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ABSTRACT

Generalized pustular psoriasis (GPP) is a
chronic, rare, and potentially life-threatening
disease. There is limited understanding of
patient characteristics in GPP and their corre-
lation with disease progression or healthcare
resource utilization. Our review aims to exam-
ine real-world evidence on these characteristics
and the associated disease burden as related to
economic and quality of life factors. Results
showed that most patients with GPP experi-
enced flares once a year, lasting from 2 weeks to
3 months, with [ 80% of patients having

residual disease post-flare, with/without treat-
ment, indicating the long-term nature of GPP.
The impact of GPP on patients’ daily activities
was significant, even in the absence of a flare.
GPP adversely affected mental health, and
anxiety and depression were reported regularly.
Patients with GPP had more comorbidities, were
prescribed more medication, and had more
inpatient and outpatient visits than in matched
plaque psoriasis or general population cohorts.
Improving the education of healthcare provi-
ders in diagnosing GPP, defining disease flares,
and managing the disease, as well as making
globally accepted clinical guidelines for GPP
treatment available, could help to reduce the
burden on patients with GPP. Effective thera-
pies that control and prevent GPP flares and
manage chronic disease are needed.
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Key Summary Points

There is limited knowledge on patient
characteristics in generalized pustular
psoriasis (GPP) and their correlation with
disease progression and/or healthcare
resource utilization.

This review aims to examine the real-
world evidence on these characteristics
and the associated disease burden of GPP
as they relate to economic and quality of
life (QoL) factors.

GPP has a significant detrimental impact
on QoL, compounded by flare severity,
disease chronicity, presence of
comorbidities, and effects on mental
health.

Improving the education of healthcare
professionals and obtaining globally
accepted guidelines for GPP diagnosis and
treatment may reduce the overall burden
on patients with GPP by providing
consistent clinical management.

INTRODUCTION

Generalized pustular psoriasis (GPP) is a
chronic, rare, and potentially life-threatening
autoinflammatory disease [1, 2] characterized
by an acute, widespread eruption of sterile
pustules on erythematous skin [2], known as a
flare. GPP flares often require inpatient hospital
treatment as potentially life-threatening com-
plications may occur in untreated individuals,
including sepsis, respiratory distress, and high-
output heart failure [3]. There is often no obvi-
ous cause for a GPP flare; however, there may be
associated factors [4]. The clinical course of GPP
is variable and can be relapsing with recurrent
flares or persistent with intermittent flares [4, 5].

Although GPP may present in patients with
plaque psoriasis, they are distinct conditions in
clinical characteristics, pathology, and genetic

background [6–10], and GPP represents\1% of
all psoriasis cases [11]. Lack of clinical aware-
ness, plus variations in its presentation and
diagnostic criteria, make it difficult to provide
an accurate estimate of disease prevalence, with
approximately 2 to 124 cases per 100,000 per-
sons cited in the literature [12–15]. As such, GPP
is considered an orphan disease in many juris-
dictions, including the USA.

The exact cause of GPP is often unknown,
but abnormal interleukin-36 (IL-36) pathway
signaling plays a significant role in its
immunopathology [10, 16–19]. Mutations in
the IL-36 pathway cause a positive feedback
loop of uncontrolled inflammatory signaling,
leading to excess production of pro-inflamma-
tory cytokines, chemokine induction, and neu-
trophil recruitment into the epidermis [8].
Some people with GPP have loss-of-function
mutations in the IL-36RN gene, which codes for
the IL-36 receptor antagonist and is a negative
regulator of the IL-36 pathway [10, 17–20]. GPP
is also associated with mutations in several
other genes linked with the IL-36 pathway [21].

Currently, there is limited knowledge on
patient characteristics in GPP and their corre-
lation with disease progression and/or health-
care resource utilization (HCRU). This review
aims to examine the real-world evidence on
these characteristics and the associated disease
burden of GPP as they relate to economic and
quality of life (QoL) factors.

