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1  |  INTRODUC TION

Generalised pustular psoriasis (GPP) is a rare, heterogeneous, chronic 
and potentially life-threatening autoinflammatory skin disease, char-
acterised by episodes of widespread eruption of sterile, macroscopic 
pustules that occur with or without symptoms and signs of systemic 
inflammation.1,2

The aberrant activation of the interleukin-36 pathway in patients 
with GPP causes an inflammatory reaction and widespread eruption 
of pustules. Flares, the acute phase of GPP involving widespread 
pustules, skin lesions and erythema,3 typically last 2–5 weeks,4 but 
may persist longer than 3 months and may be accompanied by sys-
temic symptoms such as fever, pain, and fatigue.5–7 While the most 
dominant cutaneous symptoms are pustules, erythema and scaling, 
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Abstract
Generalised pustular psoriasis (GPP) is a rare, chronic and life-threatening inflamma-
tory skin disease characterised by widespread eruption of sterile pustules. With the 
approval of a GPP flare treatment in several countries occurring only recently, the 
socioeconomic burden associated with GPP is not well established. To highlight cur-
rent evidence for patient burden, healthcare resource utilization (HCRU) and costs as-
sociated with GPP. Patient burden results from serious complications including sepsis 
and cardiorespiratory failure causing hospitalization and death. HCRU is driven by 
high hospitalization rates and treatment costs. The mean duration of a GPP hospital 
stay ranges from 10 to 16 days. A quarter of patients require intensive care, and the 
mean intensive care stay is 18 days. In comparison to patients with plaque psoria-
sis (PsO), patients with GPP have: a 64% higher score on the Charlson Comorbidity 
Index; higher hospitalization rates (≤36.3% vs. ≤23.3%); lower overall quality of life, 
and higher symptom scores for pain, itch, fatigue, anxiety and depression; direct costs 
associated with treatment 1.3- to 4.5-fold higher; higher rates of disabled work status 
(20.0% vs. 7.6%); and increased presenteeism (i.e. worse impairment at work), impaired 
daily activities, and medically related absenteeism. Current medical management and 
drug treatment utilising non-GPP-specific therapies impose a significant patient and 
direct economic burden. GPP also imposes an indirect economic burden by increasing 
work productivity impairment and medically related absenteeism. This high level of 
socioeconomic burden reinforces the need for new therapies with proven efficacy in 
the treatment of GPP.
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GPP can also have serious life-threatening complications that in-
clude sepsis, acute renal failure, neutrophilic cholangitis, congestive 
heart failure and acute respiratory distress syndrome.5,8,9

GPP (ICD-10 code, L40.1) is an orphan disease,10 so estimates of 
prevalence are sparse in the literature. Prevalence estimates pub-
lished since 2000 range from approximately 1.8 per 1 000 000 peo-
ple in France11 to 459 per 1 000 000 people in Germany12; however, 
the wide range reflects not only potential differences related to geo-
graphical region and ethnicity, but also to the study setting and GPP 
identification algorithm, and the majority of prevalence estimates are 
between 70 and 140 per 1 000 000 persons.13–16 The reported mean 
age at diagnosis ranges between 45 and 50 years.6,13,17 Historically, 
GPP has been viewed as a subset of plaque psoriasis (PsO) (psoriasis 
vulgaris, ICD-10 code L40.0), but more recent literature recognises 
GPP has a distinct aetiology and pathophysiology.18,19

Prompt systemic, disease-modifying therapy is essential to con-
trol flares and life-threatening complications.20 Prior to the recent 
approvals of spesolimab in the US, Japan, the EU, and China, there 
were no GPP-specific treatments approved for the treatment of GPP 
flares (US, EU, and China) or for the improvement of acute symptoms 
of GPP (Japan).21–23 Although other immunomodulatory therapies, 
including biologics, and topical and systemic therapies have been 
used in the treatment of GPP, their utilization is based mainly on 
use in routine care in patients with plaque PsO or non-randomised 
study results from single-arm trials in Japan.21 Additionally, strong 
evidence of the efficacy and safety of these other treatments in pa-
tients with GPP is limited, in part due to the lack of studies, the study 
designs, and the small number of patients.21

The availability of evidence for the socioeconomic burden of 
rare diseases is correlated to the availability of specific therapies to 
treat such diseases.24 Thus, with the only recent approvals in the 
US, Japan, the EU and China of the first therapy approved for the 
treatment of GPP flares (US, EU and China) and improvement of 
acute symptoms of GPP (Japan), the socioeconomic burden of illness 
associated with GPP has not yet been well characterised. This re-
view aims to highlight the available evidence for the patient burden, 
healthcare resource utilization (HCRU), and the costs (direct and in-
direct) associated with GPP.

2  |  GPP PATIENT BURDEN

Patients with GPP experience considerable burden resulting from 
the widespread inflammation of the skin and systemic manifesta-
tions of flares. The clinical course of GPP is heterogenous and can be 
characterised as a relapsing disease with recurrent flares or a persis-
tent disease with intermittent flares.1,2 Even in periods of dormancy, 
pustular lesions can persist.4,7 Symptoms, such as generalised 
rashes of subcorneal and Kogoj's spongiform pustules, skin lesions 
and erythema and severity may vary with each flare within an indi-
vidual patient.3,4,25,26 Flare severity is categorized by the Japanese 
Dermatological Association (JDA) in the JDA-GPP severity criteria as 
mild, moderate or severe as determined by cutaneous and systemic 
symptoms along with abnormal white blood cell, C-reactive protein 

and serum albumin values3; however, aside from this categorisation, 
there is no international consensus on severity thresholds in GPP.

