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1  |  INTRODUC TION

Since it was first described in 1910, generalized pustular psoriasis 
(GPP) has been reclassified as a clinical entity distinct from psoriasis 
that carries significant morbidity and mortality.1,2 The acute subtype 
of GPP typically leads to an abrupt onset of widespread painful er-
ythematous patches or plaques, oedema and numerous coalescing 
sterile pustules, accompanied by fever, chills and malaise.3 Disease 
complications can include hypocalcaemia, sepsis, renal failure, re-
spiratory distress, high- output congestive heart failure, neutro-
philic cholangitis or death.3,4 In contrast, the subacute or annular 
form of GPP is characterized by the eruption of annular or figurate 

erythematous plaques with pustules and scaling, as well as pain or 
fever.5 After the pustules resolve, considerable erythema and scal-
ing may be present. The disease course of GPP can be labile with 
intermittent periods of dormancy and recurring flares over several 
years, especially without treatment.6

The management of GPP is challenging due to a need for stan-
dardized guidance on assessing GPP severity, variable response to 
available treatments and limited high- quality data on the efficacy of 
treatment options. Treatment is further complicated by the socio- 
economic burden of GPP, as emotional stress is thought to contrib-
ute to the development of flares in GPP.7 Knowledge regarding the 
impact GPP has on a patient's quality of life (QoL) is limited. Still, 
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Abstract
Generalized pustular psoriasis (GPP) is a clinical entity distinct from psoriasis, associ-
ated with a poor clinical prognosis, often resulting in severe systemic complications 
and mortality. The relapsing nature of the disease with recurrent or intermittent flares 
imposes a significant burden on patients' quality of life (QoL). Although inadequately 
studied, QoL data in GPP patients has been a recent point of investigation. We con-
ducted a literature search on PubMed/MEDLINE using the following search terms: 
‘generalized pustular psoriasis’ OR ‘pustular psoriasis’ AND ‘quality of life’. We identi-
fied 12 relevant articles that provide insight into the large impact of GPP on the QoL 
of patients, the burden of the disease and the treatment, and the success of new 
treatment options in making a clinically important difference to QoL. This review illus-
trates a need for routine assessment of the QoL in interventional clinical trials for GPP 
and during physician encounters. This information can help guide clinicians on how 
to tailor the treatment approach from the patient's perspective or illustrate whether 
new therapies offer meaningful benefits to patient care as we enter an era of exciting 
new treatments for this challenging condition.
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recent publications have emerged to shed light on the impact of GPP 
on general health domains, social functioning and mental health of 
those with the condition.4- 12 Since a 2020 review article first de-
scribed the existing literature on the clinical and socio- economic 
burden of GPP, nine new studies have assessed the impact on QoL 
of GPP in patients across several countries.4- 13 We sought to review 
these publications, as well as compile valuable QoL data from clinical 
trials studying the efficacy of advanced treatments in GPP over the 
course of their treatment.8,11,12,14,15,16,17

2  |  METHODS

A comprehensive literature search was performed using the 
PubMed database with the following search terms: ‘generalized 
pustular psoriasis’ OR ‘pustular psoriasis’ AND ‘quality of life’ in 
November 2022. Supplementary searches were done by review-
ing relevant articles cited in the literature. Two authors (PP and SS) 
performed the screening phase. The selection of articles was based 
on the following predefined inclusion criteria: diagnosis of GPP or 
GPP plus other types of psoriasis, and inclusion of QoL measures 
in the results.

In total, 12 publications were chosen for inclusion in this review. 
Of these, three were cross- sectional studies; one was an online self- 
reported survey that assesses depression, generalized anxiety dis-
order, flares and activities of daily living; one was a cross- sectional 
study that measures QoL; and seven were studies that evaluated 
the treatment efficacy of a drug and the impact it has on the QoL. 
Articles primarily studying localized GPP were excluded from the 
review.