METHODS

Search Strategy

A literature search was performed on MEDLINE
(PubMed) and Google Scholar for English lan-
guage publications between 2012 and 2022.
Inclusion criteria were ‘‘Generalized pustular
psoriasis’’ OR ‘‘GPP’’ OR ‘‘Generalized PP’’ plus
‘‘Real world’’ OR ‘‘real-world’’ OR ‘‘RWE;’’
‘‘HEOR’’ OR ‘‘health economic’’ OR ‘‘economic
burden;’’ ‘‘Clinical outcome;’’ ‘‘Psycholog*;’’
‘‘Case stud*;’’ ‘‘Claim*;’’ ‘‘Clinical profile’’ OR
‘‘clinical feature’’ OR ‘‘clinical characteristic;’’
‘‘HCRU;’’ ‘‘Quality of life;’’ ‘‘Cost analysis;’’ ‘‘Case
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report*’’ OR ‘‘case series;’’ and ‘‘Database’’ OR
‘‘Optum’’ OR ‘‘Corrona’’ OR ‘‘CorEvitas.’’

Study Selection

Titles and abstracts were screened according to
search criteria, and 185 articles were identified
from 2012 to 2022, of which 37 potentially
relevant articles were considered. These were
then screened during full-text review, leaving
30 articles for inclusion in this review, which
are presented in Table 1 [22–51]. This article is
based on previously conducted studies and does
not contain any new studies with human par-
ticipants or animals performed by any of the
authors.

RESULTS

Patient Characteristics, Clinical Features,
and Disease Course in GPP

Demographics
The majority of studies reported a higher
prevalence of GPP in women [23, 30, 48],
although studies from China and Japan repor-
ted a higher prevalence in men [29, 37, 39,
40, 42, 44]. The overall mean age of onset of
GPP was 36.1 to 50.3 years [23, 30, 31, 41,
42, 48], juvenile onset (age of onset\18 years
of age) was 6.3 to 8.0 years [30, 31], and elderly
onset (age of onset[60 years of age) was
70.7 years [22]. In an online survey of US
patients with GPP (N = 66), respondents repor-
ted delays in GPP diagnosis, with 36% of
patients living with symptoms for months and
38% of patients living with symptoms for years
[45].

Plaque Psoriasis
There was a wide variation in the percentage of
patients with GPP with a history of plaque
psoriasis (range 42.4–77.8%)
[23, 30, 31, 35, 36, 38, 43]. In a small retro-
spective study of patients with GPP at two sites
in South Korea (N = 33), patients who had a
history of plaque psoriasis were more likely to
have a flare (90.0%) versus those without

(66.7%) [30]. Two further retrospective studies
of patients with pustular psoriasis from Thai-
land (n = 48) and Italy (n = 13) reported GPP
and concomitant plaque psoriasis in approxi-
mately 31% of patients [26, 48].

Disease Chronicity and Flare Characteristics
In an online survey of US patients with GPP, all
patients had experienced one or more flare in
the past 12 months, and 86% had experienced
two or more GPP flares in the past 12 months
[45]. In a retrospective cohort study of US
patients with GPP, 271 patients had docu-
mented flares, of whom 182 (63%) had one flare
during the follow-up period (mean 724.8 days);
the mean number of flares per patient per year
was 0.88 [51]. In a retrospective South Korean
study, patients with follow-up for C 1 year had
a relapse rate of 76% [30]. The majority of der-
matologists (69%) in the US and Canada esti-
mated that their patients had zero to one flare
per year, whereas 28% estimated two to three
flares per year [47]. More than half (55%) of the
estimated flares lasted 2 to 4 weeks, and 41% of
patients reported that flares lasted from 1 to
3 months [47]. In an online survey, approxi-
mately 54% of patients with GPP had been
diagnosed for 1 to 10 years, with 40% having
been diagnosed for[10 years [45]. Patients
with GPP often live with symptoms from
months to years before receiving a diagnosis.
When their GPP was under control, patients
stated that symptoms caused minimal pain
(38%) or no pain or discomfort (39%), and 70%
of patients reported symptoms were of low
severity [45].

