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ABSTRACT
Objectives:  Generalized pustular psoriasis (GPP) is a rare, life-threatening skin inflammatory disorder. 
This study aimed to describe the disease course, treatment strategies, and healthcare utilization among 
patients with GPP in Portugal.
Methods:  This multicentric, observational, retrospective study included consecutive adult patients with 
GPP undergoing a dermatology evaluation in different reporting institutions by experienced 
dermatologists between 2002 and 2023.
Results:  A total of 59 patients were assessed. Most of the cohort had a previous history of plaque 
psoriasis (71%) and 83% presented at least one comorbidity. At the initial encounter, 64% of the cohort 
needed hospitalization. Systemic involvement was common, including fever (37%), and elevated white 
blood cell count and erythrocyte sedimentation rate/C-reactive protein (49%). Nearly, 73% of patients 
initiated systemic drugs, and 70% had to discontinue the first treatment. During the study, 98% of 
patients experienced at least one flare. At the last visit, 3.4% of patients had died, and 71.2% exhibited 
signs of active disease despite undergoing treatment.
Conclusions:  Our study demonstrates that GPP is a chronic, debilitating condition associated with 
systemic involvement, frequent flares, and hospitalizations, despite receiving multiple systemic 
treatments. Improved disease awareness and new treatments are needed to improve patient care and 
decrease the burden of the disease.

Introduction

Generalized pustular psoriasis (GPP) is a serious, immune-mediated 
inflammatory skin disease associated with significant morbidity 
and mortality (1). It is a rare condition, with estimated prevalence 
ranging between 1.8 and 124 per million individuals (2). The 
European consensus statement on phenotypes of pustular psoriasis 
(ERASPEN) defines GPP as the occurrence of macroscopically visible 
primary sterile pustules on nonacral skin, excluding psoriasis 
plaques (3). However, due to the highly heterogeneous clinical pre-
sentation that can manifest at any age, diagnosing GPP poses a 
considerable clinical challenge (3). Moreover, histological findings 
lack specificity, typically revealing subcorneal and intraepidermal 
pustules (4). Consequently, diagnosis relies on history, morphologic 

features, and exclusion of secondary conditions. GPP exhibits a 
chronic course that varies significantly, presenting as acute flares of 
pustulation or a more persistent subacute form of the disease (1,5). 
The flares, potentially life-threatening, commonly manifest along-
side systemic symptoms such as fever, malaise, and other extracu-
taneous manifestations (5). Most flares last 2–5 weeks and frequently 
require hospitalization, imposing a substantial burden on patients 
(6,7). Notably, depression and anxiety are common, further exacer-
bating the patients’ compromised quality of life (7,8).

Given the rarity of GPP, there is a paucity of reported clinical 
characteristics among patients experiencing this disease in the lit-
erature. Additionally, limited disease awareness complicates the 
patient’s journey. Until recently, treatment strategies for GPP were 
primarily extrapolated from trials involving patients with plaque 
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psoriasis with limited evidence for their clinical efficacy (5,9). 
Consequently, a comprehensive understanding of the clinical fea-
tures and natural history of GPP, and how it responds to imple-
mented treatment modalities is imperative to provide physicians 
with the necessary information for informed decision-making.

The objective of this multicenter study is to elucidate the clin-
ical characteristics, triggering factors, morbidity, disease progres-
sion and treatment response in patients diagnosed with GPP in 
Portugal.

Material and methods

This is a multicentric, observational, retrospective cohort study 
involving patients with GPP from 9 Portuguese centers. The pres-
ent study was conducted in accordance with the Declaration of 
Helsinki initially published in 1964 on Ethical Principles for Medical 
Research Involving Human Subjects and received approval from 
the local ethical committee.

Study design

In this retrospective multicentric study, we included patients 
(≥18 years of age) diagnosed with GPP between 2002 and 2023, 
undergoing a dermatology evaluation in the reporting institution 
with active pustular disease at the initial encounter. The clinical 
confirmation of GPP was performed by a dermatologist and was 
supported by histological examination when deemed necessary. 
Patients with other pustular diseases were excluded. No other 
strict exclusion criteria were applied to fulfill the study’s objec-
tives, aiming to provide a descriptive analysis of an inclusive sam-
ple of all GPP cases observed in Portuguese routine clinical 
practice.

