targeted UVB (1 case [3.6%]; 1 woman [7.1%]).

Systemic therapy can be divided into oral medication and bi-
ologics. A total of 170 patients (58.4%) were treated with oral 
medications (91 men [65.9%] and 79 women [51.6%]). Oral medica-
tions included etretinate (89 cases [52.4%]; 52 men [57.1%] and 37 
women [46.8%]), methotrexate (11 cases [6.5%]; 7 men [7.7%] and 4 
women [5.1%]), cyclosporin (39 cases [22.9%]; 18 men [19.8%] and 
21 women [26.6%]), apremilast (21 cases [12.4%]; 11 men [12.1%] 

Male Female All

Topical therapy 109 (79.0%) 116 (75.8%) 225 (77.3%)

Corticosteroids 76 (69.7%) 75 (64.7%) 151 (67.1%)

Vitamin D3 30 (27.5%) 19 (16.4%) 49 (21.8%)

Corticosteroid/vitamin D3 49 (45.0%) 49 (42.2%) 98 (43.6%)

Tacrolimus 3 (2.8%) 1 (0.9%) 4 (1.8%)

Others 8 (7.3%) 8 (6.9%) 16 (7.1%)

Phototherapy 14 (10.1%) 14 (9.2%) 28 (9.6%)

PUVA 3 (21.4%) 2 (14.3%) 5 (17.9%)

NB-UVB 11 (78.6%) 10 (71.4%) 21 (75.0%)

BB-UVB 0 (0%) 1 (7.1%) 1 (3.6%)

Targeted UVB 0 (0%) 1 (7.1%) 1 (3.6%)

Systemic therapy

Oral medication 91 (65.9%) 79 (51.6%) 170 (58.4%)

Etretinate 52 (57.1%) 37 (46.8%) 89 (52.4%)

Methotrexate 7 (7.7%) 4 (5.1%) 11 (6.5%)

Cyclosporin 18 (19.8%) 21 (26.6%) 39 (22.9%)

Apremilast 11 (12.1%) 10 (12.7%) 21 (12.4%)

Corticosteroids 22 (24.2%) 20 (25.3%) 42 (24.7%)

NSAIDs 7 (7.7%) 3 (3.8%) 10 (5.9%)

Others 8 (8.8%) 12 (15.2%) 20 (11.8%)

Biologics 61 (44.2%) 67 (43.8%) 128 (44.0%)

Infliximab 10 (16.4%) 10 (14.9%) 20 (15.6%)

Adalimumab 3 (4.9%) 3 (4.5%) 6 (4.7%)

Certolizumab pegol 0 (0%) 1 (1.5%) 1 (0.8%)

Ustekinumab 0 (0%) 0 (0%) 0 (0%)

Secukinumab 13 (21.3%) 16 (23.9%) 29 (22.7%)

Ixekizumab 17 (27.9%) 19 (28.4%) 36 (28.1%)

Brodalumab 0 (0%) 0 (0%) 0 (0%)

Guselkumab 10 (16.4%) 9 (13.4%) 19 (14.8%)

Risankizumab 5 (8.2%) 8 (11.9%) 13 (10.2%)

Tildrakizumab 0 (0%) 0 (0%) 0 (0%)

Biosimilar 0 (0%) 0 (0%) 0 (0%)

Others 3 (4.9%) 1 (1.5%) 4 (3.1%)

GMA 9 (6.5%) 18 (11.8%) 27 (9.3%)

Abbreviations: BB-UVB, broadband ultraviolet B; GMA, granulocyte and monocyte adsorptive 
apheresis; NB-UVB, narrowband ultraviolet B; NSAIDs, non-steroidal anti-inflammatory drugs; 
PUVA, psoralen ultraviolet A.

TA B L E  5  Treatments for psoriasis
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and 10 women [12.7%]), corticosteroids (42 cases [24.7%]; 22 men 
[24.2%] and 20 women [25.3%]), non-steroidal anti-inflammatory 
drugs (NSAIDs) (10 cases [5.9%]; 7 men [7.7%] and 3 women [3.8%]), 
and others (20 cases [11.8%]; 8 men [8.8%] and 12 women [15.2%]). 
A total of 128 patients (44.0%) were treated with biologics (61 men 
[44.2%] and 67 women [43.8%]). The biologics included infliximab 
(20 cases [15.6%]; 10 men [16.4%] and 10 women [14.9%]), adali-
mumab (6 cases [4.7%]; 3 men [4.9%] and 3 women [4.5%]), cer-
tolizumab pegol (1 case [0.8%]; 1 woman [1.5%]), secukinumab (29 
cases [22.7%]; 13 men [21.3%] and 16 women [23.9%]), ixekizumab 
(36 cases [28.1%]; 17 men [27.9%] and 19 women [28.4%]), gusel-
kumab (19 cases [14.8%]; 10 men [16.4%] and 9 women [13.4%]), 
risankizumab (13 cases [10.2%]; 5 men [8.2%] and 8 women 
[11.9%]), and others (4 cases [3.1%]; 3 men [4.9%] and 1 woman 
[1.5%]). Approximately 10.2% of the patients presented with par-
adoxical reactions. Discontinuation or bioswitch was observed in 
29 cases. In patients who received a bioswitch, the most common 
initial biologics were infliximab (7 cases), followed by adalimumab (5 
cases), secukinumab (5 cases), and ixekizumab (4 cases). In patients 
initially treated with infliximab, the second biologic was adalim-
umab (3 cases), secukinumab (3 cases), and ixekizumab (1 case). In 
patients initially treated with adalimumab, the second biologic was 
ixekizumab (4 cases) and risankizumab (1 case). In patients initially 
treated with secukinumab, the second biologic was adalimumab 
(2 cases), ixekizumab (2 cases), and certolizumab pegol (1 case). In 
patients initially treated with ixekizumab, the second biologic was 