The main signs and symptoms associated
with a diagnosed GPP flare were skin pustules
[45, 47], pain [45, 47, 51], itch [45, 51], plaque/
skin lesions [45, 47, 51], and fever [12, 47, 51]
(Fig. 1). Other signs and symptoms include
erythema (76%), increase in size of affected area
(74%), rash (46%), skin scaling (31%), malaise
(31%), and edema (24%) [45, 47, 51]. Although
most pustules appeared on the trunk and
extremities, pustules were also observed on the
scalp, face, genitals, nail unit, and mucous
membranes [23, 33, 41, 49]. During a flare,
laboratory investigations revealed the presence
of elevated erythrocyte sedimentation rate,
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Table 1 Characteristics of studies included (N = 30)

Author, year,
country

Study type Overall study
sample size
(GPP sample)

Date
collection
period

Data source Outcomes
reported

North America (N = 9)

Crowley et al.

[24]

US

Retrospective

study

68,764 (1669

with GPP)

Oct

2015–Mar

2019

Optum� Clinformatics�

Data Mart

• Comorbidities

• Burden

• Burden on QoL

(anxiety and

depression)

• Burden on

healthcare

Hanna et al.

[27]

US

Retrospective

cross-

sectional

design

• 71 GPP

hospitalizations

• 64 GPP

emergency

department

visits

Oct 2015–Jul

2017

Cerner Health Facts EMR

database

• Comorbidities

• Burden on QoL

(anxiety and

depression)

• Burden on

healthcare

Hanna et al.

[28]

US

Retrospective

matched

cohort study

• Matched

plaque psoriasis

cohort

3890 (975 with

GPP)

• Matched

general

population

cohort 3928

(982 with

GPP)

Apr

2016–Aug

2019

IQVIA PharMetrics Plus

US administrative claims

database

• Burden on QoL

(anxiety and

depression,

mortality)

Lebwohl et al.

[34]

US and

Canada

Retrospective

cohort study

4954 (60 with

GPP)

Data cut-off

Jan 2020

CorEvitas’ (formally

Corrona) Psoriasis

Registry

• Comorbidities

• Burden on QoL

(DLQI,

itch/pain/fatigue

VAS)

Noe et al. [41]

US

Retrospective,

longitudinal

case series

95 Jan

2007–Dec

2018

Participating

sites’ electronic health

records or site-specific

databases

• Patient

characteristics

and clinical

features

• Triggering

factors

• Comorbidities

• Burden on

healthcare
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Table 1 continued

Author, year,
country

Study type Overall study
sample size
(GPP sample)

Date
collection
period

Data source Outcomes
reported

Reisner et al.

[45]

US

Survey based

study

66 respondents Aug 2020 Opt-in market research

database (name

undisclosed)

• Patient

characteristics

and clinical

features

• Triggering

factors

• Comorbidities

• Burden on QoL

(anxiety and

depression)

Sobell et al.

[46]

US

Retrospective

matched

cohort study

• 1175 with GPP

• 75,494 with

plaque psoriasis

4312 matched

general

population

cohort

Oct

2015–Sep

2018

Optum� and IBM�

MarketScan� databases

• Comorbidities

• Burden on QoL

(anxiety and

depression)

• Burden on

healthcare

Strober et al.

[47]

US and

Canada

Survey based

study

29 dermatologist

respondents

Not given Corrona Psoriasis Registry

(now called CorEvitas)

• Patient

characteristics

and clinical

features

Zema et al.

[51]

US

Retrospective

observational

cohort study

1535 Jul 2015–Jun

2020

US electronic health

records

• Patient

characteristics

and clinical

features

• Comorbidities

• Burden on QoL

(anxiety and

depression)

South America (N = 1)

Duarte et al.

[25]

Brazil

Cross-sectional

study

30,004 (1458

with GPP)

Jan

2018–Aug

2020

Outpatient Information

System (SIA–Sistema de

Informações

Ambulatoriais)

• Burden on QoL

(mortality)

Europe (N = 5)
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Table 1 continued

Author, year,
country

Study type Overall study
sample size
(GPP sample)

Date
collection
period

Data source Outcomes
reported

Gisondi et al.

