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ABSTRACT

Introduction: Generalized pustular psoriasis
(GPP) is a rare, severe, and potentially life-
threatening systemic and chronic autoinflam-
matory disease characterized by sterile, neu-
trophilic pustules. The standard of care for GPP
varies by region, with limited information and
experience of flares and their treatment. Our
aim was to establish current unmet needs in
GPP by better understanding the natural history
of GPP, examining how dermatologists diag-
nose GPP and GPP flares, and establishing the

range and adequacy of GPP treatment options
currently prescribed by dermatologists.
Methods: Eligible dermatologists (N = 29)
completed a 28-question structured survey,
covering ten themes, ranging from GPP diag-
nostic criteria to GPP symptoms and treatment.
Results: All dermatologists stated that pustules
were necessary to diagnose a GPP flare. The
most frequently reported triggering factors for
GPP were steroid withdrawal (64%), infection
(58%), and stress (50%). Most dermatologists
indicated that available treatment options for
GPP flares were adequate ‘‘most’’ (79%) or ‘‘all’’
(14%) of the time. Despite this reported ade-
quacy, 38% of dermatologists reported that it
was at least ‘‘somewhat common’’ for a flare to
require hospitalization. Furthermore, 72% of
dermatologists indicated that treatments were
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too slow to control flares, and 66% indicated
that treatments did not adequately prevent new
flares at least ‘‘sometimes’’.
Conclusion: This survey suggests that there are
key features of GPP flares, and could initiate
discussion around forming consensus guideli-
nes for diagnosis and management. While the
results suggest that moderately effective thera-
pies may exist, the need for GPP-specific treat-
ments remains.

Keywords: Dermatology; Generalized pustular
psoriasis; Psoriasis; Survey

Key Summary Points

Twenty-nine dermatologists with a history
of treating patients with generalized
pustular psoriasis (GPP) took part in a
survey examining GPP diagnostic criteria,
the natural history of GPP, and current
GPP treatment options and their
perceived adequacy.

Overall, dermatologists agreed on a
number of criteria for the diagnosis of
GPP, and indicated that current
treatments were too slow to control flares
and did not adequately prevent new GPP
flares.

These results may help to inform a
consensus guideline for GPP diagnosis and
management.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13615151.

INTRODUCTION

Generalized pustular psoriasis (GPP) is a rare,
severe, and potentially life-threatening systemic
and chronic skin disease [1–3]. There is a lack of
consensus over the precise diagnostic criteria
that define GPP, and multiple subtypes have
been proposed, ranging from the acute ‘von
Zumbusch’ form to the milder ‘annular’ form
[3, 4]. Nonetheless, in many patients, GPP is
characterized by relapsing and remitting flares
that consist of a disseminated skin rash with
sterile neutrophilic pustules [2, 3, 5]. GPP is a
distinct entity from plaque psoriasis and can
occur independently from or in association
with plaque psoriasis [2]. The severity of GPP
flares varies between patients [1], and symptoms
can last for several months. GPP can occur at
any age, although it is less common in pediatric
patients [3]. Despite treatment, most patients
have residual disease post-flare [3, 6].

GPP causes significant morbidity and, in
some cases, mortality [2, 3]; infectious, meta-
bolic, cardiac, liver, respiratory, and neurologi-
cal comorbidities have been reported [6].
Common triggers for flares include withdrawal
of systemic steroids, certain medications,
infections, stress, and pregnancy [1, 6]. Mortal-
ity rates as a direct result of GPP range from 3 to
25% [6–8]. However, GPP is rare, with global
prevalence estimates being as low as 1.76/mil-
lion [9], and while the prevalence of GPP in the
USA is not well characterized, it is thought to be
less than 1/10,000.

