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ABSTRACT

Introduction: Generalized pustular psoriasis
(GPP) is a rare, potentially life-threatening,
neutrophilic, autoinflammatory skin disease
characterised by recurrent flares of generalised
sterile pustules and associated systemic features.

Inconsistent diagnostic criteria and a lack of
approved therapies pose serious challenges to
GPP management. Our objectives were to dis-
cuss the challenges encountered in the care of
patients with GPP and identify healthcare pro-
vider (HCP) educational needs and clinical
practice gaps in GPP management.
Methods: On 24 July 2020, 13 dermatologists
from 10 countries (Brazil, Canada, China,
Egypt, France, Germany, Japan, Malaysia, the
UK and the USA) attended a workshop to share
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experiences in managing patients with GPP.
Educational needs and clinical practice gaps
grouped according to healthcare system level
were discussed and ranked using interactive
polling.
Results: Lack of experience of GPP among
HCPs was identified as an important individual
HCP-level clinical practice gap. Limited under-
standing of the presentation and pathogenesis
of GPP among non-specialists means misdiag-
nosis is common, delaying referral and treat-
ment. In countries where patients may present
to general practitioners or emergency depart-
ment HCPs, GPP is often mistaken for an
infection. Among dermatologists who can
accurately diagnose GPP, limited knowledge of
treatments may necessitate referral to a col-
league with more experience in GPP. At the
organisational level, important needs identified
were educating emergency department HCPs to
recognise GPP as an autoinflammatory disease
and improving communication, cooperation
and definitions of roles within multidisciplinary
teams supporting patients with GPP. At the
regulatory level, robust clinical trial data, clear

and consistent treatment guidelines and
approved therapies were identified as high
priorities.
Conclusions: The educational imperative most
consistently identified across the participating
countries is for HCPs to understand that GPP
can be life-threatening if appropriate treatment
initiation is delayed, and to recognise when to
refer patients to a colleague with more experi-
ence of GPP management.

Keywords: Clinical practice gap; Generalized
pustular psoriasis; Global perspective; Unmet
educational need

Key Summary Points

Why carry out this study?

The rarity of GPP makes it impossible for
all clinical centres to develop an adequate
level of experience in the management of
this disease.

Thirteen practising dermatologists from
10 countries across five regions attended a
virtual workshop to share experiences in
managing patients with GPP and identify
educational needs and clinical practice
gaps.

What was learned from the study?

The most important educational
imperative identified by the workshop
participants was that both non-
dermatologists and dermatologists should
appreciate that GPP can be life-
threatening if the initiation of correct
treatment is delayed and understand
when to refer patients with GPP to a
specialist for diagnosis and/or treatment
and ongoing management.

Academic- and community-based
practices that regularly care for patients
with GPP should strive to learn from their
experiences and collaborate with less
experienced clinical centres to help ensure
the delivery of consistent, best-practice
treatment.
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INTRODUCTION

Generalized pustular psoriasis (GPP) is a rare,
neutrophilic, autoinflammatory skin disease
characterised by episodes (or flares) of wide-
spread sterile, macroscopically visible pustules
that can occur with or without systemic
inflammation [1–3]. The reported prevalence of
GPP varies widely, ranging from 1.76 per
1,000,000 persons in France to 7.46 per
1,000,000 persons in Japan and 5 per 10,000
persons in Germany [4–6]. Accurate estimates
are difficult to obtain because of a historical lack
of consistency in diagnosis and nomenclature.
GPP is genetically, phenotypically and patho-
logically distinct from plaque psoriasis (psoriasis
vulgaris) and can present differently among
patients and across episodes within the same
patient [3]. GPP flares may occur multiple times
a year (relapsing disease) or may be more per-
sistent and occur intermittently, with many
years between episodes (persistent disease)
[1–3].