3  |  RESULTS

3.1  |  Cross- sectional and retrospective assessment 
of GPP using the Dermatology Life and Quality Index 
(DLQI) and 36- Item Short- Form Health Survey (SF- 36) 
version 2

Three studies utilized DLQI as their primary QoL instrument 
(Table 1), a widely used and validated 10 question, patient- reported 
measure with a scoring system between 0 and 30.18 Higher DLQI 
scores signify more impairment of social functioning, activities of 
daily living and feelings of embarrassment due to clinical manifesta-
tions of the disease.19 In a single- centre, retrospective chart review 
of 102 patients seen by the dermatology department at a hospital 
in Malaysia between 1989 and 2011, DLQI was recorded during the 
last follow- up when the patient was not experiencing an acute GPP 
flare.6 This patient population had mean DLQI scores >10 across all 
categories, suggesting a significant impact of GPP on QoL: acute 
GPP (mean DLQI: 12.4; range: 1– 28), subacute annular GPP (mean 
DLQI: 15.4; range: 15– 24), localized GPP (mean DLQI: 17.3; range: 
14– 22) and impetigo herpetiformis (mean DLQI: 13.3; range: 5– 24).6

Similarly, a multicentre, retrospective, longitudinal case series 
of 156 GPP patients who presented with a new GPP flare to der-
matology departments in Turkey reported QoL outcomes using the 
DLQI.10 In addition to the DLQI, the Perceived Stress Scale (PSS), a 
10- item questionnaire (score 0– 40), was used to evaluate stress or 
the extent to which a patient perceived life as being stressful over 
the past month, with 40 indicating the highest level of perceived 
stress.20 The mean DLQI (11.4 ± 9.8) and PSS scores (19.3 ± 7.8) in-
dicated a significant psychosocial burden of the disease regardless 
of the GPP clinical subtype. However, among GPP patients with a 
history of psoriasis, the mean DLQI score (p = 0.049) and joint in-
volvement (p = 0.016) were higher than in GPP patients without a 
history of psoriasis. Of note, the mean reported DLQI in psoriasis 
patients in Turkey was much lower (7.03 ± 6.02)21 than the mean re-
ported in GPP patients with a history of psoriasis, suggesting that 
the combined burden of GPP and psoriasis is likely worse than either 
disease alone.

In contrast, another multicentre prospective, cross- sectional 
study from Turkey reported the internalized stigma state of psoriatic 
patients (GPP subset; n = 21) with the use of Psoriasis Internalized 
Stigma Scale (PISS) in association with DLQI and the Psoriasis Area 
and Severity Index (PASI).22 PISS has five components that reflect 
the degree to which patients report alienation, stereotypical en-
dorsements, perceived discrimination, social withdrawal and stigma 
resistance.23 It is a validated and reliable scale to identify stigma 
with a significant correlation (r = 0.726) to DLQI in psoriasis pa-
tients.23 The mean DLQI score for all patients with psoriasis was 
10.9 ± 8.9, but the individual scores for GPP patients were not re-
ported. However, DLQI was weakly correlated with PISS (r = 0.431, 
p < 0.001), and the mean PISS score in GPP patients (n = 17) was 
70.6 ± 12.7, significantly greater (p = 0.004) than all other psoriasis 
variants except erythrodermic psoriasis (74.2 ± 13.2). These results 
reinforce a positive correlation between PISS, PASI and body surface 
area, suggesting that the disease severity is a key factor in determin-
ing stigma in GPP.

The SF- 36 version 2 is another QoL instrument that utilizes a 
questionnaire to evaluate eight health- related concepts of QoL.24 
The questionnaire relies on patients' responses to a Likert- type 
scale, and lower scores reflect more disability and worse QoL at-
tributed to the disease. Each individual value from the SF- 36 version 
2 domain is converted using linear transformation to obtain T- scores 
based on the national standard population (mean 50 points with 10 
points standard deviation). A cross- sectional survey completed in 
multiple centres across Japan between 2016 to 2019 revealed QoL 
data for 83 Japanese GPP patients.9 QoL scores for eight concepts 
were analysed in association with national standards and were then 
compared to data obtained from 105 patients in a previous survey 
conducted between 2003 and 2007 using T- scores. Five out of eight 
SF- 36 version 2 subscales were lower than the national standard for 
the 2016– 2019 group compared to all subscales in the 2003– 2007 
group. T- score improvement was noted in the general health, vital-
ity, mental health and social functioning subscales compared to the 
prior respondents a decade earlier (p < 0.05). QoL scores for bodily 
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pain, role- physical and role- emotional domains remained very low 
despite substantial improvement in overall QoL. Hayama et al.9 at-
tributed this improvement in QoL to the recent approval of biologics 
and granulocyte and monocyte adsorption apheresis.