Despite the notable burden of disease for
patients with GPP, its rarity means that stan-
dard of care varies by region due to the limited
information available and lack of experience of
flares and their treatment. There is a paucity of
published data on the treatment of flares and
post-flare disease activity [10], and while there
are published overviews of the treatment of
pustular psoriasis, they are outdated and are
only considered to be recommendations [11].
There are no approved therapies for GPP in the
USA or EU, and where biologic therapies are
approved, their approval is based on small,
open-label trials [12]. Currently, there is no cure
for GPP [3].
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To improve and build upon the limited
consensus data and guidelines on GPP
[5, 11, 13], we conducted a survey of derma-
tologists from the USA and Canada participat-
ing in the Corrona Psoriasis Registry with the
aim to better characterize GPP. The Corrona
Psoriasis Registry is a multicenter, observational
disease-based registry that contains longitudinal
data from both patients who are enrolled in the
registry with a dermatologist-confirmed diag-
nosis of psoriasis, and their treating dermatol-
ogists, collected during routine clinical
encounters using Corrona Registry surveys. The
objectives of this survey were to better under-
stand the natural history of GPP, how derma-
tologists diagnose GPP and acute GPP flares, the
treatment options for GPP currently prescribed
by dermatologists and their perceived adequacy,
and to establish the challenges faced and unmet
needs in the treatment of GPP.

METHODS

Study Criteria

The Corrona GPP dermatologist survey was a
descriptive, cross-sectional survey conducted to
compile feedback from dermatologists on GPP
and its treatment. Dermatologists in the Cor-
rona Psoriasis Registry who were identified as
likely to be currently treating patients with GPP
were invited to participate in the survey. Invited
dermatologists who had treated adult patients
(age C 18 years) with GPP within the past
5 years were eligible to participate in the survey.
Dermatologists must have been at an active
clinical center as of 10 September 2019
(N = 448) to be included, as identification of
patients with pustules was based on registry
data extracted on that date. While dermatolo-
gists were only required to have treated one
patient in the Corrona Registry with generalized
pustules in order to be eligible for survey par-
ticipation, they were asked to report on all
patients with GPP they had treated in the past
5 years, regardless of whether those patients
were included in the Corrona Registry. The
survey asked dermatologists to exclude patients
with juvenile pustular psoriasis, localized forms

of pustular psoriasis (i.e., palmoplantar pustu-
losis and acrodermatitis continua of Hallopeau),
acute generalized exanthematous pustulosis, or
pustulation restricted to psoriatic plaques.

The survey included 28 multiple choice
questions across ten themes that explored GPP
flare onset and diagnosis, flare frequency and
duration, treatment of flares, treatment of
residual disease, and dermatologists’ overall
experience of managing patients with GPP
(summarized in Table 1; the full survey is
available in Electronic Supplementary Material
[ESM] Table S1).

Data Collection

Dermatologists who fulfilled the study criteria
outlined above (N = 32) were invited to partic-
ipate in an online survey hosted on Sur-
veyMonkey (ESM Table S1). Personalized links
were used to track which dermatologists had
completed the survey for follow-up and pay-
ment purposes. Following the first SurveyMon-
key email, non-responders received daily email
reminders through to the end of 1 week. After
the first week, personalized follow-up emails
and telephone calls from Corrona, LLC (Wal-
tham, MA, USA) were initiated. Dermatologists
were compensated for completing the survey.

Analyses

The frequencies of all responses were recorded,
and a subgroup stratification of GPP dermatol-
ogists whose patients experienced flares fre-
quently (C two times per year) versus less
frequently (zero–one time per year) was carried
out.

Compliance with Ethics Guidelines

Studies conducted by Corrona are covered
under the Corrona PsO Registry IRB. However,
the Corrona regulatory body concluded that
this survey did not meet the definition of
human subject research, and therefore did not
require specific approval.
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RESULTS

Of the 32 invited dermatologists, two reported
that they had not treated a patient with GPP in
the past 5 years and so were not invited to par-
ticipate further. Of the 30 eligible dermatolo-
gists, 29 responded (97% eligible response rate),
although response rate varied by question (de-
noted in the tables and figures).