Since its initial description by von Zumbusch
in 1909, the pathogenesis of GPP has been
poorly understood, leading to wide variation in
the nomenclature, classification, diagnosis and
treatment of the disease [1, 7]. Historically, GPP
has been classified into different subtypes
including acute GPP (von Zumbusch variant),
pustular psoriasis of pregnancy (previous mis-
nomer: impetigo herpetiformis) and infantile/
juvenile pustular psoriasis [3, 8, 9]. Irrespective
of subtype, GPP is associated with a consider-
able clinical burden, as symptoms and comor-
bidities can greatly affect patient quality of life
[2, 3, 10, 11]. Furthermore, if left untreated, GPP
may be life-threatening because of complica-
tions such as sepsis and multisystem organ
failure [2, 4, 11, 12]. Several studies published at
the beginning of this century have resulted in
an improved understanding of GPP pathogen-
esis, highlighting the role of the interleukin
(IL)-36 inflammatory pathway and mutations in
the gene encoding the IL-36 receptor antagonist
(IL36RN) [13–17].

The rarity of GPP means that management
guidelines for the disease are widely based on
strategies for managing plaque psoriasis, along

with limited case studies and results of single-
arm, open-label studies in GPP [2, 18, 19]. Rec-
ommended treatment generally includes sys-
temic therapies, such as retinoids,
methotrexate, cyclosporine and infliximab, as
first-line agents. Biologic therapies are only
approved specifically for the treatment of GPP
in Japan, Taiwan and Thailand. Successful
management of GPP flares requires rapid treat-
ment with the most appropriate agent; how-
ever, lack of experience of GPP often means it is
neither diagnosed promptly nor referred
appropriately, resulting in treatment delays that
can have a negative impact on response. There
is a need for more widespread awareness of this
debilitating disease.

METHODS

On 24 July 2020, 13 practising dermatologists
from 10 countries (Brazil, Canada, China,
Egypt, France, Germany, Japan, Malaysia, the
UK and the USA), the authors of this manu-
script, attended a global virtual workshop,
organised by Boehringer Ingelheim, to share
personal experiences of the diagnosis, treatment
and management of patients with GPP. The
workshop participants practise in a wide range
of settings, including private and public clinics
as well as university departments and govern-
ment hospitals, with annual experience in the
management of GPP ranging from 1 patient per
year to more than 50 patients per year (median
5 patients per year), including treatment of
patients with single and/or multiple recurring
GPP flares.

The overarching aims of the workshop were
to review the current real-world standards of
care in GPP (and variation between countries)
and to identify healthcare provider (HCP) edu-
cational needs and clinical practice gaps in GPP
management. Specific topics discussed were
based on a web-based questionnaire that was
completed prior to the meeting. In this ques-
tionnaire, we provided our thoughts on the key
challenges in the clinical management of
patients with GPP in our respective regions.
Specific questions included in the questionnaire
were agreed upon by the sponsor in
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consultation with the meeting chairs, Bruce
Strober and Yukari Okubo. We considered clin-
ical practice gaps at three different levels: macro
(system) level, meso (organisational/institu-
tional) level and micro (individual HCP) level.
During the workshop, key challenges and bar-
riers to GPP management identified in the
questionnaire were discussed and ranked using
an interactive online voting system. This article
provides an overview of the main discussion
topics during the workshop and details the
educational needs and clinical practice gaps
that were identified on the basis of our personal
opinions and experiences of GPP diagnosis and
treatment.

Compliance with Ethics Guidelines

This article is based on previously conducted
studies as well as personal experience and does
not contain any new studies with human par-
ticipants or animals performed by any of the
authors.

RESULTS

Standards of Care in GPP: Perspectives
and Challenges

Key perspectives and challenges identified from
the pre-meeting questionnaire and discussed in
the workshop are summarised in Table 1.

Diagnosis

Timely GPP diagnosis is critical to ensure
prompt and appropriate treatment. Among the
workshop participants, there was a consensus
that GPP diagnosis can be difficult, with 75%
(9/12) of those who responded reporting it to be
‘‘challenging’’ or ‘‘sometimes challenging’’.
While the diagnosis itself may not be chal-
lenging for an experienced dermatologist, non-
dermatologists frequently misdiagnose GPP as a
periodic fever syndrome or an infection, and
initiate treatment with systemic corticosteroids
or systemic antimicrobials, respectively, rather
than immediately referring the patient to a

dermatologist. This is a particular problem
when patients initially present to a general
practitioner or a hospital emergency depart-
ment HCP, as this can result in critical delays in
initiating the correct treatment. On the basis of
our experience, misdiagnosis may be less com-
mon in countries where patients are more likely
to present directly to a dermatologist, such as
Brazil, Egypt, Germany, China and Japan.