[26]

Italy

Retrospective

study

140 (13 with

GPP)

2005–2021 Electronic database of the

Dermatology Division of

University Hospital of

Verona

• Patient

characteristics

and clinical

features

Kara Polat

et al. [31]

Turkey

Retrospective,

longitudinal

case series

156 Mar

2020–Sep

2020

23 different dermatological

departments

• Patient

characteristics

and clinical

features

• Triggering

factors

• Burden on QoL

(DLQI,

mortality)

Kharawala

et al. [32]

UK

Review article 19 publications 2005–2018 PubMed and EMBASE�
databases

• Burden on QoL

(SF-36)

Löfvendahl

et al. [35]

Sweden

Longitudinal

population-

based registry

study

4961 (914 with

GPP)

2004–2015 Swedish National Patient

Register

• Patient

characteristics

and clinical

features

• Burden on

healthcare

Löfvendahl

et al. [36]

Sweden

Longitudinal

population-

based registry

study

153,733 (1093

with GPP)

2004–2015 Swedish National Patient

Register

• Patient

characteristics

and clinical

features

Asia (N = 15)

Chao and Tsai

[22]

Taiwan

Retrospective

case series

7 Jan

2015–Oct

2021

Department of

Dermatology, National

Taiwan University

Hospital, Taiwan

• Patient

characteristics

and clinical

features
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Table 1 continued

Author, year,
country

Study type Overall study
sample size
(GPP sample)

Date
collection
period

Data source Outcomes
reported

Choon et al.

[23]

Malaysia

Retrospective

study

102 1989–Nov

2011

Electronic and manual

records at the

Department of

Dermatology in Hospital

Sultanah Aminah

Johor Bahru, Malaysia

• Patient

characteristics

and clinical

features

• Triggering

factors

Comorbidities

• Burden on QoL

(DLQI,

mortality)

Hayama et al.

[29]

Japan

Questionnaire

based study

83 2016–2019 Hospitals/facilities

providing dermatological

training under the

certification of the

Japanese Dermatological

Association

• Patient

characteristics

and clinical

features

Jin et al. [30]

South Korea

Retrospective

study

33 Jan

2002–Dec

2012

Pusan National University

Hospital and Busan Paik

Hospital, South Korea

• Patient

characteristics

and clinical

features

• Triggering

factors

• Burden on QoL

(mortality)

Lau et al. [33]

Malaysia

Retrospective

case series

27 Nov

2015–Apr

2016

Medical records of

dermatologist-confirmed

GPP

• Patient

characteristics

and clinical

features

• Triggering

factors

Lu and Shi

[37]

China

Review article NA NA NA • Patient

characteristics

and clinical

features

Manone-

Zenke et al.

[38]

Japan

Retrospective

cohort study

1359 (27 with

GPP)

Jul

2003–Mar

2021

St Luke’s International

Hospital, Tokyo, Japan

• Patient

characteristics

and clinical

features
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Table 1 continued

Author, year,
country

Study type Overall study
sample size
(GPP sample)

Date
collection
period

Data source Outcomes
reported

Miyachi et al.

[39]

Japan

Retrospective

cohort study

1516 Jul

2010–Mar

2019

Diagnosis Procedure

Combination database

• Patient

characteristics

and clinical

features

• Comorbidities

• Burden on QoL

(mortality)

Morita et al.

[40]

Japan

Retrospective

cohort study

• 718 with GPP

• 27,773 with

plaque psoriasis

• 2867

matched

general

population

cohort

Jul

2014–Dec

2019

Japanese MDV database • Patient

characteristics

and clinical

features

• Comorbidities

• Burden on QoL

(anxiety and

depression)

• Burden on

healthcare

Ohata et al.

[42]

Japan

Retrospective

cohort study

1394 (104 with

GPP)

Jan

2010–Dec

2020

West Japan Psoriasis

Registry

• Patient

characteristics

and clinical

features

• Triggering

factors

• Comorbidities

Ohn et al.

2022 [43]

South Korea

Retrospective

cohort study

800 Jan

2007–Dec

2020

Health Insurance

Review and Assessment

Service

• Patient

characteristics

and clinical

features

• Comorbidities

• Burden on QoL

(mortality)

Okubo et al.