3.2  |  Assessment of mental health co- 
morbidities and GPP flares

Several of the prior studies examining QoL above reported high 
mean durations and frequency of hospital admissions and pustular 
flares in patients with acute GPP.6,10 An online survey documenting 
the experience of these GPP flares and how the disease impacted 
activities of daily living offered valuable insight into patient perspec-
tive. Sixty- six adults with GPP living in the United States in August 
2020 completed the survey. Mental health co- morbidities such as 
depression and generalized anxiety disorder were reported in 42.5% 
and 36.4% of the respondents respectively.7 A total of 27.3% of 
these patients reported not working due to disability. All partici-
pants describe at least one flare in the past 12 months and a sig-
nificant change in mood during flares. Almost half of the patients 
responded feeling that their physicians lack understanding of the 
physical, emotional or psychological pain of GPP. More than half ex-
pressed hopelessness with worsening GPP or worried the condition 
would worsen with age.7

When experiencing a flare, half of the respondents also ex-
pressed a high impact of GPP on their ability to exercise, be intimate 
with their partner, perform errands, wear shoes or socialize with 
family, friends or neighbours. Almost a quarter continued to expe-
rience some of these restrictions even when not experiencing the 
symptoms of a flare. Notably, 70% of these patients also reported 
co- morbid plaque psoriasis, which may have affected survey results 
due to confusing terminology and the self- reported nature of the re-
sponses. Regardless, these results illustrate the need for a treatment 
approach that addresses the unmet needs of patients with GPP.

3.3  |  Quality of life improvement in GPP with 
drug therapies

Frequent life- threatening flares and hospitalizations contribute to 
the clinical burden GPP places on patients. There are limited options 
for safe and efficient treatments, with many cases representing a 
moderate- to- severe disease recalcitrant to drugs. Numerous stud-
ies have demonstrated clinical improvement after trials with alter-
native therapeutic options targeting different modulators involved 
in immunopathogenesis, improving patients' QoL. This section will 
discuss various drug therapies correlated with clinical and QoL 
improvement.

The SF- 36 has two components focused on the physical and 
mental dimensions of health: Physical Component Summary (PCS) 
and Mental Component Summary (MCS). Both scales go up to 100; 
the higher the score better the outcome (less impairment in health).24 

Another tool used to measure QoL improvement in patients with 
skin disease is the SKINDEX- 29.25- 27 It is a 29- item questionnaire 
based on three domains: symptoms, emotions and functioning, 
which inquires how often during the past 4 weeks the patient expe-
rienced the effect described per item. The domains and overall score 
are based on a 100- point scale, and higher levels indicate that the 
effect is felt more often. Additionally, the psoriasis disability index 
(PDI) questionnaire includes 15 items related to daily activities, work 
or school, personal relationships, leisure, and treatment.28 Each PDI 
questionnaire item is scored from 0– 3, with a maximum score of 45. 
Higher scores denote worse QoL.

A phase 3 multicentre, single- arm, open- label study in Japan by 
Honma et al. assessed the efficacy of ixekizumab therapy in patients 
with plaque psoriasis, erythrodermic psoriasis or GPP (n = 91 over-
all; n = 5 for GPP).29 Results showed that patients who responded 
quickly to ixekizumab treatment had better QoL and less itchiness 
than patients who did not respond so quickly. From week 4 to week 
12, patients achieving a DLQI (0,1), meaning no impact of disease on 
QoL, increased as PASI percentage improvement increased (Table 2). 
One of the most contributing factors to improvement in QoL for pa-
tients treated with ixekizumab was the alleviation of itch. There was 
a positive trend in itch relief with increasing levels of improvement 
in PASI. Another similar finding has been reported in phase 3 mul-
ticentre, single- arm, open- label study by Okubo et al., where the 
long- term efficacy and safety of ixekizumab in 13 Japanese patients 
with erythrodermic psoriasis (n = 8) or GPP (n = 5) were assessed.30 
The mean DLQI score improvement from baseline achieved at week 
12 was maintained through week 244.30 Both studies demonstrated 
that selectively targeting interleukin 17A can improve QoL by having 
a rapid response onset, and both identified this benefit in patients 
with GPP.