We agreed that the key challenges to a
prompt GPP diagnosis are the heterogeneous
clinical presentation (in terms of history of
plaque psoriasis, age of onset, severity and nat-
ural history) as well as differential diagnosis
from other conditions with predominantly
neutrophilic inflammation, particularly acute
generalised exanthematous pustulosis (AGEP).
A detailed medical history can help differentiate
between GPP and AGEP; for example, 90% of
AGEP cases are associated with certain medica-
tions, such as systemic antimicrobials, whereas
GPP may be suspected in patients who have a
history of plaque psoriasis and quick tapering of
a systemic treatment, such as corticosteroids or
a tumour necrosis factor-alpha (TNFa) inhibitor
[20–22]. The clinical course of the disease may
also provide clues because AGEP has a more
abrupt onset than GPP and generally resolves
much more quickly than GPP.

Historically, the nomenclature and classifi-
cation of GPP have varied widely [1]. More
recently, accumulating clinical experience and
improvements in the understanding of GPP
pathogenesis have led to the development and
publication of standardised diagnostic criteria
for GPP by the Japanese Dermatological Asso-
ciation (JDA) and the European Rare and Severe
Psoriasis Expert Network (ERASPEN) (Table 2)
[1, 2]. We felt that both these definitions are
associated with some limitations. The JDA def-
inition fails to consider the presence or absence
of psoriatic plaques, whereas the ERASPEN def-
inition lacks inclusion of characteristic
histopathological findings and the clinical
finding of lakes of pus, both very typical fea-
tures of GPP. Nevertheless, these published cri-
teria may help to clarify ambiguous textbook
descriptions of GPP that could be confusing for
less experienced dermatologists; for example,
the ERASPEN definition excludes cases in which
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pustulation is restricted to psoriatic plaques,
which are often included in textbook
descriptions.

Treatment

One of the most challenging aspects of GPP
treatment identified during the workshop is the
rapid decision-making needed to ensure that
the cutaneous and systemic symptoms of the
disease are controlled. In addition to the

diagnostic challenges, other conditions must be
excluded before treatment can be initiated
(e.g. tuberculosis and malignancy), meaning
that patients are unlikely to receive the most
appropriate treatment within 48 h of symptom
onset. Physicians may also be unaware of new
treatment innovations, resulting in further
delays. Another major challenge is the lack of
GPP-specific therapy approved in most coun-
tries. At the time of writing, biologic therapies
for GPP have only been approved in Japan,

Table 1 Key perspectives and challenges of GPP diagnosis, treatment and management identified by workshop participants

Diagnosis Differential diagnosis is a key challenge in obtaining an accurate GPP diagnosis

Misdiagnosis is frequent among non-dermatologists, which can cause delays in referral and the

initiation of inappropriate GPP treatment

Both the ERASPEN and JDA definitions of GPP are associated with some limitations

Less experienced dermatologists and non-dermatologists encounter GPP very rarely so often have a

poor understanding of appropriate GPP treatment and management

Treatment Retinoids, methotrexate and cyclosporine are the most widely used therapies for GPP, but the

availability of biologics in some countries has improved the management of the disease

Dermatologists’ expectations of GPP treatment responses vary depending on the selected therapy

Biologics are promising options for GPP treatment

Prohibitive costs and insurance limitations can prevent patients with GPP from accessing the most

effective treatments

Although MDT collaboration is often preferred in GPP management, shared decision-making is

associated with its own unique challenges

The lack of guidelines to support GPP treatment selection is a crucial unmet need in supporting

disease management

Ongoing

management

The development of GPP-specific disease severity guidelines and validated assessment tools would

streamline patient assessments for dermatologists

Educating patients on their role in disease management is key to delaying the occurrence of GPP flares

Managing comorbidities of GPP is a considerable challenge in patient care and warrants further

guidance and investigation

Psychological follow-up is an important (but frequently overlooked) aspect of long-term care for

patients with GPP

Regional nuances and socioeconomic factors can present challenges to access to care for patients

with GPP

ERASPEN European Rare and Severe Psoriasis Expert Network, GPP generalized pustular psoriasis,
JDA Japanese Dermatological Association, MDT multidisciplinary team
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Taiwan and Thailand, on the basis of small,
single-arm clinical trials. Standard treatment
guidelines are also lacking.