[44]

Japan

Retrospective

cohort study

• 148 with GPP

• 28,129 with

plaque psoriasis

• 586 matched

general

population

cohort

Jan

2015–Dec

2019

Japanese Medical Data

Center database

• Patient

characteristics

and clinical

features

• Comorbidities

• Burden on

healthcare
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leukocytosis, thrombocytosis, lymphopenia,
and raised liver enzymes [23, 49]. Data from the
dermatologists’ survey (N = 29) reported that
for flares to be considered as resolved, there
must be few to no pustules (83%), reduced to no
erythema (83%), and minimal to no skin lesions
(66%) [47]. It has been reported that time to
resolution of skin lesions was 2 to 4 weeks for
pustules (52%), 1 to 3 months for erythema
(48%), and 1 to 3 months for scaling (59%) [47].
The majority (83%) of patients had some degree
of residual disease post-flare, including skin
scaling (76%), skin lesions (66%), and erythema
(66%) [47], that continued to impact QoL.

Triggering Factors for GPP Flares

Flares tend to be triggered by certain internal
and external factors, but identifiable triggers are
not always found. The proportion of patients
with unknown triggers was 14.7–62.1%
[23, 41, 42]. The main triggers included changes
in medication (particularly corticosteroid with-
drawal) [30, 31, 33, 41, 42, 45, 48, 49], infec-
tions [30, 31, 33, 41, 42, 45, 48–50], and
emotional stress [31, 33, 45]. Pregnancy
[30, 33, 41, 42, 48], seasonal changes
[30, 49, 50], and hypocalcemia [31, 50] are less
common triggers (Fig. 2).

Table 1 continued

Author, year,
country

Study type Overall study
sample size
(GPP sample)

Date
collection
period

Data source Outcomes
reported

Tosukhowong

et al. [48]

Thailand

Retrospective

cohort study

60 (48 with

GPP)

Jan

2005–Jun

2020

Dermatology Clinic,

Maharaj Nakorn Chiang

Mai Hospital, Thailand

• Patient

characteristics

and clinical

features

• Triggering

factors

Wang et al.

[49]

China

Retrospective

study

26 Jan

2005–Dec

2014

Inpatients medical records • Patient

characteristics

and clinical

features

• Triggering

factors

• Burden on QoL

(mortality)

Wang et al.

[50]

China

Ambispective

study

66 Jan 2013–Jul

2014

Department of

Dermatology, Xinhua

Hospital, Shanghai

Jiaotong University

School of Medicine,

Shanghai, China

• Triggering factors

DLQI Dermatology Life Quality Index, EMR electronic medical record, GPP generalized pustular psoriasis, NA not
applicable, QoL quality of life, SF-36 36-Item Short Form Health Survey, VAS visual analog scale
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GPP Comorbidities

Thirteen studies described comorbidities with
GPP, of which hypertension, hyperlipidemia,
diabetes, and psoriatic arthritis were the most
common (Fig. 3). Other comorbidities reported
in the literature included allergic rhino-con-
junctivitis (2 studies; 8.5–30.9%) [40, 44] and
obesity (3 studies; 9.2–59.3%) [23, 24, 34].

A higher proportion of patients with GPP
was diagnosed with comorbidities than indi-
viduals with other forms of psoriasis or matched
general population controls [24, 28, 40, 44, 46].
In a retrospective South Korean study of GPP
(N = 800), patients admitted to the intensive
care unit (ICU) were significantly older; more
frequently had liver disease, hypertension, dia-
betes, and/or renal disease; and were more likely
to have a history of myocardial infarction (MI)
than those not admitted to the ICU.

Burden on Patient QoL, Daily Activities,
and Mental Health

GPP impacts a person’s daily life, whether that
individual is experiencing a flare, is between
flares, or is in remission [45]. In patients with

GPP, the Dermatology Life Quality Index
(DLQI) mean score was 7.8 to 12.4 [23, 31, 34],
where a score of 6 to 10 indicates a moderate
effect on QoL and a score of 11 to 20 indicates a
very large effect. In a survey of 60 patients with
GPP from the CorEvitas (formerly Corrona)
Psoriasis Registry, 30.0% of patients responded
that GPP had a very large effect on their QoL per
the DLQI score, with 38.3% reporting a small
effect and 16.7% reporting no effect [34].
Patients also reported greater median (in-
terquartile range [IQR]) pain (20 [3–62] vs 5
[0–35]), fatigue (44 [15–73] vs 20 [4–50]), and
itch (59 [10–85] vs 22 [5–70]) than those with
plaque psoriasis (N = 4894) [34]. In a literature
review of GPP [32], a study of QoL using the
36-Item Short Form Health Survey in patients
with psoriasis (N = 380; of which 3% had pus-
tular psoriasis) reported that QoL in patients
with pustular psoriasis was lower than in those
with plaque or guttate psoriasis (no statistical
analysis was performed) [52]. An online survey
of patients with GPP (N = 66) reported that
even in the absence of flare symptoms, GPP had
a high impact on a patient’s ability to be inti-
mate with a partner (23%), exercise (21%),
attend important life events (15%), or wear
shoes (15%) [45]. This impact was greater