Guselkumab is another therapy that has been evaluated for GPP. 
Sano et al. published a phase 3, single- arm, open- label multicentre 
study from Japan. Treatment efficacy was assessed in GPP patients 
(n = 21), with lesions covering more than 80% of the body surface 
area.12 The study measured QoL using DLQI and SF- 36 MCS, and 
PCS. Results showed improvement in all health- related QoL in-
struments measured, and by week 52, 42.9% (3/7) of the patients 
achieved a DLQI score of 0 or 1. The mean DLQI scores improved 
from baseline 10.1 to 0.5 at week 52. Therefore, selective blockade 
of IL- 23 with guselkumab may also benefit QoL for GPP patients.

A different treatment approach has been reported by Ikeda 
et al., utilizing granulocyte and monocyte apheresis (GMA). This 
multicentre interventional study assessed the efficacy of selective 
depletion of elevated neutrophil levels for moderate to severe GPP 
(n = 15; 14 completed the study).14 The authors found that DLQI 
showed statistically significant improvement (p = 0.0016) after a 
course of GMA treatment. Additionally, the mean DLQI score de-
creased from baseline 17 to 6 following GMA treatment in GPP.

Infliximab (IFX) is a monoclonal antibody specific for tumour ne-
crosis factor- alpha (TNF- α) that has also been used as a potential 
treatment for pustular psoriasis and may be associated with QoL im-
provement. H. Torii et al. reported a phase 3, multicentre, single- arm 
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interventional trial based in Japan which evaluated the efficacy of 
dose escalation with IFX therapy in different types of psoriasis pa-
tients (plaque psoriasis n = 31; psoriatic arthritis n = 8; pustular pso-
riasis n = 7; and psoriatic erythroderma n = 5).16 Results showed that 
mean DLQI scores improved from 8.3 at week 0 to 3.9 at week 40 in 
all types of psoriasis included in the study. Specifically for pustular 
psoriasis patients, a mean change in DLQI score at week 40 of −9.6 
points was observed. These authors concluded that DLQI improved 
across all types of psoriasis when treated with IFX. Similarly, a case 
report by Zangrilli et al.31 presented a 50- year- old patient with GPP 
and psoriatic arthritis treated with adalimumab, a monoclonal an-
tibody targeting TNF- α. Measurements of impact in QoL were as-
sessed with DLQI, PDI and SKINDEX 29, resulting in a systematic 
improvement after treatment.

Jiajing Lu et al.11 performed a randomized control trial that 
studied 54 patients diagnosed with pustular psoriasis for more 
than 6 months. This study compared the efficacy of methotrexate 
(MTX) therapy with varying doses of acitretin and explored QoL 
impacts in this group. Results showed a significant reduction of 
DLQI scores with MTX and acitretin treatment. Specifically, when 
comparing the control group (MTX) and the study group (acitretin), 
the DLQI scores of the study group reduced significantly (p < 0.05) 
with the high- dose group improving the most. These results 
demonstrated that high doses of acitretin were remarkably better 
for improving the QoL and disease severity of pustular psoriasis 
patients than MTX.