Consistent with the published literature, the
treatments that we use most widely for GPP are
retinoids, methotrexate and cyclosporine
[2, 9, 13]. Cyclosporine is often used to treat
GPP in pregnant women, if no other treatment
is available, because it has previously been well
tolerated in pregnant women who were renal
transplant recipients, and is not likely to be
teratogenic [2]. Corticosteroids should be used
with caution during pregnancy because of
concerns that inappropriate tapering may
induce a GPP flare [2, 9].

We also discussed comorbidities as a key
challenge in GPP treatment because most ther-
apeutic options are associated with several
potential toxicities and contraindications [2].
For example, careful consideration must be
given to the pros and cons of methotrexate in
patients with liver abnormalities and in women
of childbearing potential.

We found that our expectations of treatment
responses vary depending on what therapy is
used and we agreed that expectations should be
considered on a case-by-case basis. For example,

acitretin can help to control fever and clear
pustules within a few days or up to a week,
whereas responses to methotrexate generally
take longer. Some workshop participants sug-
gested that if responses to acitretin have not
been observed within a week, physicians may be
hesitant to increase the treatment dose because
of concerns relating to adverse events and
decreased tolerability. If a patient receiving
cyclosporine has not obtained a response
within 3–6 months, treatment is generally
switched to an alternative systemic therapy.

Dermatologists from Japan noted that GPP
management has improved with the availability
of biologic therapies. Several biologics approved
in Japan can be used in GPP treatment, includ-
ing monoclonal antibodies against TNFa (adal-
imumab, infliximab and certolizumab pegol)
[2, 23]; IL-17 inhibitors (secukinumab, ixek-
izumab and brodalumab) [2]; and IL-23 inhibi-
tors (guselkumab and risankizumab) [24, 25].
In countries where biologics are not approved
specifically for GPP treatment, their use is more
limited. In some countries, biologics are not
widely used because of their prohibitive cost.
Specific regulatory approval is usually a prereq-
uisite for coverage by insurance companies, and

Table 2 Published GPP diagnostic criteria

ERASPEN [1] JDA [2]

Primary, sterile, macroscopically visible pustules on non-acral

skin (excluding cases in which pustulation is restricted to

psoriatic plaques)

With or without systemic inflammation

With or without plaque psoriasis

Relapsing ([ 1 episode) or persistent ([ 3 months)

(i) Systemic symptoms such as fever and fatigue

(ii) Systemic or extensive flush accompanied by multiple

sterile pustules that sometimes merge to form lakes of pus

(iii) Neutrophilic subcorneal pustules histopathologically

characterised by Kogoj’s spongiform pustules

(iv) Repeated occurrence of these clinical and histological

features

GPP should only be diagnosed when the condition has

relapsed at least once or when it persists for more than

3 months

Definitive GPP diagnosis if all four parameters are met;

suspected GPP diagnosis if parameters (ii) and (iii) are

met

ERASPEN European Rare and Severe Psoriasis Expert Network, GPP generalized pustular psoriasis,
JDA Japanese Dermatological Association
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even with approval, there is often a requirement
that patients have failed or are intolerant to
other systemic therapies before they can access
biologics. Thus, even in countries where bio-
logics are available, the requirement for the
patient to bear the cost is a major barrier to their
early use. The need for long-term treatment of
GPP can also present further financial chal-
lenges to patients. It should be noted that the
costs associated with inadequate initial disease
control (including but not limited to financial
impact of work and school absenteeism; repe-
ated visits to outpatient clinics and emergency
departments; and multiple hospital admissions)
may prove to be greater than the cost of more
effective (albeit more expensive) treatments
from the outset.