The participating dermatologists had been in
practice for a mean of 25.7 (standard deviation
11.1) years, and the majority were board-certi-
fied (89.7%) with an MD qualification (93.1%).
More participants were male than female (65.5
vs. 34.5%) and most participants worked in
private rather than academic clinical settings
(72.4%) (see ESM Table S2 for further details on
participant demographics). Within the past

Table 1 A summary of the 28 questions across ten themes that were posed in the Corrona GPP dermatologist’s survey (to
view the full survey, see ESM Table S1)

Question theme Aim

Inclusion criteria

(Q1, 2)

Define the intended survey group

Flare diagnosis

(Q3, 4)

Establish the dermatologists’ criteria for flare diagnosis

and record common flare triggers

Flare natural history

(Q5–8)

Establish the typical patient’s flare frequency, duration, time to resolution,

and dermatologists’ criteria for resolution

Flare severity (Q9, 10) Establish the typical patient’s frequency and duration of hospitalization

as a result of GPP flares

Flare treatment selection

(Q11–16)

When treating a flare, establish symptoms and factors that are considered

before initiating, switching, or adding a non-biologic or biologic systemic

therapy; establish which non-biologic and biologic therapies are likely

to be used

Flare treatment satisfaction

(Q17, 18)

Establish the adequacy of available treatments

Post-flare GPP disease activity

(Q19)

Establish the symptoms of disease activity after a flare

Post-flare disease treatment

selection (Q20–22)

When treating disease activity after a flare, establish symptoms and factors

that are considered before initiating, switching, or adding a non-biologic

or biologic systemic therapy; establish which non-biologic and biologic

therapies are likely to be used

Post-flare disease treatment

satisfaction

(Q23–25)

Establish the adequacy of available treatments

Experience with GPP and managing

patients with GPP (Q26–28)

Overall insight into the level of experience a dermatologist has

with GPP, GPP diagnosis, ease of GPP management,

and perceived challenges

GPP generalized pustular psoriasis, Q question

532 Dermatol Ther (Heidelb) (2021) 11:529–541



5 years, 21 participants had treated at least three
patients with GPP; of those, 11 had treated C

five patients with GPP.

Diagnosis of GPP Flares

All dermatologists stated that pustules were
necessary to diagnose a GPP flare, with the next
most cited criteria being worsening of skin
lesions (83%) and erythema (76%). The
responses for other diagnostic criteria are
reported in Table 2.

Natural History of GPP

Most dermatologists (69%) estimated that their
patients had an average of zero or one GPP flare
per year, while 28% estimated that their
patients had an average of two to three flares per
year (see Fig. 1). Over half of dermatologists
(55%) reported that their patients’ flares typi-
cally last 2 to \ 4 weeks, while 41% reported
that flares typically last 1–3 months (see Fig. 1).
The most common criteria for flares to be con-
sidered resolved were few to no pustules (83% of
dermatologists), reduced to no erythema (83%),
and minimal to no skin lesions (66%). The
typical time to resolution of skin lesions was
most commonly reported as 2 to\ 4 weeks for
pustules (52%), 1–3 months for erythema
(48%), and 1–3 months for scaling (59%). Full
responses for flare frequency, duration, and
time to symptom resolution are captured in
Fig. 1.

Table 2 A summary of non-mutually exclusive criteria
used by dermatologists to diagnose a GPP flare (N = 29)

GPP flare diagnostic criteria Responders,
n (%)

Pustules 29 (100)

Worsening skin lesions 24 (83)

Erythema 22 (76)

Patient-reported symptoms (e.g., pain) 13 (45)

Skin scaling 9 (31)

Malaise 9 (31)

Edema 7 (24)

Fever 7 (24)

Myalgia 5 (17)

Inflammatory markers 5 (17)

Involvement of organs other than skin 3 (10)

Other (specify) 0 (0)

GPP generalized pustular psoriasis
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Fig. 1 Responses describing the natural history of GPP (N = 29)

Dermatol Ther (Heidelb) (2021) 11:529–541 533



The most common triggering factors for GPP
were cited by dermatologists as steroid with-
drawal (‘‘often’’ or ‘‘very often’’, 64%), infection
(‘‘often’’ or ‘‘very often’’, 58%), and stress
(‘‘often’’ or ‘‘very often’’, 50%) (for the full
results, see Table 3).