It has been estimated that patients with GPP experience 0–1 
flare per year.7,27,28 In a French cohort study of patients with GPP 
(N = 569), a total of 811 flares were reported throughout the study 
period of 2012–2015. This corresponds to a mean of 1.4 flares per 
person and 0.4 flares per person per year.27 A rate of 0.88 flare 
episodes per patient per year was reported in a US cohort study 
from 2015 to 2020, while the majority of patients had one GPP 
flare in the average follow-up time of 2 years.28 GPP flares have 
a duration of days to months and range in severity from mild to 
life-threatening.7,18,21

Several factors can trigger GPP flares including infections, stress, 
corticosteroid use/withdrawal, other drugs (e.g. methotrexate, TNF 
inhibitors, non-steroidal anti-inflammatory drugs, traditional med-
icine), pregnancy, menstruation, hypocalcemia associated with hy-
poparathyroidism and sunlight.2,5,7,11,26,29,30 In 2023, Kamiya et al. 
reported stress, infection and certain drugs as the most common 
triggers for exacerbations of pustular psoriasis in patients in Japan.31 
GPP flares also occur without a known trigger. Idiopathic flares have 
been reported in 15% of patients by Choon et al. and 57% of patients 
by Zheng et al.5,29 Even when initial flares have known triggers, sub-
sequent flares can occur without known causes.2

Almost all patients present with erythematous pustular lesions 
that are mostly generalised, but can begin in localised areas such as 
the trunk or limbs.5,29 Scalp involvement, nail damage, uveitis, cheilitis, 
geographic tongue and bilateral leg edema have also been observed 
in affected patients.5,29 Alongside the discernible skin symptoms, pa-
tients experience symptoms consistent with systemic inflammation 
such as high fever (45%–96%),3,5,26,28 pain (61%–97%),5,28 and general 
malaise/fatigue (58%).3,26 Laboratory analysis in patients with a GPP 
flare show characteristic elevated erythrocyte sedimentation rate, 
positive c-reactive protein, leukocytosis, hypoproteinemia, hypocal-
cemia and elevated immunoglobulin G or A levels.20

GPP flares can have serious complications, such as sepsis, and 
renal, hepatic, respiratory and heart failure causing hospitalisation 
and mortality.11,26,32 Mortality associated with GPP flares ranges 
from 2% to 16%.5,11,16,27,33 Choon et al. reported a mortality rate of 
7%, with 2% of deaths resulting from sepsis and multiorgan failure 
during the first episode of GPP, and 3% of deaths occurring in subse-
quent GPP flares also due to sepsis.5

GPP presents with a very high burden of comorbidities includ-
ing other autoimmune diseases, arthritis, hypertension, peptic ulcer 
disease, osteoporosis, hyperlipidemia, diabetes mellitus, psoriatic 
arthritis, obesity and asthma.5,23,28,34–39 In a study utilising the 
Swedish National Patient Register, 70% of the identified GPP cases 
(N = 1093) had any selected comorbidity compared with 63% of the 
matched plaque PsO controls (1:3) and 46% of the matched general 
population controls (1:5).38 In particular, comorbid nephritic non-
hypertensive disease, Crohn's disease, chronic renal failure, type 1- 
and type 2 diabetes, and peptic ulcer disease were all more likely to 
occur within GPP cases than plaque PsO controls.38 Compared to 
the general population, Crohn's disease, type 2 diabetes, peptic ulcer 
disease, celiac disease, sinusitis and stroke occurred more frequently 
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within the GPP population.38 Additionally, a large proportion of pa-
tients have a history of or concomitant diagnosis of PsO (plaque PsO 
or other types).5,28,29,32,36

In another comparison of a GPP population (N = 975) to a 
matched plaque PsO population (N = 2915), more patients with GPP 
experience comorbid autoimmune conditions (32.6% vs. 25.4%) and 
metabolic conditions (37.0% vs. 30.5%) (all comparisons p < 0.001).23 
GPP patients had a 64% higher score on Charlson Comorbidity Index 
(CCI) (mean [standard deviation (SD)] 0.467 [1.02] and 0.284 [0.76], 
respectively).23 The increase was even greater between the GPP 
population (N = 982) and the matched general population (N = 2946) 
where the CCI score was more than double for the GPP population 
(0.470 [1.01] and 0.208 [0.77], respectively).23 Within a GPP popula-
tion, patients with flares documented in their electronic healthcare 
records were significantly more likely to experience a higher burden 
of comorbid conditions than those without documented flares over 
the study observation period (34% higher mean CCI score: 2.80 vs. 
2.09, respectively).28

The severe symptoms and serious complications of GPP have a 
negative impact on the patient's quality of life (QoL). Overall QoL 
and symptom scores for pain, itch and fatigue were higher in pa-
tients with GPP than in patients with plaque PsO indicating the 
greater negative impact of GPP (Table 1).35 The impact on QoL ex-
tends into the quiescent phase as shown by a reported mean score 
of 12.4 (range 1–28) for the Dermatology Life Quality Index (DLQI) 
for patients out of the acute GPP phase (score > 10 indicates severe 
QoL impairment).5

New research suggests GPP is associated with considerable 
emotional burden. An analysis of US healthcare claims found pa-
tients with GPP (N = 975) compared to matched plaque PsO con-
trols (N = 2915) were more likely to be diagnosed with an anxiety 
disorder (15.4% vs. 11.6%) or with depression (10.4% vs. 7.3%) 

(both comparisons p < 0.001).23 In the CorEvitas Registry (previ-
ously Corrona) study, a higher proportion of the 60 patients with 
GPP had a history of clinician-reported anxiety (28.3% vs. 17.1%) 
and clinician-reported depression (31.7% vs. 17.1%) compared to the 
4848 patients with plaque PsO.35 In the same study but using an EQ-
5D-3L score, patients with GPP reported symptoms of anxiety and 
depression more than patients with plaque PsO (Table 1), demon-
strating the negative impact GPP has on the psychosocial aspects 
of patients' QoL.35 Further research suggests patients with GPP can 
experience feelings of shame, anger and worry that can impact daily 
activities and their social life.40

3  |  ECONOMIC BURDEN

The full economic impact of GPP is not well known. Studies post-
2020 suggest GPP is associated with significant HCRU, direct costs, 
as well as indirect costs, such as lost productivity. Before 2020 
there was no published literature on the direct and indirect costs 
of GPP.40 Since 2020, four population-based studies reporting on 
the economic burden, including direct costs, for patients in the US 
(n = 990 with GPP),23 Sweden (n = 914),41 and Japan (n = 718 and 
n = 110)34,42 have been published. All four analysed patients with 
GPP with two matched controls: patients with plaque PsO, and the 
general population.