Ongoing Management

We agreed that the follow-up of patients
receiving GPP treatment is hampered by a lack
of validated assessment tools for monitoring
treatment response, with most tools unable to
capture the rapid day-to-day changes inherent
to the dynamic nature of GPP. Development of
a scoring system that can guide evaluation of
the area and severity of the pustules, oedema
and erythema observed in patients with GPP
would help physicians assess disease severity
and determine whether systemic treatment and
hospitalisation are required [26]. The aim of
long-term GPP management is also to delay or
prevent further flares. Although some treat-
ments can help with this, it is important to
understand the role of patients themselves in
avoiding potential triggers. Patient expectations
may need to be established after careful moni-
toring over time. A cohesive multidisciplinary
team might be important for addressing the
wider needs of the patient and their family,
such as appropriate psychological follow-up and
genetic counselling. The psychological burden
that GPP places on patients, both in terms of
the challenges of treatment non-response and
the financial pressures associated with funding
long-term treatment, is considerable. In addi-
tion, children with GPP require specific spe-
cialist support.

Clinical Practice Gaps and
Educational Needs

Having discussed the challenges and barriers to
effective GPP management, we considered the
importance of addressing specific clinical prac-
tice gaps and educational needs to ultimately
improve outcomes for patients with GPP. These
gaps and needs were grouped according to
healthcare system levels: at the ‘‘macro’’ level,
regulatory-, economic- and system-level factors;
at the ‘‘meso’’ level, organisational or hospital-
level factors; and at the ‘‘micro’’ level, individual
HCP-level factors. During the workshop, we
voted on which of the gaps presented important
challenges to GPP management in our respec-
tive regions (Fig. 1).

Regulatory-, Economic- and System-Level
Factors (‘‘Macro’’ Level)
At the regulatory level, a lack of robust clinical
trial data was most frequently identified as an
important clinical practice gap, followed by a
lack of treatment guidelines and a lack of
approved treatments (although the latter did
not apply to Japan; Fig. 1a). Key elements of
management that warrant further guidance
include clear first- and second-line treatment
options for GPP; treatment during GPP flare
recurrence and ‘‘rescue’’ treatments for GPP;
management of GPP and comorbidities; and
rehabilitation for patients with GPP. The safety
and efficacy of treatments for GPP are based on
limited data because the rarity of the disease
makes it difficult to recruit sufficient patient
numbers for large randomised controlled trials.
Furthermore, the spontaneously self-limiting
episodic pattern of GPP complicates efficacy
assessments for new interventions in this pop-
ulation. While numerous published case reports
and case series are cited in available guidelines
and reviews [2, 9, 18, 27], these data are
potentially biased, as negative case results are
rarely submitted for publication. A lack of
robust data makes it difficult to construct clear
GPP management guidelines with strong rec-
ommendations, and in many countries, treat-
ment for GPP still follows existing guidelines for
plaque psoriasis. In the USA, treatment
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Fig. 1 Key clinical practice gaps and educational needs
identified by workshop participants as important in their
country: regulatory-, economic- and system-level factors
(a); organisational or hospital-level factors (b); and
individual HCP-level factors (c). The clinical practice
gaps/educational needs were based on information pro-
vided in the pre-meeting questionnaire. During the virtual

meeting, the participating dermatologists were asked to
indicate which three clinical practice gaps/educational
needs in each group were most important in their country.
The bars show how many dermatologists selected each
clinical practice gap/educational need. GPP generalized
pustular psoriasis, HCP healthcare provider
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recommendations for pustular psoriasis were
published in 2012 and have not yet been
updated to include new biologic therapies that
have become available [8, 18]. More recently
updated (2018) GPP-specific guidelines are
available in Japan [2]. While these provide a
framework for physicians to use in clinical
practice, they are not intended as definitive
recommendations because of the aforemen-
tioned data limitations. Because evidence-based
recommendations are lacking, physicians are
reliant on anecdotal approaches formed from
their own clinical experience of different treat-
ments. Experience with certain treatments var-
ies considerably between countries, so the
development of a one-size-fits-all treatment
guideline is not possible on the basis of the
clinical data that are currently available. The
Japanese guidelines are not appropriate for use
in other countries because the availability and
funding of treatments vary widely, and the
nature of GPP in Japan cannot be generalised to
the rest of the world. A lack of specific approved
therapies was identified as an important clinical
practice gap by five of the workshop partici-
pants from countries where there are no
approved therapies. A quarter of the workshop
participants indicated that funding and access
to therapies was an issue.