Data collection

The initial visit marked the first date of active disease evaluation 
in the reported institution (emergency department or outpatient 
setting). Demographic information, past medical history, comorbid-
ities, family history, triggering factors and disease course (includ-
ing all episodes in the reporting institution until 2023) were 
extracted from medical records. Data were collected using a shared 
case report form completed by a selected group of dermatologists 
with recognized experience in GPP diagnosis. Flares of GPP were 
defined as the acute appearance of pustules affecting large body 
areas on an erythematous skin, accompanied or not by systemic 
symptoms, such as fever, leukocytosis, and fatigue. Whenever 
available, data on disease extension was estimated by proportion 
of the body surface area involvement (BSA %) and detailed for 
body regions, including mucosal and nail involvement. Data on 
Dermatology life quality index (DLQI) questionnaire were also 
extracted whenever available (10).

Statistical analysis

Descriptive statistics were used to summarize patient and 
disease-related information. Continuous variables were presented 
as mean ± standard deviation or as median (interquartile range), 
while categorical variables were expressed as proportions. The 
Wilcoxon test was employed to compare continuous, paired vari-
ables. Statistical analysis was performed using the IBM Statistical 

Package for the Social Sciences software, version 24 (IBM 
Corporation), with a p value of < 0.05 considered to be statistically 
significant.

Results

Fifty-nine patients met the inclusion criteria and were followed in 
the reporting center for a median period of 3.5 (range 0–40) years. 
Upon initial presentation, most of the patients (66.1%, n = 39) pre-
sented at the emergency department, whereas 33.9% (n = 20) were 
assessed in an outpatient setting. Eighty-five percent of patients 
(n = 50) had no history of GPP and 71.2% (n = 42) had a prior his-
tory of plaque psoriasis. The demographic characteristics of the 
sample are presented in Table 1.

Comorbidities

More than eighty percent of the sample (n = 49, 83.1%) had at 
least one comorbidity. The detailed associated conditions and life-
style habits are detailed in Table 2.

GPP potential precipitating factors

In 52.5% of patients (n = 31), at least one suspected trigger for 
active disease was identified. The most recorded inciting factor 
was drugs, followed by suspension of systemic corticosteroids, and 
infections (Figure 1). Among the suspected associated drugs were 
ustekinumab, amoxicillin, terbinafine, nonsteroidal anti-inflammatory 
drugs, metformin, azathioprine, and itraconazole.

Clinical presentation

Sixty-four percent of patients (n = 38) were hospitalized during the 
initial encounter, and 18.6% (n = 11) presented with infections. 
During the initial evaluation, most patients reported pruritus 
(72.9%, n = 43) and skin pain (69.5%, n = 41), with 22% (n = 13) 
reporting joint pain. Additionally, 37.3% (n = 22) experienced fever 
and 16.9% (n = 10) exhibited tachycardia. Mucous membrane 
involvement was reported in a minority of patients (3.4%, n = 2), 
and nail involvement was noted in15.3% (n = 9).

Table 1.  Demographic characteristics of the sample (n = 59).

Characteristic Value

Age at GPP diagnosis (y), mean ± SD 55.1 ± 21.3
Age at initial visit (y), mean ± SD 58.0 ± 30.8
Female, n (%) 39 (66.1)
Race
  White, n (%) 50 (84.7)
  Black, n (%) 2 (3.4)
  Asian, n (%) 1 (1.7)
  Other or unreported, n (%) 6 (10.2)
BMI (kg/m²), mean ± SD 28.0 ± 5.0
Prior History
  GPP, n (%) 9 (15.3)
  Plaque psoriasis, n (%) 42 (71.2)
  - Age at presentation (y), mean ± SD 34.0 ± 18.7
  Psoriatic Arthritis, n (%) 9 (15.3)
  - Age at presentation (y), mean ± SD 36.7 ± 11.1
Family history
  Pustular Pso, n (%) 0 (0)
  Family history, Plaque Pso, n (%) 19 (32.2)

BMI: body mass index. GPP: generalized pustular psoriasis. Mo: months. Pso:  
psoriasis. SD: standard deviation. Y: years.
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Regarding laboratory abnormalities, an increased white blood 
cell count, and elevated erythrocyte sedimentation rate/C-reactive 
protein were found in 49.2% (n = 29), hepatic abnormalities in 
10.2% (n = 6), kidney abnormalities 8.5% (n = 5), and low calcium 
levels in 6.8% (n = 4).