3.1  |  Healthcare resource utilization

HCRU is higher in the GPP population than in the plaque PsO and 
general populations.13,23,34 This is driven by increased inpatient, out-
patient and drug costs.23,34,41,42

PRO measurea

GPP plaque PsO

N Mean (SD) N Mean (SD)

Patient Global Assessment 60 45.6 (31.2) 4882 35.9 (30.1)

Pain VAS 60 33.1 (34.2) 4883 21.5 (29.0)

Itch VAS 60 47.7 (36.8) 4887 35.4 (34.3)

Fatigue VAS 60 42.6 (31.2) 4885 29.5 (28.4)

EQ-5D-3L 60 n (%) 4833 n (%)

Walking 21 (35.0) 1106 (22.9)

Self-care 13 (21.7) 289 (6.0)

Usual activities 26 (43.3) 1252 (25.9)

Pain and discomfort 42 (70.0) 2298 (47.5)

Anxiety and depression 23 (38.3) 1245 (25.8)

Abbreviations: GPP, generalised pustular psoriasis (with or without plaque PsO); PRO, patient-
reported outcomes; PsO, psoriasis only (no reports of other types of psoriasis in registry data); SD, 
standard deviation; VAS, visual analog scale.
Source: Lebwohl et al.35

aHigher scores on Patient Global Assessment, visual analog scale and EQ-5D-3L indicate worse 
symptoms/impairment.

TA B L E  1  Summary of PRO measures 
for patients with GPP and plaque PsO.
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3.1.1  |  Inpatient stays

In a survey of dermatologists, more than half (59%) indicated that 
hospitalisation was somewhat common, very common or always 
required for patients with GPP.7 In the US, an inpatient stay rate 
of 0.026 per patient per month (PPPM) in the GPP population was 
significantly higher than the rate of 0.006 PPPM in the plaque PsO 
population, and 0.006 PPPM in the general population (p < 0.001).23 
The percentage of patients with GPP requiring hospital admission 
ranges from 22.0% to 36.3% and is higher than that observed in pa-
tients with plaque PsO and the general population, which range from 
6.4% to 23.3% and 5.0% to 11.8%, respectively.34,41,42 The number 
of hospital admissions due to GPP increased over the years from 180 
(2000) to 291 (2013) to 286 (2016).40

Inpatient visits for patients with GPP and documented flares 
were threefold that of patients with GPP and no documented 
flares in their electronic health record (44% and 15%, respectively). 
Similarly, emergency department visits in patients with GPP and 
documented flares were twice that of those without (47% and 24%, 
respectively).28

The mean duration of a hospital stay ranges from 10 to 
16 days.5,27,29,40 Length of hospital stays increased for subsequent 
flares, with the mean (SD) stay for the first flare 11.0 (10.2) days 
increasing to 13.4 (12.9) days for the second flare.27 A quarter of 
patients require intensive care unit admission with a mean duration 
for intensive care stay of 18 days.27

Sepsis or unspecified bacterial infection is the most common 
cause of hospitalisation occurring in 5%–10% of patients.32,37 Other 
reported reasons for hospital admission include essential primary 
hypertension, gastro-oesophageal reflux disease, cellulitis, acute 
lymphangitis and atopic dermatitis.32,34,37

3.1.2  |  Outpatient visits

Outpatient visits were also significantly higher in the GPP popula-
tion than in the plaque PsO and general populations.23,41 In Sweden, 
76.2% of GPP patients required outpatient visits compared to 68.4% 
of plaque PsO (p < 0.001), and 46.6% of the general population 
(p < 0.001).41 In the US, mean PPPM outpatient visit rates of 1.7 ver-
sus 1.3 versus 0.6 (p < 0.001) and mean 12-month outpatient visits 
of 24.9, 21.0 and 13.1, for patients with GPP, plaque PsO and the 
general population, respectively, have been reported.23,37

3.1.3  |  Treatment utilization

Non-biologic therapies are used more often than biologic thera-
pies.16,26,34 In Germany between 2005 and 2019, 86 patients with GPP 
received 201 treatment courses with methotrexate (20.9%) and acitre-
tin (13.9%) being the most common treatments received by patients.26 
In this sample of patients, more than half of the treatment courses 
(58.7%) resulted in a partial or non-response.26 The most frequent 

reasons reported for treatment discontinuation across all treatment 
types were ineffectiveness (38.0%) and adverse events (36.4%).26

Topical corticosteroids (35%), oral dermatological therapies 
(methotrexate, cyclosporine, tacrolimus) (13%), and oral corticoste-
roids (11%) were the most common treatments used during flare 
episodes in the US from 2015 to 2020.28 Additionally, opioids were 
prescribed in 21% of flare episodes.28 Overall, the use of biologics 
to treat GPP flares was low in the US (<10% patients)28; however, 
of those patients who were prescribed biologics, almost all (>94%) 
had a comorbid autoimmune condition (i.e. plaque PsO or other pso-
riasis, psoriatic arthritis, rheumatoid arthritis, inflammatory bowel 
disease or uveitis) for which biologic treatment is indicated.28