guselkumab (3 cases) and certolizumab pegol (1 case). Seven pa-
tients were treated with more than 3 biologics. The total number of 
biologics used was 3 (4 cases), 4 (1 case), 5 (1 case), and 6 (1 case). 
In these cases, the most common initial biologic drug was inflix-
imab (5 cases), among which the second biologics were adalimumab 
(3 cases) and secukinumab (2 cases). In the present study, none 
of the patients were treated with ustekinumab, brodalumab, til-
drakizumab, or biosimilars. Granulocyte and monocyte adsorption 
apheresis (GMA) is approved for the treatment of pustular psoriasis, 
and 27 patients (9.3%) were treated with GMA (9 men [6.5%] and 
18 women [11.8%]).

4  |  DISCUSSION

In the present study, 291 patients were enrolled during 2017–2020 
from 131 medical institutions, of which 47.4% (138 cases) were male 
and 52.6% (153 cases) were female. In a Japanese multicenter ob-
servational study, a total of 104 cases were enrolled, of which 52.9% 
were male.9 In another retrospective study using the Japanese 
Medical Data Vision claims database, a total of 348 cases were en-
rolled, of which 48.5% of the cases were males.13 The male: female 
ratio seems to be almost 1:1 in Japanese patients with pustular pso-
riasis. In contrast, the male: female ratio was 2.7:1 in a retrospective 
study analyzing Chinese patients,14 and 1:2 in a retrospective study 
analyzing Malaysian patients.15 In Brazil, a public claims database 

F I G U R E  4  Treatment trends in topical therapy

F I G U R E  5  Treatment trends in phototherapy. BB-UVB, 
broadband ultraviolet B; NB-UVB, narrowband ultraviolet B; PUVA, 
psoralen ultraviolet A.



    |  9KAMIYA and OHTSUKI

study reported 1458 cases of pustular psoriasis, of which 53% were 
female.16 The predominance of males or females may vary with the 
country.

In terms of age distribution, the proportion of patients in-
creased gradually and subsequently after the age of 40 years 
(Figure 1). The peak was observed in the 70–79-year-old group 
and subsequently decreased thereafter. In male patients, the 
proportion increased gradually and subsequently after the age 
of 40 years. The peak was observed in the 60–69-year-old group 
and 70–79-year-old group. In contrast, the proportion increased 
gradually, peaked in the 40–49-year-old group, and then grad-
ually decreased in the female patients. In a retrospective study 
using the Japanese Medical Data Vision claims database, 50.0% 
of patients were aged 65 years and older.13 In contrast, the pro-
portion of the patients increased gradually and the peak pro-
portions of both male and female patients were 51–60-year-old 
group in a study from Brazil.16 There may be more elderly pa-
tients than young patients in Japan. Moreover, there were more 

elderly patients with pustular psoriasis than in the past JSPR sur-
veys of psoriasis.3–6

Regarding the age at onset, majority of patients were in the 
40–49-year-old group (15.8%) and the 60–69-year-old group (15.1%), 
followed by the 20–29-year-old group (14.0%) (Figure 2). The most 
common age of onset of the male patients was 60–69 years (19.9%), 
followed by 40–49 years (18.4%), while that of the female patients 
was 20–29 years (19.0%). In younger generations between 10–
29 years, female patients were more than twice as many as male pa-
tients. Taken together, the age of onset of female patients was lower 
than that of male patients. This may be partly because pregnancy is 
associated with the onset of pustular psoriasis.

With respect to severity, in 57.0% of the patients, >20% of the 
BSA was affected (males, 60.1%; females, 54.2%), and many severe 
patients were registered in the present survey. The most common 
type was von Zumbusch type (59.8%; males, 61.6%; females, 58.2%).

A family history of psoriasis is often observed, and past JSPR 
surveys revealed that approximately 4.4%–6.4% of the patients with 
psoriasis had a family history.3–6 In GPP, it is well known that in-
terleukin-36 receptor antagonist (IL36RN) and caspase recruitment 

F I G U R E  6  Treatment trends in the oral medication. NSAIDs, 
non-steroidal anti-inflammatory drugs.