Treatment

At the initial encounter, 27.1% of patients (n = 16) were treated 
with topical agents, 25.4% (n = 15) with retinoids, 22.0% (n = 13) 
with cyclosporin,15.3% (n = 9) with systemic steroids, 6.8% (n = 4) 
with methotrexate, 1.7% (n = 1) with dapsone and 1.7% (n = 1) with 
secukinumab. The first treatment course had a mean duration of 6 
(range 1–120) months. Adverse events were reported for 20.3% of 
patients (n = 12) and the first treatment had to be discontinued in 
69.5% (n = 41): 58.5% (n = 24) of those due to lack of efficacy, 
14.6% (n = 6) due to adverse events, and 24.4% (n = 10) due to the 
risk of toxicity. At least a second systemic treatment course was 
reported for 61.0% of the patients (n = 36), a third treatment course 
for 33.9% (n = 20), a fourth for 13.6% (n = 8) and a fifth treatment 
had to be tried in 5.1% (n = 3) of the patients. In total, 15 different 

systemic treatments were recorded during the study period. The 
systemic treatment details are detailed in Table 3.

Clinical course

During the study interval, 98.3% of patients (n = 58) experienced at 
least one flare, with 72.9% (n = 43) having 1–2 flares, 10.2% (n = 6) 
experiencing 3–4 flares and 15.3% (n = 9) having more than 4 flares.

Median BSA was available for a subsample of 25 patients and 
varied from 20 (31) at the first evaluation to 15 (18) at the last 
visit, which was a significant decrease (p < 0.001). Median DLQI was 
available for a subsample of 26 patients and changed from 20 (10) 
at baseline to 10 (7) at last visit (p < 0.001).

At the last visit, 5.1% (n = 3) of patients had died (3.4% (n = 2) 
due to GPP, 1.7% (n = 1) due to other causes), 1.7% (n = 1) was 
experiencing a flare, 71.2% (n = 42) exhibited signs of active dis-
ease despite undergoing treatment and, for the remaining patients, 
follow-up was lost, or no status information was available.

Healthcare utilization

During the study period, a total of 40 patients (67.8%) were hos-
pitalized at least once due to GPP symptoms, and 20% (n = 12) had 
more than two hospitalizations, with a mean (SD) rate of 0.33 ± 0.44 
hospitalizations per year. Nearly 90% (n = 53) of the patients had at 
least one visit to the emergency room, while 23.7% (n = 14) had at 
least three times. Further details are presented in Table 4.

Discussion

In this multicentric study, we describe the clinical course and dis-
ease burden of patients with GPP treated in Portuguese healthcare 
centers. Despite several treatment attempts, most patients in our 
study experienced at least one flare and most patients required at 
least one hospitalization and/or an emergency department visit. 
Our findings support that GPP, albeit rare, manifests as a hetero-
geneous, chronic, severe, and debilitating disease, imposing a sub-
stantial burden on patients and healthcare systems, necessitating 
a more tailored and comprehensive treatment approach.

In our study, GPP predominantly affected female patients 
(66%) with a mean age at presentation of 55.1 ± 21.3 years, con-
sistent with prior literature sources (1,11,12). The majority of the 

Table 2. C omorbidities and lifestyle habits reported in the initial visit (n = 59).

Comorbidity n (%)

Hypertension 30 (50.8)
Obesity 21 (35.6)
Dyslipidemia 20 (33.9)
Diabetes 15 (25.4)
IBD 2 (3.4)
Liver disease 2 (3.4)
Latent tuberculosis 4 (6.8)
Hypothyroidism 1 (1.7)
Stroke 1 (1.7)
Cholangitis 1 (1.7)
Cancer 5 (8.5)
Smoking history
  Never 38 (64.4)
  Current 12 (20.3)
  Former 5 (8.5)
  Unreported 4 (10.3)
Alcohol use
  None 43 (72.9)
  Mild 10 (16.9)
  Moderate 1 (1.7)
  High 2 (3.4)
  Unreported 3 (5.1)

IBD: inflammatory bowel disease.