In a survey of 131 medical institutions in Japan from 2017 to 
2020, 77.3% of patients with pustular psoriasis received topical 
therapy including corticosteroids, vitamin D3, a combination of both, 
tacrolimus, or other topical treatment. Among the patients included 
in this study, 20.7% had ≤10% affected body surface area (BSA), 
and 69.0% had >10% affected BSA. The same study reported 58.4% 
of patients received oral medication, 44.0% received biologics and 
9.6% received phototherapy.31 In another retrospective analysis of 
hospitals in Japan, 1516 patients with GPP were identified that were 
treated with biologics (19%), oral agents (63%) and corticosteroids 
only (18%).16 Patients with GPP treated with biologics had signifi-
cantly less in-hospital morbidity (5.4% biologics vs. 8.2% oral agents 
vs. 12% corticosteroids only, p = 0.02), respiratory complications 
(1.7% vs. 3.7% vs. 8.8%, p < 0.001), and mortality (1.0% vs. 3.7% vs. 
9.1%, p < 0.001).16

Pharmacy HCRU, defined as prescription fills, was significantly 
higher in the GPP population compared to the plaque PsO popula-
tion (mean [SD]: 3.22 [2.9] PPPM vs. 2.63 [2.5] PPPM, p < 0.001).23 
The use of multiple therapies (combinations of topical corticoste-
roids, systemic steroids, TNF inhibitors and interleukin inhibitors) 
was higher in patients with GPP than in those with plaque PsO,34 
whereas the use of topical corticosteroids and other topical non-
steroidal medications was higher in patients with GPP than in the 
general population but similar to patients with plaque PsO.34,41 
Compared to patients with plaque PsO in the CorEvitas Registry, pa-
tients with GPP had more experience with both off-label biologics 
(60.0% vs. 45.6%) and non-biologic systemic therapies (56.7% vs. 
39.5%).35 In addition, while both patients with GPP and plaque PsO 
had similar rates of ≥2 previous off-label biologics (25.0% vs. 21.8%), 
a higher proportion of patients with GPP had experience with ≥2 
previous systemic therapies (15.0% vs. 6.7%).35

3.2  |  Direct costs

The direct costs associated with treating GPP are substantial, rang-
ing from 1.3- to 4.5-fold higher than direct costs associated with 
treating plaque PsO, and 3.1- to 7.9-fold higher than the general 
population (Table  2).13,23,34,42 Individually, total costs for inpatient 
stays, physician visits, and drugs were all significantly higher in the 
GPP population than the plaque PsO population (p < 0.001).41
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Patients can have several flares per year or flare on a yearly 
basis.27 Some patients have ongoing symptoms in the quiescent 
phase that require treatment resulting in ongoing baseline costs.4,7 
Petrilla et al. demonstrated that baseline direct costs substantially 
increase over 12 months for patients with GPP: baseline $4205, in-
creasing to $5253 at 6 months, and $10 647 at 12 months follow-up.36

3.3  |  Indirect costs

There is limited evidence that describes the impact that GPP has on 
patients' ability to work and participate in daily activities. Two recent 
studies suggest there is an indirect burden of illness associated with 
GPP.35,43

In a US CorEvitas study based on the existing psoriasis registry, 
60 patients with GPP were compared to patients with 4894 patients 
with plaque PsO.35 A higher percentage of patients with GPP had a 
disabled work status compared to patients with plaque PsO (20.0% 
vs. 7.6%).35 Based on the Work Productivity and Activity Impairment 
(WPAI) questionnaire, patients with GPP had higher presenteeism (i.e. 
reduced productivity at work; mean 28.6 vs. 12.5; median 24.0 vs. 0) 
and percentage of daily activities impaired (mean 31.9% vs. 17.1%; 
median 20.0% vs. 3.0%) compared to patients with plaque PsO.35

Also in the US, medically related absenteeism, leave of absence 
and costs of absenteeism were compared in a working population 
of patients with GPP, plaque PsO, and non-GPP controls.43 Patients 
with GPP had a higher day per month medically related absenteeism 
(rate ratio [95% CI] 2:1 [1.7, 2.6]), higher odds of medically-related 
absenteeism (odds ratio (OR) [95% CI]: 40.8 [5.5, 301.4]), higher odds 
of leave of absence (OR [95% CI]: 8.5 [1.04, 69.2]) and higher monthly 
absenteeism costs (mean difference: $83 [2019 USD], p = 0.001) 
than non-GPP controls. The GPP and plaque PsO populations were 
comparable when analysed for these same outcomes.43

4  |  DISCUSSION

GPP is a heterogeneous disease that is different from plaque PsO.9,44 
Moreover, the current guidance for the diagnosis and treatment of 
GPP is limited and not standardised.2,20,44 Due to the potential for 
sepsis, cardiorespiratory failure, renal failure or other complications 
that can lead to death, a prompt diagnosis and systemic treatment 
initiation are essential.5,8,9,20 Patients frequently require hospitalisa-
tion regardless of severity level.7,27,34,41,42

Despite being a distinctly different disease from plaque PsO, the 
current treatment paradigm for GPP relies on treatments used to 
treat plaque PsO. Their use is based on limited evidence of efficacy 
and treatments such as retinoids, cyclosporin and methotrexate 
have important safety considerations and do not offer rapid reso-
lution of flares.20 The off-label use of TNF inhibitors and interleu-
kin-12/23 inhibitor (ustekinumab) has also induced paradoxical 
pustular eruptions in patients with autoimmune diseases including 
plaque PsO.45–48TA
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Our understanding of the socioeconomic burden associated 
with GPP is beginning to increase with recent studies making a com-
parison to patients with plaque PsO and highlighting the increased 
burden of comorbidities and symptoms including pain, itch and fa-
tigue.23,35 Increased HCRU and direct costs for the treatment of pa-
tients with GPP compared to plaque PsO were also evident.34,41,42

Recent studies have shown GPP is associated with psychoso-
cial burden.23,35,37 GPP is an unpredictable disease with severe 
life-threatening complications. Although known causes of previous 
flares may be avoided, future flares may result from different triggers 
or are idiopathic.5,29 The combination of discernible skin symptoms, 
comorbidities and the unpredictable nature of the disease, provide 
a potential rationale as to why recent literature suggests patients 
with GPP have higher rates of documented anxiety and depression, 
as well as higher scores on PROs measuring anxiety and depression 
than patients with plaque PsO.23,35,37

The higher cost of treating GPP compared to plaque PsO is 
driven by hospital and treatment costs.23,34,41,42 The prevention of 
life-threatening complications requires prompt treatment and a high 
level of HCRU, including intensive care.5,27,29,40 Hospital admissions 
for GPP have increased in recent years in Germany.40 While the 
exact reason for this is unknown, is it cause for further exploration 
and suggests that more therapies approved for the treatment of GPP 
flares are needed.