F I G U R E  7  Treatment trends in the biologics
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domain family member 14 (CARD14) mutations are associated with 
the development of the disease.17 Although the presence or absence 
of these mutations was not analyzed in the present survey, a family 
history of psoriasis and PPP was observed in 4.1% and 1.7% of the 
patients, respectively. In a Japanese multicenter observational study, 
a family history of psoriasis was observed in 7.8% of the patients,9 
which was 14.5% in a retrospective study in China14 and 31.2% in a 
retrospective study in Malaysia.15 Compared with these studies, the 
percentage was very low in the present survey.

Psoriasis is strongly associated with metabolic syndrome and 
cardiovascular diseases.18 In a past survey of patients with psoria-
sis, past history and comorbidities included hypertension (42.0%), 
dyslipidemia (30.0%), diabetes mellitus (23.7%), hyperuricemia 
(15.1%), cardiovascular disease (6.0%), and cerebrovascular dis-
ease (6.0%).6 In a Japanese multicenter observational study, the 
patients' comorbidities included hypertension (31.4%), dyslipid-
emia (8.8%), diabetes mellitus (14.7%), hyperuricemia (3.9%), car-
diovascular disease (2.9%), and cerebrovascular disease (3.9%) in 
patients with pustular psoriasis.9 In the present survey, 67.4% of 
the patients had past history and comorbidities and there were 
more male patients than female patients. The patients' medical 
history and comorbidities included hypertension (39.8%), dyslip-
idemia (24.0%), diabetes mellitus (23.0%), hyperuricemia (6.6%), 
cardiovascular disease (7.1%), and cerebrovascular disease (7.7%). 
Hyperuricemia was not observed in the female patients. The per-
centages were higher in the present study, possibly due to the dif-
ferences in patient characteristics and severity.

Regarding exacerbating factors, 27.5% of the patients had some 
type of exacerbating factor. Infection was the most common cause 
(26.3%), followed by stress (25.0%), certain drugs (22.5%), and preg-
nancy (15.0%). Among the female patients, pregnancy was the most 
common (27.3%). In the past JSPR surveys of patients with psoria-
sis, stress was the most common, followed by certain seasons and 
infection.3–6 The exacerbating factors differ between the subtypes 
of psoriasis. Pustular psoriasis often occurs in patients administered 
corticosteroids. However, exacerbation caused by oral prednisolone 
was observed in only four patients.

In the present survey, 11.7% of the patients had some kind 
of focal infection. Odontogenic infection was the most com-
mon (52.9%), followed by tonsillitis (20.6%) and sinusitis (11.8%). 
Although the association between PPP and odontogenic infection is 
well established, odontogenic infection was frequently observed in 
patients with pustular psoriasis in the present survey.

In the present study, the most common region affected was the 
lower extremities (83.8%), followed by the abdomen (78.4%), upper ex-
tremities (76.3%), back (74.6%), and chest (72.2%) (Figure 3). There were 
no notable differences between male and female patients. In patients 
with psoriasis, the most common regions are the lower extremities, 
upper extremities, back, and scalp.3–6 In contrast, the most common re-
gions seem to be trunk and extremities in patients with pustular psoria-
sis. In the present survey, 2.1% of the patients had tongue lesions, which 
are characteristic of pustular psoriasis, but not PsV or PsA.

In the treatment group, 77.3% of the patients received topical 
therapy that included corticosteroids (67.1%), vitamin D3 (21.8%), 
and combinations of corticosteroid/vitamin D3 (43.6%). Topical 
corticosteroids were the most common. In contrast, 28 patients 
(9.6%) received phototherapy, of which 21 received NB-UVB. 
Phototherapy is not commonly used in the treatment of pustular 
psoriasis. In terms of systemic therapy, 58.4% of the patients were 
treated with oral medications and 44.0% were treated with bio-
logics. The most common oral medication was etretinate (52.4%), 
followed by corticosteroids (24.7%) and cyclosporin (22.9%). The 
most common biologic agent was ixekizumab (28.1%), followed 
by secukinumab (22.7%), infliximab (15.6%), guselkumab (14.8%), 
and risankizumab (10.2%). The top two were IL-17A inhibitors. 
Bioswitch was observed in 22.7% of patients, which was common 
among infliximab, adalimumab, secukinumab, and ixekizumab. In 
contrast, a total of 27 patients (9.3%) received GMA, and GMA 
was more common during the observation period in pustular pso-
riasis than in PsA. Although the most common therapy varied 
among the studies,9,11 the treatment trend remained unchanged 
during 2017–2020, in the present survey.

In conclusion, the present study evaluated data from annual ep-
idemiological surveys of patients with pustular psoriasis from 2017 
to 2020. This retrospective study did not include all Japanese pa-
tients with pustular psoriasis. However, the results will provide new 
and significant information regarding the recent perspective and 
trends of pustular psoriasis in the Japanese society.
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