The Severity and Chronicity of GPP

Over a third of dermatologists (38%) reported
that it was at least ‘‘somewhat common’’ for a
flare to require hospitalization, while 21%
reported that it was ‘‘very common’’ or ‘‘always
required’’. The most common durations of

hospitalization were reported as 3–4 and
5–8 days (43 and 29% of dermatologists,
respectively). Post-flare, 83% of dermatologists
indicated that patients still had residual disease,
with dermatologists most commonly citing the
symptoms minimal skin scaling (76%), minimal
skin lesions (66%), and reduced erythema
(66%).

Treatment Options for GPP

To treat a GPP flare, the majority of dermatol-
ogists reported being ‘‘somewhat likely’’ or ‘‘very
likely’’ to use the non-biologic treatments

Table 3 Reported triggers for GPP flares for all patients, and stratified by flare frequency

Reported GPP triggers Very rarely Rarely Sometimes Often Very often

Stress

All patients (n = 28) 4 14 32 25 25

0–1 flare (n = 19) 5 21 26 21 26

C 2 flares (n = 9) 0 0 44 33 22

Steroid withdrawal

All patients (n = 28) – 4 32 50 14

0–1 flare (n = 20) – 5 20 60 15

C 2 flares (n = 8) – 0 63 25 13

Infection

All patients (n = 26) – 15 27 31 27

0–1 flare (n = 17) – 18 29 35 18

C 2 flares (n = 9) – 11 22 22 44

Pregnancy

All patients (n = 19) 32 47 21 – –

0–1 flare (n = 14) 36 36 29 – –

C 2 flares (n = 5) 20 80 0 – –

Other triggers

All patients (n = 19) 21 42 32 5 –

0–1 flare (n = 12) 25 50 17 8 –

C 2 flares (n = 7) 14 29 57 0 –

Values in table are the percentage of dermatologists who reported that the factor triggered GPP (% response)
GPP generalized pustular psoriasis
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Table 4 Dermatologist responses on potential treatments for GPP flares and residual disease

Dermatologist responses on
potential treatments

Very
unlikely

Somewhat
unlikely

Neither likely
nor unlikely

Somewhat
likely

Very
likely

Likelihood of prescribing these non-biologic systemic therapies during a GPP flare (% response)

Oral steroids 48 21 3 7 21

Methotrexate 21 28 17 24 10

Cyclosporine (n = 28) – 4 11 21 64

Acitretin/isotretinoin 14 14 17 34 21

Apremilast (n = 28) 43 25 21 7 4

Other non-biologic (n = 16) 56 19 13 13 –

Likelihood of prescribing these biologic therapies during a GPP flare (% response)

Infliximab (n = 28) 29 14 4 21 32

Adalimumab 10 34 14 34 7

Etanercept (n = 28) 43 39 4 7 7

Golimumab (n = 27) 59 26 7 4 4

Certolizumab pegol (n = 28) 29 39 18 11 4

Secukinumab 10 17 31 17 24

Ixekizumab 10 14 24 24 28

Brodalumab 14 24 28 17 17

Guselkumab 17 21 24 17 21

Other biologic (n = 23) 13 13 22 30 22

Likelihood of prescribing these non-biologic therapies for residual disease (% response)

Topical steroids – 3 14 28 55

Other topical drugs 17 21 7 31 24

PUVA (n = 28) 75 7 11 4 4

Oral steroids 83 10 – 7 –

Methotrexate 24 21 24 31 –

Cyclosporine (n = 28) 29 32 14 21 4

Acitretin/isotretinoin 28 3 21 41 7

Apremilast (n = 28) 43 7 21 25 4

Other non-biologic (n = 14) 57 – 21 21 –

Likelihood of prescribing these biologic therapies for residual disease (% response)