The use of biologics for the treatment of GPP is increasing albeit 
without economic evaluations nor regulatory approvals as treat-
ments for GPP flares or acute symptoms of GPP.16,21,23 Drugs for 
the treatment of rare diseases typically have higher costs and higher 
data uncertainty driven by the lower number of patients; as such 
frameworks and thresholds established for the assessment of costs 
per quality-adjusted life years might fall short for rare and orphan 
diseases such as GPP.49–51 The cost burden is primarily mitigated by 
accelerated and sustained therapeutic success.5,23,52

Not specific to GPP, the mean (range) annual treatment costs 
across 20 non-oncological orphan medicines in Germany was 
€296 881 (€27 811 to €1 647 627).53 Per capita spending on drugs 
used to treat rare diseases has been estimated to range from €1.32 
(Latvia) to €20.23 (France) across Europe.53 For Sweden, the per cap-
ita spending on rare disease drugs was €11.23. In 2015, Löfvendahl 
et al. estimated the mean annual total all-cause drug treatment costs 
for GPP at €1933.41,53 Spesolimab, the first drug targeting the aber-
rant IL-36 signalling in GPP, has been recently approved for the treat-
ment of GPP flare in the US, EU and China and for the improvement 
of acute symptoms of GPP in Japan. Future studies to understand 
the impact of targeted, disease-specific treatment on the socioeco-
nomic burden of GPP are warranted.

5  |  CONCLUSION

In conclusion, the clinical manifestations of GPP and associated 
severe comorbidities put patients at risk of life-threatening com-
plications and potential mortality. Unsurprisingly, patients' QoL is 

significantly impacted, even in comparison to other autoimmune 
diseases. Current medical management and drug treatment utilising 
non-GPP-specific therapies are associated with high hospitalisation 
rates and costs that impose a significant direct economic burden. 
GPP also imposes an indirect economic burden by increasing work 
productivity impairment and medically related absenteeism. This 
high level of socioeconomic burden reinforces the need for new 
therapies with proven efficacy in the treatment of GPP. Spesolimab 
is anticipated to reduce the overall burden of GPP, but remains to be 
evaluated.

AUTHOR CONTRIBUTIONS
All authors (Thomas M. Zimmermann, Patrick Hofmann and Gretchen 
R. Chiu) were involved in the planning/conduct of study, collecting 
and/or interpreting data, drafting manuscript and provided approval 
to submit this work for publication.

ACKNO​WLE​DG E​MENTS
Elizabeth Hubscher, PhD, and Leah Wiltshire, BPharm, of Cytel, Inc. 
provided writing, editorial support, and formatting assistance, which 
was contracted and funded by Boehringer Ingelheim (BI).

FUNDING INFORMATION
This study was funded by Boehringer Ingelheim. All authors meet the 
International Committee of Medical Journal Editors (ICMJE) criteria 
for authorship for this article, take responsibility for the integrity of 
the work as a whole and have given their approval for this version 
to be published. Boehringer Ingelheim was given the opportunity to 
review the manuscript for medical and scientific accuracy as well as 
intellectual property considerations.

CONFLIC T OF INTERE S T S TATEMENT
The authors are employees of Boehringer Ingelheim (BI).

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

DISCLOSURE S
The authors did not receive payment related to the development of 
the manuscript.

ORCID
Thomas M. Zimmermann   https://orcid.org/0000-0001-5242-4057 

R E FE R E N C E S
	 1.	 Bachelez H. Pustular psoriasis: the dawn of a new era. 

Acta Derm Venereol. 2020;100(3) adv00034:87-93. 
doi:10.2340/00015555-3388

	 2.	 Navarini A, Burden A, Capon F, et al. European consensus state-
ment on phenotypes of pustular psoriasis. J Eur Acad Dermatol 
Venereol. 2017;31:1792-1799.

	 3.	 Morita A, Okubo Y, Imafuku S, et al. Assessment of flare frequency 
and severity of generalized pustular psoriasis in Japanese patients: 

 16000625, 2023, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/exd.14841 by B

oehringer Ingelheim
 Pharm

a G
m

bh &
 C

o K
g, W

iley O
nline L

ibrary on [08/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-5242-4057
https://orcid.org/0000-0001-5242-4057
https://doi.org//10.2340/00015555-3388


    |  1225ZIMMERMANN et al.

a retrospective chart review study. JEADV Clinical Practice. 2023:1-
12. doi:10.1002/jvc2.113

	 4.	 Choon S, Navarini A, Pinter A. Clinical course and characteristics of 
generalized pustular psoriasis. Am J Clin Dermatol. 2022;23(1):S21-
S29. doi:10.1007/s40257-021-00654-z

	 5.	 Choon S, Lai N, Mohammad N, Nanu N, Tey K, Chew S. Clinical 
profile, morbidity, and outcome of adult-onset generalized pustular 
psoriasis: analysis of 102 cases seen in a tertiary hospital in Johor, 
Malaysia. Int J Dermatol. 2014;53:676-684.