Fig. 1 Signs and symptoms associated with a diagnosed
generalized pustular psoriasis (GPP) flare across studies. aIn
the study by Reisner et al., reasons for GPP flares were self-

reported. Data were collated from Reisner et al. [45],
Strober et al. [47], and Zema et al. [51]. Not all symptoms
were reported in each paper
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during flares (impact on the ability to exercise,
58%; be intimate with a partner, 52%; wear
shoes, 47%; complete errands, 44%; or socialize
with friends and family, 41%). In general,
patients reported feeling comfortable asking
questions about GPP (86%) and felt their
healthcare provider (HCP) understood their
diagnosis (89%). However, 50% of patients felt
HCPs did not understand the level of emotional
and physical pain caused by GPP [45].

Several studies reported an impact on mental
health, with patients commonly experiencing
anxiety or depression (Fig. 4). More patients
with GPP reported anxiety or depression versus
those with plaque psoriasis or general popula-
tion-matched cohorts [24, 40, 46].

Burden on Healthcare Systems

All-cause outpatient visits were higher in
patients with GPP in the US and Japan versus
those with plaque psoriasis (28.7 vs 22.6 visits
[24]; 15.7 vs 13.8 [40]; 14.8 vs 11.0 [44]). Data
from a Swedish registry study (GPP, N = 914;

plaque psoriasis, N = 2556; general population,
N = 4047) reported that patients with GPP had
two or more all-cause HCP visits versus general
population-based controls and one more visit
compared with plaque psoriasis controls [35].
The mean length of inpatient stays for patients
with GPP was approximately 7 and 6 days
longer than general population-based controls
and plaque psoriasis controls, respectively [35].
Data from a US GPP case series (N = 95) reported
that 36.8% of patients were hospitalized during
their initial presentation and 67.4% were trea-
ted with systemic therapies, with 17 different
systemic therapies being used during the index
visit [41]. HCRU for 53 patients
with C 6 months of follow-up revealed that
35.8% of patients were hospitalized for disease
flares at a median rate of 0.5 hospitalizations per
year (IQR 0.4–1.6); the median number of
reported dermatology visits was 3.2 per year
(IQR 2.2–6.1; maximum of 18 visits); and eight
patients had additional GPP-specific emergency
department visits (median 0.5; IQR 0.4–1.3)
[41]. Overall, patients with GPP received more

Fig. 2 Common triggering factors for GPP flares identi-
fied across studies. aIn the study by Reisner et al., reasons
for GPP flares were self-reported. Data were collated from
Jin et al. [30], Kara Polat et al. [31], Lau et al. [33], Noe

et al. [41], Ohata et al. [42], Reisner et al. [45],
Tosukhowong et al. [48], Wang et al. [49], and Wang
et al. [50]. Not all triggering factors were reported in each
paper
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Fig. 3 Proportion of patients with GPP reporting comor-
bidities across studies. X denotes the mean value for each
condition. Thirteen studies were included. The number of
studies mentioning each comorbidity is shown in the
chart labels. aCardiovascular disease (CVD) includes
ischemic heart disease, congestive heart failure (HF),
chronic HF, and coronary disease. Data were collated

from Choon et al. [23], Crowley et al. [24], Hanna et al.
[27], Lebwohl et al. [34], Miyachi et al. [39], Morita et al.
[40], Noe et al. [41], Ohata et al. [42], Ohn et al. [43],
Okubo et al. [44], Reisner et al. [45], Sobell et al. [46], and
Zema et al. [51]. CKD chronic kidney disease, COPD
chronic obstructive pulmonary disease, PsA psoriatic
arthritis

Fig. 4 Proportion of patients with GPP reporting anxiety
and depression across studies. aIn the study by Reisner
et al., anxiety and depression were self-reported. Data were

collated from Crowley et al. [24], Hanna et al. [27],
Hanna et al. [28], Lebwohl et al. [34], Morita et al. [40],
Reisner et al. [45], Sobell et al. [46], and Zema et al. [51]
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concomitant medication during a 12-month
follow-up than those with plaque psoriasis
[24, 40, 44, 46]. A higher proportion of patients
with GPP was prescribed opioid pain medica-
tion (36.1–39.8%) than patients with plaque
psoriasis (24.3–24.8%) [24, 46].