Infliximab (n = 28) 43 21 14 7 14

Adalimumab 14 17 14 28 28

Etanercept (n = 28) 54 21 7 11 7
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cyclosporine (85%, n = 28) and either acitretin
or isotretinoin (56%, n = 29). Dermatologists
also reported being ‘‘somewhat likely’’ or ‘‘very
likely’’ to use the biologic treatments infliximab
(53%, n = 28), ixekizumab (52%, n = 29), adali-
mumab (41%, n = 29), and secukinumab (41%,
n = 29). When treating GPP flares, the most
commonly endorsed symptoms for initiating,
switching, or adding a treatment (non-biologic
or biologic) were worsening skin lesions (97%,
n = 29) and pustules (90%, n = 29).

Outside of a flare, dermatologists reported
being ‘‘somewhat likely’’ or ‘‘very likely’’ to use
topical steroids (83%, n = 29), secukinumab
(62%, n = 29), ixekizumab (62%, n = 29), and
adalimumab (56%, n = 29) to treat residual dis-
ease. The full responses from dermatologists on
their use of biologic and non-biologic treat-
ments for GPP flares and residual disease are
given in Table 4.

Perceived Adequacy of the Current
Treatment Options

Most dermatologists indicated that existing
treatment options for all flare frequencies are
adequate ‘‘most’’ (79%) or ‘‘all’’ (14%) of the
time, and 83% reported that treatments for
residual disease for all flare frequencies are
adequate ‘‘most of the time’’ (Fig. 2). However,

67% of GPP dermatologists whose patients flare
frequently (C two times per year, n = 9) indi-
cated that treatments ‘‘often’’ did not ade-
quately prevent new flares, while the majority
reported inadequacy at least ‘‘sometimes’’
(Fig. 3). In addition, 83% of dermatologists
indicated that patients still had residual symp-
toms post-flare, while 72% considered available
treatment options to be too slow to control
flares ‘‘sometimes’’, ‘‘often’’, or ‘‘very often’’,
regardless of flare frequency (Fig. 3).

DISCUSSION

The aims of this study were to explore the nat-
ural history of GPP, understand physicians’
diagnostic criteria for GPP flares, and examine
common treatments for GPP and their per-
ceived adequacy by dermatologists. There was a
clear consensus on the criteria for diagnosis of a
GPP flare, with all dermatologists citing pus-
tules as necessary, and the majority also citing
worsening skin lesions and erythema. Most
respondents reported that patients had zero to
one GPP flares per year, with flares typically
lasting up to 3 months, and residual symptoms
commonly taking up to 3 months to resolve.
Responses from dermatologists participating in
this survey suggest that immunosuppressants
and topical retinoids remain common

Table 4 continued

Dermatologist responses on
potential treatments

Very
unlikely

Somewhat
unlikely

Neither likely
nor unlikely

Somewhat
likely

Very
likely

Golimumab (n = 27) 63 19 19 – –

Certolizumab pegol (n = 28) 29 21 25 14 11

Secukinumab 7 3 28 31 31

Ixekizumab 10 3 24 21 41

Brodalumab (n = 28) 18 4 32 18 29

Guselkumab 17 3 28 17 34

Other biologic (n = 16) 13 19 19 19 31

The medication options shown are not mutually exclusive
Unless otherwise stated, N = 29
GPP generalized pustular psoriasis, , PUVA psoralen plus ultraviolet A
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treatments for GPP, despite limited evidence
demonstrating their efficacy in pustular disease
[14, 15]. Current treatment methods were
broadly perceived by dermatologists as being
adequate, even though most respondents
reported that patients had residual symptoms
post-flare.