	 6.	 Jin H, Cho HH, Kim WJ, et al. Clinical features and course of gener-
alized pustular psoriasis in Korea. J Dermatol. 2015;42(7):674-678. 
doi:10.1111/1346-8138.12863

	 7.	 Strober B, Kotowsky N, Medeiros R, et al. Unmet medical 
needs in the treatment and management of generalized pustu-
lar psoriasis flares: evidence from a survey of Corrona Registry 
Dermatologists. Dermatol Ther. 2021;11:529-541. doi:10.1007/
s13555-021-00493-0

	 8.	 Borges-Costa J, Silva R, Goncalves L, Filipe P, Soares de 
Almeida L, Gomes M. Clinical and laboratory features in 
acute generalized pustular psoriasis: a retrospective study 
of 34 patient. Am J Clin Dermatol. 2011;12(4):271-276. 
doi:10.2165/11586900-000000000-00000

	 9.	 Ly K, Beck K, Smith MP, Thibodeaux Q, Bhutani T. Diagnosis and 
screening of patients with generalized pustular psoriasis. Psoriasis 
(Auckl). 2019;9:37-42. doi:10.2147/PTT.S181808

	10.	 Orphanet. Generalized pustular psoriasis. Accessed November 
17, 2022. https://www.orpha.net/conso​r/cgi-bin/Disea​se_Search.
php?lng=EN&data_id=19519​&Disea​se_Disea​se_Search_disea​
seGro​up=gener ​al ize​d-pustu​lar-psor i ​asis&Disea​se_Disea​
se_Search_disea​seTyp​e=Pat&Disease(s)/group%20of%20
diseases=Generalized-pustular-psoriasis&title=Generalized%20
pustular%20psoriasis&search=Disease_Search_Simple

	11.	 Augey F, Renaudier P, Nicolas J. Generalized pustular psoria-
sis (Zumbusch): a French epidemiological survey. Eur J Dermatol. 
2006;16:669-673.

	12.	 Schafer I, Rustenbach SJ, Radtke M, Augustin J, Glaeske G, Augustin 
M. Epidemiology of psoriasis in Germany–analysis of secondary 
health insurance data. Gesundheitswesen. 2011;73(5):308-313. 
doi:10.1055/s-0030-1252022

	13.	 Lofvendahl S, Norlin J, Schmitt-Egenolf M. Prevalence and inci-
dence of generalized pustular psoriasis in Sweden: a population-
based register study. Br J Dermatol. 2022;186:970-976. doi:10.1111/
bjd.20966

	14.	 Lee J, Kang S, Park J, Jo S. Prevalence of psoriasis in Korea: a 
population-based epidemiological study using the Korean National 
Health Insurance Database. Ann Dermatol. 2017;29(6):761-767. 
doi:10.5021/ad.2017.29.6.761

	15.	 Feldman SR, Kotowsky N, Gao R, Brodovicz KG, Leonardi C, Menter 
A. Prevalence of generalized pustular psoriasis in the USA: Results 
from multiple administrative claims databases. Eur Acad Dermatol 
Venereol Cong. 2021.

	16.	 Miyachi H, Konishi T, Kumazawa R, et al. Treatments and out-
comes of generalized pustular psoriasis: a cohort of 1516 patients 
in a nationwide inpatient database in Japan. J Am Acad Dermatol. 
2022;86(6):1266-1274. doi:10.1016/j.jaad.2021.06.008

	17.	 Zelickson BD, Muller SA. Generalized pustular psoriasis. A review 
of 63 cases. Arch Dermatol. 1991;127(9):1339-1345.

	18.	 Zheng M, Jullien D, Eyerich K. The prevalence and disease char-
acteristics of generalized pustular psoriasis. Am J Clin Dermatol. 
2022;23(1):S5-S12. doi:10.1007/s40257-021-00664-x

	19.	 Zhou J, Luo Q, Cheng Y, Wen X, Liu J. An update on genetic 
basis of generalized pustular psoriasis (review). Int J Molec Med. 
2021;47(6):49-51. doi:10.3892/ijmm.2021.4951

	20.	 Fujita H, Terui T, Hayama K, et al. Japanese guidelines for the man-
agement and treatment of generalized pustular psoriasis: the new 

pathogenesis and treatment of GPP. J Dermatol. 2018;45(11):1235-
1270. doi:10.1111/1346-8138.14523

	21.	 Gooderham MJ, Van Voorhees AS, Lebwohl MG. An update on gen-
eralized pustular psoriasis. Expert Rev Clin Immunol. 2019;15(9):907-
919. doi:10.1080/1744666X.2019.1648209

	22.	 Food and Drug Administration (FDA). SPEVIGO® (spesolimab-
sbzo) injection fiuPIAD. 2022 https://www.acces​sdata.fda.gov/
drugs​atfda_docs/label/​2022/76124​4s000​lbl.pdf

	23.	 Hanna M, Singer D, Valdecantos W. Economic burden of general-
ized pustular psoriasis and palmoplantar pustulosis in the United 
States. Curr Med Res Opin. 2021;37:735-742.

	24.	 Angelis A, Tordrup D, Kanavos P. Socio-economic burden of rare 
diseases: a systematic review of cost of illness evidence. Health 
Policy. 2015;119(7):964-979. doi:10.1016/j.healthpol.2014.12.016

	25.	 Komine M, Morita A. Generalized pustular psoriasis: current 
management status and unmet medical needs in Japan. Expert 
Rev Clin Immunol. 2021;17(9):1015-1027. doi:10.1080/17446
66X.2021.1961580

	26.	 Kromer C, Loewe E, Schaarschmidt ML, et al. Drug survival in the 
treatment of generalized pustular psoriasis: a retrospective mul-
ticenter study. Dermatol Ther. 2021;34(2):e14814. doi:10.1111/
dth.14814

	27.	 Bachelez H, Massol J, de Pouvourville G, et al. 26591 
Characterization of flares in patients with generalized pustular pso-
riasis–a population-based study from the French National Health 
Data System database (SNDS). Am Acad Dermatol. 2021;85(3):AB20.