Figure 1.  Potential precipitating factors for generalized pustular psoriasis (n = 31).
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cohort exhibited a history of plaque psoriasis (71%), also aligned 
with prevalence ranges of 30-70% reported in the literature 
(11,12). Previous studies report plaque psoriasis typically ante-
dates GPP by several years, a pattern also confirmed by our data 
(11,12). Notably, 15% of the sample had a previous history of 
psoriatic arthritis, a proportion similar to that reported by 

Mastacouris et  al. and Okubo et  al. (7,13) Importantly, no patient 
in our sample had a family history of pustular psoriasis, and dis-
ease awareness was possible low. This highlights the pivotal role 
of patient education, particularly in distinguishing the GPP from 
plaque psoriasis (14).

GPP flares may arise spontaneously or can be linked with 
potential triggering factors (4,5,11,15). While multiple triggers have 
been associated with GPP flares, evidence supporting the specific 
role of these factors remain scarce. In our cohort, a potential trig-
gering factor was identified for most patients, with steroids (29%), 
other drugs (32%), and infections (29%) being the most com-
mon ones.

The clinical course of GPP is highly variable, from a more 
chronic form to a relapsing course, with flares differing in both 
severity and frequency. Most patients report pruritus and pain 
and this was also verified in our cohort(1). In contrast to plaque 
psoriasis, acute flares of GPP frequently involve systemic inflam-
mation and extracutaneous manifestations that demand urgent 
management (7,16). In our study, more than 60% of the patients 
required hospitalization and concurrent infections were not rare 
(19%). A significant proportion reported articular pain (22%) and 
signs of systemic involvement, including fever (37%), tachycardia 
(17%), elevated white blood cell counts and elevated erythrocyte 
sedimentation rate/C-reactive protein (49%). Consequently, GPP is 
a systemic disease with a high burden of illness and life-threatening 

Table 3.  Systemic treatment option during the study period, duration of treatment cycle (months), reported 
adverse events and treatment discontinuation.

Treatment N Cycles Duration AE % Discontinuation Discontinuation

Systemic Steroids 12 12 6 (1–108) 1 66.7 Lack of Efficacy: 3
Adverse Events: 1
Risk of toxicity: 4

Retinoids 31 31 8 (1–36) 6 48.4 Lack of Efficacy:13
Adverse Events:1
Risk of toxicity:1

Cyclosporine 19 19 4 (1–120) 4 78.9 Lack of Efficacy:5
Adverse Events:3
Risk of toxicity:7

Methotrexate 13 13 10 (1–120) 2 69.2 Lack of Efficacy:5
Adverse Events:2
Risk of toxicity:2

Phototherapy 3 3 4 (2–4) 0 66.7 Lack of Efficacy:0
Adverse Events:0
Risk of toxicity:2

Dapsone 2 2 2, NA 1 50.0 Lack of Efficacy:1
Adverse Events:0
Risk of toxicity:0

Biologics
 E tanercept 3 3 8 (6–108) 1 33.3 Lack of Efficacy:1

Adverse Events:2
Risk of toxicity:0

 A dalimumab 10 10 22 (7–48) 0 30.0 Lack of Efficacy:3
Adverse Events:0
Risk of toxicity:0

 I nfliximab 2 2 7.5 (6–9) 1 50 Lack of Efficacy:1
Adverse Events:1
Risk of toxicity:0

 U stekinumab 3 3 43 (36–50) 1 NA NA
  Secukinumab 4 4 11 (6–24) 0 75.0 Lack of Efficacy:3

Adverse Events:0
Risk of toxicity:0

 I xekizumab 3 3 10 (9–32) 0 33.3 Lack of Efficacy:1
Adverse Events:0
Risk of toxicity:0

 R isankizumab 1 1 NA 0 NA NA
 G uselkumab 3 3 18 (18–24) 0 NA NA
 T ildrakizumab 1 1 2 0 NA NA

Duration of treatment is presented in months as median (range). A: information not available. AE: adverse events.

Table 4.  Healthcare utilization during the study period in patients with general-
ized pustular psoriasis (n = 59).