Challenges Facing the Treatment of GPP
and Unmet Needs

These data suggest that fast-acting and long-
lasting treatments for GPP are lacking: the most
common duration of hospitalization was
reported as 3–8 days, and GPP flares were

reported to last up to 3 months. Furthermore,
flare prevention was reported as ‘‘often a chal-
lenge’’ by 67% (n = 6) of dermatologists whose
patients had an average of C two flares per year.
As most patients still have residual symptoms
post-flare, current treatments for both GPP
flares and chronic (post-flare) disease are often
inadequate. The lack of GPP-specific approved
therapies in the USA remains a barrier to effec-
tive treatment; practitioners may be unwilling
to use potentially effective therapies (e.g., bio-
logics) that are not indicated specifically for
GPP. Therefore, there is a need for targeted
therapies that directly address the pathophysi-
ology of GPP, so that control of both flares and
long-term disease is more easily attainable.

Existing flare treatments
are adequate

Existing residual disease 
treatments are adequate

Some of the time

Most of the time

All of the time

Total
(N=29)

0-1 flares
(n=20)

(n=9)

14%
7%

79% 83%

7% 10%

85%

15%
10% 10%

80%

89%

11%11%
22%

67%

Fig. 2 Perceived satisfaction with treatment options for generalizedpustular psoriasis across all dermatologists, and stratified
by patients’ annual flare frequency
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Limitations of the Current Study

A notable limitation of this study is that der-
matologists were only asked to consider certain
types of GPP; treated patients met inclusion
criteria if they had generalized pustules, but no
further specific history was collected. However,
GPP is often described has having at least two
clinical forms: ‘von Zumbusch’ or acute GPP,
which is characterized by severe erythroderma,
and ‘annular’ or subacute GPP, which has
milder systemic symptoms [3, 4]. Furthermore,
GPP can originate from multiple causes: a
patient may have inherited GPP, or developed

GPP acutely, but temporarily, due to the with-
drawal of steroids or another psoriasis treatment
[2, 11, 16, 17]. The Corrona Registry does not
distinguish between these subtypes of GPP, but
it is possible that patients with different sub-
types have distinct histories and treatment
requirements. This could be reflected in the
slightly paradoxical results of dermatologists’
apparent overall satisfaction with current treat-
ments, despite the clearly unresolved disease
symptoms for many patients. This emphasizes
the fact that while this study represents the first
step toward better understanding of GPP, it does
not capture the patient’s perspective on disease

Treatments do not adequately 
prevent new flares

Treatments are too 
slow to control flares

Very Rarely

Rarely

Sometimes

Often

Very Often

Total
(N=29)

0-1 flares
(n=20)

(n=9)

7% 7%

31%
41%

10% 7%

40%

10% 15% 10%

45%

33%

22%

11%

22%

67%

28%28%
21%

21%

20%10%

10%

10%

30%

44%

Fig. 3 Reported efficacy of the current treatment options for generalizedpustular psoriasis across all dermatologists, and
stratified by patients’ annual flare frequency
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burden. Finally, these data are based on a sam-
ple of only 29 dermatologists, which limits the
widespread application of the results.

CONCLUSIONS

The survey results suggest some consensus
regarding dermatologists’ opinions on the clin-
ical presentation of GPP and the nature/fre-
quency of GPP flares. However, our findings also
delineate a paradox in satisfaction with current
treatments for GPP flares. While most derma-
tologists indicated that GPP flare treatments
were adequate, they also report that the time to
response was slow and that many patients had
residual symptoms post-flare. The present lack
of GPP-specific treatments may have affected
dermatologists’ reported satisfaction with cur-
rent treatments: there are no other effective
alternatives, and dermatologists may view the
currently available treatments as better than no
treatment at all. The results do indicate that the
use of plaque psoriasis therapies provide some
benefits for patients with GPP, but unmet needs
clearly remain; specifically, a better approach to
the use of currently available therapies, and the
development of novel therapies that safely
control GPP flares long term.

The results of this study are expected to
improve current clinical practice by contribut-
ing to the establishment of treatment guidelines
for GPP. GPP flares appear to have common
diagnostic criteria, including the presence of
pustules, worsening skin lesions, and erythema;
these results could initiate a discussion around
forming consensus guidelines for diagnosis.
Furthermore, we hope that these results will
help to foster education regarding how experi-
enced dermatologists use currently available
therapies, as well as investigation into future
effective therapies for GPP.
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