	28.	 Zema CL, Valdecantos WC, Weiss J, Krebs B, Menter AM. 
Understanding flares in patients with generalized pustular psori-
asis documented in US electronic health records. JAMA Dermatol. 
2022;158(10):1142-1148. doi:10.1001/jamadermatol.2022.3142

	29.	 Zheng J, Chen W, Gao Y, et al. Clinical analysis of generalized pus-
tular psoriasis in Chinese patients: a retrospective study of 110 
patients. J Dermatol. 2021;48(9):1336-1342. doi:10.1111/134
6-8138.15958

	30.	 Baker H, Ryan TJ. Generalized pustular psoriasis. A clinical and ep-
idemiological study of 104 cases. Br J Dermatol. 1968;80(12):771-
793. doi:10.1111/j.1365-2133.1968.tb11947.x

	31.	 Kamiya K, Oiso N, Kawada A, Ohtsuki M. Epidemiological survey 
of patients with pustular psoriasis in the Japanese Society for 
Psoriasis Research from 2017 to 2020. J Dermatol. 2023;50(1):3-11. 
doi:10.1111/1346-8138.16583

	32.	 Duarte G, Esteves de Carvalho A, Romiti R, et al. Generalized pus-
tular psoriasis in Brazil: a public claims database study. JAAD Int. 
2022;6:61-67. doi:10.1016/j.jdin.2021.12.001

	33.	 Ryan TJ, Baker H. The prognosis of pustular psoriasis. Br J Dermatol. 
1971;85(5):407-411. doi:10.1111/j.1365-2133.1971.tb14044.x

	34.	 Morita A, Kotowsky N, Gao R, Shimizu R, Okubo Y. Patient charac-
teristics and burden of disease in Japanese patients with general-
ized pustular psoriasis: results from the Medical Data Vision claims 
database. J Dermatol. 2021;48(10):1463-1473. doi:10.1111/134
6-8138.16022

	35.	 Lebwohl M, Medeiros RA, Mackey RH, et al. The disease burden of 
generalized pustular psoriasis: real-world evidence from CorEvitas' 
Psoriasis Registry. J Psoriasis Psoriatic Arthritis. 2022;7(2):71-78. 
doi:10.1177/24755303221079814

	36.	 Petrilla AA, Pahuja S, Kumar S, Jaeger CR. Treatment, healthcare re-
source utilization, and healthcare costs for medicare patients with 
generalized pustular psoriasis and palmoplantar pustulosis (3735). 
Pharmacoepidemiol Drug Saf. 2020;29(Suppl 3):85-86. doi:10.1002/
pds.5114

	37.	 Sobell JM, Gao R, Golembesky AK, et al. Healthcare resource uti-
lization and baseline characteristics of patients with generalized 
pustular psoriasis: real-world results from a large US database of 
multiple commercial medical insurers. J Psoriasis Psoriatic Arthritis. 
2021;6(3):143-150. doi:10.1177/24755303211021779

 16000625, 2023, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/exd.14841 by B

oehringer Ingelheim
 Pharm

a G
m

bh &
 C

o K
g, W

iley O
nline L

ibrary on [08/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org//10.1002/jvc2.113
https://doi.org//10.1007/s40257-021-00654-z
https://doi.org//10.1111/1346-8138.12863
https://doi.org//10.1007/s13555-021-00493-0
https://doi.org//10.1007/s13555-021-00493-0
https://doi.org//10.2165/11586900-000000000-00000
https://doi.org//10.2147/PTT.S181808
https://www.orpha.net/consor/cgi-bin/Disease_Search.php?lng=EN&data_id=19519&Disease_Disease_Search_diseaseGroup=generalized-pustular-psoriasis&Disease_Disease_Search_diseaseType=Pat&Disease
https://www.orpha.net/consor/cgi-bin/Disease_Search.php?lng=EN&data_id=19519&Disease_Disease_Search_diseaseGroup=generalized-pustular-psoriasis&Disease_Disease_Search_diseaseType=Pat&Disease
https://www.orpha.net/consor/cgi-bin/Disease_Search.php?lng=EN&data_id=19519&Disease_Disease_Search_diseaseGroup=generalized-pustular-psoriasis&Disease_Disease_Search_diseaseType=Pat&Disease
https://www.orpha.net/consor/cgi-bin/Disease_Search.php?lng=EN&data_id=19519&Disease_Disease_Search_diseaseGroup=generalized-pustular-psoriasis&Disease_Disease_Search_diseaseType=Pat&Disease
https://doi.org//10.1055/s-0030-1252022
https://doi.org//10.1111/bjd.20966
https://doi.org//10.1111/bjd.20966
https://doi.org//10.5021/ad.2017.29.6.761
https://doi.org//10.1016/j.jaad.2021.06.008
https://doi.org//10.1007/s40257-021-00664-x
https://doi.org//10.3892/ijmm.2021.4951
https://doi.org//10.1111/1346-8138.14523
https://doi.org//10.1080/1744666X.2019.1648209
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/761244s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/761244s000lbl.pdf
https://doi.org//10.1016/j.healthpol.2014.12.016
https://doi.org//10.1080/1744666X.2021.1961580
https://doi.org//10.1080/1744666X.2021.1961580
https://doi.org//10.1111/dth.14814
https://doi.org//10.1111/dth.14814
https://doi.org//10.1001/jamadermatol.2022.3142
https://doi.org//10.1111/1346-8138.15958
https://doi.org//10.1111/1346-8138.15958
https://doi.org//10.1111/j.1365-2133.1968.tb11947.x
https://doi.org//10.1111/1346-8138.16583
https://doi.org//10.1016/j.jdin.2021.12.001
https://doi.org//10.1111/j.1365-2133.1971.tb14044.x
https://doi.org//10.1111/1346-8138.16022
https://doi.org//10.1111/1346-8138.16022
https://doi.org//10.1177/24755303221079814
https://doi.org//10.1002/pds.5114
https://doi.org//10.1002/pds.5114
https://doi.org//10.1177/24755303211021779


1226  |    ZIMMERMANN et al.

	38.	 Lofvendahl S, Norlin JM, Schmitt-Egenolf M. Comorbidities in pa-
tients with generalized pustular psoriasis- a nationwide population-
based register study. J Am Acad Dermatol. 2023;88(3):736-738. 
doi:10.1016/j.jaad.2022.09.049

	39.	 Feldman SR, Gao R, Bohn RL, et al. Treatment patterns among 
patients with generalized pustular psoriasis [abstract 253]. EADV 
Congress. 2022:25-26.