Healthcare Facility n (%) Mean (SD) Annual Rate

Hospitalizations 0.33 ± 0.44
  0 19 (32.2)
  1 28 (47.5)
  2 7 (11.9)
  3 2 (3.4)
  4 2 (3.4)
  5 1 (1.8)
Emergency department visits 0.54 ± 0.52
  0 6 (10.2)
  1-2 39 (66.1)
  3-4 10 (16.9)
  >4 4 (6.8)
Outpatient visits 1.49 ± 1.50
  0 2 (3.4)
  1-2 12 (20.3)
  3-4 30 (50.8)
  >4 15 (25.4)
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potential. Early recognition, multilevel support and attempted 
intervention and treatment are crucial to prevent further deterio-
ration (1,4,14). Moreover, comorbidities were highly prevalent in 
our cohort (more than 80% of the patients presented with at 
least one comorbidity), adding complexity to disease manage-
ment, and prompting a multidisciplinary, holistic approach (4).

The rarity of GPP poses challenges in conducting clinical trials, 
and treatment recommendations are typically based on insuffi-
cient evidence (17). The treatment strategy for GPP often mirrors 
that of severe cases of plaque psoriasis, yet evidence regarding its 
efficacy remains scarce (18). Recent evidence supports that GPP is 
a genetically and phenotypically distinct entity from plaque pso-
riasis, exhibiting a heavier systemic burden and requiring tailored 
treatment strategies that address its unique characteristics (7). In 
our study, most patients (73%) needed systemic treatment, immu-
nosuppression or steroids were the most common first choice, 
followed by retinoids. While systemic steroids have been discour-
aged due to potential rebound flares, they are frequently used in 
the acute control of the disease. Systemic retinoids, and immuno-
suppressants (methotrexate and cyclosporine) have been widely 
used in GPP flares, albeit being limited by toxicity and slow onset 
of response. Notably, in our study, the first treatment had to be 
discontinued in 70% of patients due to lack of efficacy, adverse 
events or risk of toxicity. At least a second systemic treatment 
cycle was reported for 61% of patients, a third for 34%, a fourth 
for 14% and a fifth attempt of a different systemic treatment had 
to be tried in 5%. In total, 15 different systemic treatments were 
attempted. Despite all these attempts and different interventions, 
the disease was not evidence adequately controlled: median BSA 
significantly improved, but it still scored 15 (18) % at the last visit. 
The median DLQI of 10 (7), documented during the last follow-up 
visit, also underscores the substantial impact of GPP on patient’s 
quality of life despite all the treatment attempts. Moreover, 
throughout the study period, 98% of patients experienced at least 
one flare and the majority of patients required at least one hos-
pitalization (68%), with an average rate of 0.54 ± 0.52 emergency 
department visits per year. This heightened healthcare utilization 
reflects inadequate disease control using current treatment strat-
egies. This includes classic biologic agents, that were tried in 30 
patients in our study. Although the small sample size of our study 
does now allow for specific subgroup comparisons, the fact that 
none of the utilized agents targets any specific aspect of GPP 
pathogenesis may contribute to the frequent treatment failures 
(19). Unlike plaque psoriasis, research has shown that GPP is 
driven by an inflammatory response resulting from hyperactiva-
tion of innate immunity primarily involving the IL-36 axis (20,21). 
Emerging therapies targeting IL-36R, such as spesolimab and 
imsidolimab, show promising results in terms of efficacy and 
safety, offering potential improvements in GPP management (19).

This study has inherent limitations due to its retrospective 
design. Information on some parameters was not available for all 
patients, and visits were not standardized within strict time frames 
for treatment response assessment. Available data did not allow us 
to estimate important measurements of disease activity and sever-
ity, including the Generalized Pustular Psoriasis Area and Severity 
Index (GPPASI) and the Generalized Pustular Psoriasis Physician 
Global Assessment (GPPGA), and further prospective studies 
addressing these measurements may improve our understanding 
of the clinical course of GPP. Additionally, the relatively short 
follow-up period limited the evaluation of additional causative fac-
tors and details on treatment response. Triggering factors were 
reported in medical records, and future studies focusing on causal-
ity and temporal association may clarify their role.

In conclusion, our analysis highlights the chronic, heteroge-
neous, and debilitating nature of GPP. Flares of GPP can be severe, 
leading to multiple hospitalizations and emergency department 
visits, significantly compromising the quality of life and survival of 
patients. Standard treatment options often fail to achieve ade-
quate disease control, and multiple attempts are often needed. 
Appropriate patient awareness and diligent disease management 
have the potential to reduce healthcare visits, and the overall bur-
den of the disease for patients and healthcare systems.
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