Most recently, a phase 2 multicentre, randomized, control 
trial conducted in 12 countries evaluated the efficacy of speso-
limab compared to placebo in patients with GPP flare (n = 53).8 
Spesolimab is a humanized anti- interleukin- 36 receptor monoclo-
nal antibody recently approved in 2022 by the FDA as the first 
agent to treat GPP flares in adults. The therapeutic effect can 
be attributed to loss- of- function mutations in the interleukin- 36 
receptor antagonist gene and overexpression of interleukin- 36 
cytokines in the GPP pathomechanism. Results showed a mean 
absolute improvement in DLQI scores from baseline achieved in 
week 4 through week 12 with a single 900 mg IV dose of speso-
limab. This work adds to the growing array of studies showing 
that many potential therapies can improve the disease burden of 
GPP and have significant positive impacts on patient QoL with ap-
propriate disease management. These studies are summarized in 
Table 2.

3.4  |  QoL instruments in dermatology

Since Finlay and Khan first introduced the DLQI in 1994, many 
dermatology and disease- specific validated instruments have been 
developed to evaluate various health- related aspects of QoL.18,32 
DLQI is the most widely used validated measure to assess general 
health within dermatology and QoL depending on disease severity 
and treatment efficacy, making it the preferred QoL instrument for 
use in GPP clinical trials.33 The popularity of DLQI can be attributed Pu
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to its brevity, ease of use and availability of translations in several 
languages, which facilitates comparative analysis between various 
populations. However, DLQI has been shown to underestimate the 
emotional aspect of dermatologic conditions,34 and the addition of 
an emotionally oriented measure, such as SF- 36 or Hospital Anxiety 
and Depression Scale has been recommended.35 SF- 36 is one of 
the most used generic and validated QoL instruments that can be 
applied to the general population and specific disorders.24 SF- 36 
version 2 provides a more comprehensive assessment of the mental 
health of patients compared to DLQI and uses a better scoring sys-
tem than version 1, making it easier to understand and administer, 
and the 5- level response scale reduces standard deviation in SF- 
36 role scales.36 However, SF- 36 lacks a disease- specific scale to 
allow correlation with clinical severity. Alternatively, SKINDEX- 29 
is a revised questionnaire of 29 items that allows patients to reflect 
on the clinical symptomatology, emotional and functional domains 
they experienced with longer recall periods than DLQI, providing 
a better grasp of overall QoL.27 In a comparative analysis of QoL 
instruments in patients with mild to severe psoriasis, SKINDEX- 29 
showed a significant correlation with clinical severity and other 
QoL instruments, such as SF- 36, DLQI and PDI. SKINDEX- 29 ex-
hibited minimal floor effect, demonstrating improved sensitivity to 
changes in QoL in mild to severe psoriasis.37

QoL is a complex measure and may require evaluation with a 
disease- specific instrument that captures clinical severity and a ge-
neric or dermatology- specific scale to evaluate the emotional and 
functional domains.35

4  |  CONCLUSION

We present a structured review solely focused on the QoL of pa-
tients with GPP and pustular psoriasis, as well as the impacts of 
treatment on this critically important health domain. This disease 
causes a significant burden on the life of patients due to its severe 
and frequent flares, socio- economic issues and mental health im-
pact. As the severity of the disease is a key factor in determining its 
impact on QoL, our review highlights the potential armamentarium 
of therapies such as acitretin, spesolimab, ixekizumab, guselkumab, 
infliximab, GMA and adalimumab to treat GPP and pustular psoria-
sis. Given that, in many cases, patients are recalcitrant to multiple 
treatment modalities, varied approaches to immunosuppression may 
ultimately have synergistic effects on QoL improvement through 
better management of this condition.

Capturing, measuring and understanding metrics of QoL used 
in clinical trials is essential when exploring future treatment regi-
mens for GPP. Additionally, due to the severe and resistant nature 
of this disease, therapies to help patients reduce the stress that 
this disease causes may become an important part of therapeutic 
control.

An important limitation of our study is that prospective studies 
and randomized control trials are generally lacking for GPP. Limited 
data and a relatively narrow body of literature focus on QoL in GPP 

and pustular psoriasis. Further investigative studies regarding this 
topic are necessary, particularly with the emergence of targeted 
therapies for this condition. This information can help guide clini-
cians on how to tailor the treatment approach from the patient's 
perspective or illustrate whether new therapies offer meaningful 
benefits to patient care as we enter an era of exciting new treat-
ments for this challenging condition.
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