In a US study of patients diagnosed with GPP
from a health plan database (IQVIA PharMetrics
Plus), the total direct cost per GPP patient per
month was higher than costs from the matched
plaque psoriasis and general population cohorts
($3175 vs $2031 vs $518, respectively) [28],
mainly comprising pharmacy costs [28]. In
Sweden, the total annual direct cost per GPP
patient during 12-month follow-up was €5062,
more than three times higher than for popula-
tion-based controls (€1610). All-cause inpatient
stays represented the largest share of total costs
[35]. Approximately 33% of the costs appeared
to be directly attributable to the consequences
and complications of GPP [35]. In Japan, all-
cause total cost during 12-month follow-up was
¥1.27 million for patients with GPP versus
¥284.5 K in the matched plaque psoriasis cohort
[44].

These data were published prior to the recent
approval of spesolimab for the treatment of GPP
flares. However, they suggested that previous

treatment options for GPP were suboptimal and
were associated with high costs due to patients
cycling through different treatment regimens,
frequent hospitalization, and the management
of comorbidities [24, 40, 41, 46].

Mortality Rates

Hospital mortality rates for GPP varied from 0 to
1.4 deaths per 100 patient-years (Fig. 5)
[23, 25, 27, 30, 31, 39, 43, 49]. In a retrospective
South Korean study of GPP (N = 800), patients
who died from GPP were older and were more
likely to have hypertension, renal disease, and a
history of MI than survivors [43].

DISCUSSION

The majority of patients with GPP in the
reported studies experienced flares once a year,
lasting 2 weeks to 3 months. Importantly,
approximately 80% of patients had residual
disease after an acute flare, impacting QoL and
indicating the long-term nature of GPP. Ery-
thema is generally the first symptom to appear
during an acute flare and the last symptom to
disappear in most patients [47]. GPP has a

Fig. 5 Mortality rate in patients hospitalized with GPP.
Assumes deaths occurred evenly across study follow-up,
and all patients remained in the study for the entire study
duration. aMortality rate in patients with acute GPP (von
Zumbusch type); other studies report mortality rate in

patients with GPP overall. Data were collated from Choon
et al. [23], Duarte et al. [25], Hanna et al. [27], Jin et al.
[30], Kara Polat et al. [31], Miyachi et al. [39], Ohn et al.
[43], and Wang et al. [49]
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significant effect on patients’ daily activities,
even in the absence of flares, and particularly
affects mental health, with anxiety and depres-
sion being commonly reported. Although it was
not assessed in this review, GPP also impacts
patients’ ability to work [34]. Recent literature
published on GPP mortality rates range from 0
to 3.3 deaths per 100 patient-years in Italy,
Spain, Sweden, and Thailand [53–56]. These
data highlight the need for improved GPP
management while minimizing lethal side
effects. GPP caused a greater burden on health-
care, as patients received more medication (in-
cluding suboptimal medications) and had more
inpatient and outpatient visits than people with
plaque psoriasis or the general population.
Furthermore, the direct costs per patient were
three-fold or greater than for the general pop-
ulation; although indirect costs play a role in
GPP burden, they were not included in this
review.

Unmet Needs in GPP

Further data describing the acute and long-term
burden of GPP, and the health economic path-
ways and burden of disease, in various popula-
tions have been published recently [53, 57–60].
However, there remains an unmet need for
improved guidelines for GPP diagnosis and
management, improved recognition and
understanding of GPP by HCPs, and multi-level
support involving primary care, emergency
care, and dermatologists [61]. The rarity of GPP
and subsequent limited understanding of its
presentation and pathogenesis may hinder
prompt and accurate diagnosis and initiation of
effective treatment. These issues could be
helped by the development of standardized
international guidelines on GPP diagnosis and
management [62]. A Delphi panel of 21 expert
dermatologists established a global consensus
on the clinical course, diagnosis, treatment
goals, and disease management of GPP to
enable the development of an evidence-based
clinical management algorithm [63]. Similarly,
via a validated Delphi method, 32 psoriasis
specialists from the Medical Board of the
National Psoriasis Foundation recently

formulated consensus statements on GPP man-
agement [64].