	40.	 Kharawala S, Golembesky A, Bohn R, Esser D. The clinical, hu-
manistic, and economic burden of generalized pustular psoriasis: a 
structured review. Expert Rev Clin Immunol. 2020;16(3):239-252. do
i:10.1080/1744666X.2019.1708193

	41.	 Löfvendahl S, Norlin JM, Schmitt-Egenolf M. Economic Burden 
of generalized pustular psoriasis in Sweden: a population-based 
register study. Psoriasis (Auckl). 2022;12:89-98. doi:10.2147/ptt.
S359011

	42.	 Okubo Y, Kotowsky N, Gao R, Saito K, Morita A. Clinical character-
istics and health-care resource utilization in patients with general-
ized pustular psoriasis using real-world evidence from the Japanese 
medical data center database. J Dermatol. 2021;48(11):1675-1687. 
doi:10.1111/1346-8138.16084

	43.	 Hanna M, Singer D, Tang W, et al. PRO41 indirect burden of illness 
in patients with generalized pustular psoriasis in the United States. 
Value Health. 2020;23:S696-S697. doi:10.1016/j.jval.2020.08.1777

	44.	 Fujita H, Gooderham M, Romiti R. Diagnosis of generalized pustular 
psoriasis. Am J Clin Dermatol. 2022;23(Suppl 1):31-38. doi:10.1007/
s40257-021-00652-1

	45.	 Collamer AN, Battafarano DF. Psoriatic skin lesions induced by 
tumor necrosis factor antagonist therapy: clinical features and pos-
sible immunopathogenesis. Semin Arthritis Rheum. 2010;40(3):233-
240. doi:10.1016/j.semarthrit.2010.04.003

	46.	 Gregoriou S, Kazakos c, Christofidou E, Kontochristopoulos g, 
Vakis G, Rigopoulos D. Pustular psoriasis development after ini 
tial ustekinumab administration in chronic plaque psoriasis. Eur J 
Dermatol. 2011;21(1):104-105. doi:10.1684/ejd.2010.1164

	47.	 Wenk KS, Claros JM, Ehrlich A. Flare of pustular psoriasis after 
initiating ustekinumab therapy. J Dermatolog Treat. 2012;23(3):212-
214. doi:10.3109/09546634.2010.534430

	48.	 Bachelez H, Barker J, Burden AD, Navarini AA, Krueger JG. 
Generalized pustular psoriasis is a disease distinct from psoriasis 
vulgaris: evidence and expert opinion. Expert Rev Clin Immunol. 
2022;18(10):1033-1047. doi:10.1080/1744666X.2022.2116003

	49.	 Clarke S, Ellis M, Brownrigg J. The impact of rarity in NICE's 
health technology appraisals. Orphanet J Rare Dis. 2021;16(1):218. 
doi:10.1186/s13023-021-01845-x

	50.	 Whittington MD, McQueen RB, Ollendorf DA, et al. Assessing 
the value of mepolizumab for severe eosinophilic asthma: 
a cost-effectiveness analysis. Ann Allergy Asthma Immunol. 
2017;118(2):220-225. doi:10.1016/j.anai.2016.10.028

	51.	 McCarron C. Development of an economic model to assess the 
cost-effectiveness of nitisinone as a treatment for alkapton-
uria In the UK. Value Health. 2016;19(7):A589. doi:10.1016/j.
jval.2016.09.1397

	52.	 Bachelez H, Choon SE, Marrakchi S, et al. Trial of spesolimab for 
generalized pustular psoriasis. N Engl J Med. 2021;385:2431-2440. 
doi:10.1056/NEJMoa2111563

	53.	 Schlander M, Dintsios CM, Gandjour A. Budgetary impact and 
cost drivers of drugs for rare and ultrarare diseases. Value Health. 
2018;21(5):525-531. doi:10.1016/j.jval.2017.10.015

How to cite this article: Zimmermann TM, Hofmann P, 
Chiu GR. A narrative review of the socioeconomic burden 
associated with generalised pustular psoriasis. Exp Dermatol. 
2023;32:1219-1226. doi:10.1111/exd.14841

 16000625, 2023, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/exd.14841 by B

oehringer Ingelheim
 Pharm

a G
m

bh &
 C

o K
g, W

iley O
nline L

ibrary on [08/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org//10.1016/j.jaad.2022.09.049
https://doi.org//10.1080/1744666X.2019.1708193
https://doi.org//10.2147/ptt.S359011
https://doi.org//10.2147/ptt.S359011
https://doi.org//10.1111/1346-8138.16084
https://doi.org//10.1016/j.jval.2020.08.1777
https://doi.org//10.1007/s40257-021-00652-1
https://doi.org//10.1007/s40257-021-00652-1
https://doi.org//10.1016/j.semarthrit.2010.04.003
https://doi.org//10.1684/ejd.2010.1164
https://doi.org//10.3109/09546634.2010.534430
https://doi.org//10.1080/1744666X.2022.2116003
https://doi.org//10.1186/s13023-021-01845-x
https://doi.org//10.1016/j.anai.2016.10.028
https://doi.org//10.1016/j.jval.2016.09.1397
https://doi.org//10.1016/j.jval.2016.09.1397
https://doi.org//10.1056/NEJMoa2111563
https://doi.org//10.1016/j.jval.2017.10.015
https://doi.org/10.1111/exd.14841

	A narrative review of the socioeconomic burden associated with generalised pustular psoriasis
	Abstract
	1|INTRODUCTION
	2|GPP PATIENT BURDEN
	3|ECONOMIC BURDEN
	3.1|Healthcare resource utilization
	3.1.1|Inpatient stays
	3.1.2|Outpatient visits
	3.1.3|Treatment utilization

	3.2|Direct costs
	3.3|Indirect costs

	4|DISCUSSION
	5|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNO​WLE​DGE​MENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	DISCLOSURES
	REFERENCES