Providing effective treatment options for
patients with GPP remains a major challenge
[61]. There is a lack of awareness of new treat-
ment options among HCPs. Patients currently
on non-targeted treatments for GPP often con-
tinue to experience flares [51], and the fre-
quency of hospitalizations for GPP has not
changed over time, indicating the need for
better treatments [32]. Given the nature of the
disease (i.e., symptoms post-flare, risk of further
flares, and/or severe disease requiring ongoing
maintenance therapy), long-term management
of GPP is also needed. Research on the IL-36
pathway led to the development of a GPP-
specific treatment, spesolimab, a first-in-class
anti-IL-36 receptor monoclonal antibody,
which was approved by the US Food and Drug
Administration in September 2022 for the
treatment of GPP flares in adults [65]. It has
since received regulatory approval in the Euro-
pean Union, Japan, China, and Taiwan, with
additional countries pending approvals [66].
Data from clinical trials such as the EffisayilTM 1
trial have demonstrated the efficacy and safety
of spesolimab in providing rapid and sustained
clinical improvement for patients with GPP
flares [67–69]. In the EffisayilTM 2 trial, high-
dose spesolimab was shown to prevent GPP
flares over 48 weeks, with an 84% reduction in
the risk of flare development versus placebo
(hazard ratio [95% confidence interval]: 0.16
[0.05–0.54]; p = 0.0005) [70]. A 5-year open-la-
bel extension study to collate long-term efficacy
and safety data for spesolimab is ongoing, with
participants recruited from the EffisayilTM 1 and
EffisayilTM 2 trials [71, 72]. Several case studies
in patients with poor treatment response have
seen a rapid and sustained response following
treatment with spesolimab [73–76]. A second
anti-IL-36 receptor agent, imsidolimab, is in
clinical development, and Phase III clinical tri-
als are nearing completion [77, 78]. Several
biologics are approved in Japan for the treat-
ment of GPP, including anti-tumor necrosis
factor (TNF)-a agents (adalimumab, infliximab,
and certolizumab pegol), anti-interleukin (IL)-
17 agents (IL-17A: secukinumab and ixek-
izumab; IL-17 receptor: brodalumab), and anti-
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IL-23 agents (risankizumab and guselkumab)
[79, 80]. Prior to this, systemic treatment
options for GPP were mainly limited to the off-
label use of agents for the treatment of plaque
psoriasis [79]. In countries where anti-IL-36
receptor agents are not yet available, there have
been some cases of GPP that have been suc-
cessfully managed with off-label biologics [81].

Limitations

This was not a systematic review; thus, some
data may have been excluded if the reports did
not contain information on impact of patient
characteristics on GPP disease burden or HCRU.
As GPP is a rare disease, the published literature
database is limited, and large high-quality
prospective observational studies are lacking.
Definitions and classifications of GPP used in
different studies are not consistent, which ren-
ders comparisons between studies difficult, and
the data arise from small (and some medium-
sized) retrospective studies. Furthermore, only
English articles were included so this review
may not fully account for regional variations.
Finally, some of these studies are surveys of
patients with GPP so it is unclear whether the
self-reported diagnoses are accurate.

CONCLUSIONS

GPP has a significant detrimental impact on
QoL, compounded by flare severity, disease
chronicity, presence of comorbidities, and
effects on mental health. Current treatments
used for GPP are suboptimal, and the economic
burden of disease is greater for patients with
GPP versus those with plaque psoriasis or the
general population, particularly regarding
healthcare and treatment costs. Improving the
education of HCPs and obtaining globally
accepted guidelines for GPP diagnosis and
treatment may reduce the overall burden on
patients with GPP by providing consistent
clinical management. Increased availability of
targeted GPP-specific treatment is needed, such
as an effective long-term therapy that controls
and prevents GPP flares.
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