Organisational- or Hospital-Level Factors
(‘‘Meso’’ Level)
At an organisational level, the clinical practice
gap most frequently identified as important was
the need to educate emergency department
HCPs to recognise GPP as an autoinflammatory
disease rather than an infection (Fig. 1b). In
countries where it is not easy to visit a derma-
tologist directly (e.g. Canada and Malaysia),
patients may be more inclined to bypass their
primary care physician by going directly to a
hospital emergency department; however, mis-
diagnosis is a common issue when patients with
GPP visit emergency departments. GPP symp-
toms are often construed and treated as an
infection, rather than an autoinflammatory
disease, resulting in emergency department
HCPs often prescribing inappropriate treat-
ments. As a result, patients usually make several

visits to the emergency department before
being referred to the right specialist.

Another important organisational-level
clinical practice gap identified in the workshop
was the need to enhance communication and
patient transfer within and between centres
managing patients with GPP throughout treat-
ment and rehabilitation. Defining clear roles
and responsibilities within the multidisci-
plinary team involved in GPP management,
including allocation of a primary point of con-
tact for patients, was agreed to be of great
importance. Several stakeholders may be
involved in the management of patients with
GPP, including those working in dermatology,
rheumatology, genetics, cardiology and high-
dependency/intensive care units. In some cases,
specialists in dietetics may be involved in long-
term patient management, helping to optimise
the chance of treatment success in frail patients.
While it is important to include all these spe-
cialities when creating an informed manage-
ment plan for each patient, working within a
multidisciplinary team can present its own
challenges. As an example, for paediatric
patients with GPP, some dermatologists would
look to prescribe systemic anti-inflammatory
treatments but may be challenged by other
physicians who feel that this is inappropriate
for patients of such a young age.

A further organisational-level clinical prac-
tice gap related to treatment is the need for
more streamlined processes for authorisation
and insurance approval of certain treatments,
particularly biologics.

Individual HCP-Level Factors (‘‘Micro’’ Level)
At the individual level, the key educational and
clinical practice GPP management gaps identi-
fied mostly concerned diagnosis and initial
treatment. Lack of experience of GPP among
both non-dermatologists and dermatologists
was identified as an important gap at the indi-
vidual level (Fig. 1c). In some countries, patients
with GPP may visit their primary care physician
after symptom onset because direct access to
dermatologists is not possible (e.g. Canada and
Malaysia). This can result in misdiagnosis and
inappropriate treatment. Although there is no
expectation for primary care physicians to
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correctly identify GPP, it is important that they
understand the need to refer patients with sus-
pected GPP as soon as possible so they can be
treated quickly and appropriately. In contrast,
in many countries (e.g. Brazil, Egypt, Germany,
Japan and the USA), there is not a culture of
visiting a primary care physician after GPP
symptom onset; rather, patients with GPP
symptoms visit their dermatologist directly.
While it might seem obvious for non-derma-
tologists to refer suspected cases of GPP to a
dermatologist to ensure accurate diagnosis, it is
equally important for dermatologists to refer
patients to a colleague if they feel unsure or
uncomfortable with treating GPP. Less experi-
enced dermatologists, who are likely to have
seen textbook descriptions of GPP, may only
encounter a handful of patients with GPP over
the course of their career. Moreover, these
patients are often referred to or managed by
more experienced dermatologists, so the
opportunity of less experienced dermatologists
to follow patients over the course of diagnosis,
treatment and follow-up is limited. The key
challenges in this case are the lack of awareness
of the latest treatments and how they should be
used. The important educational imperative is
that both non-dermatologists and dermatolo-
gists appreciate that GPP can be life-threatening
if the initiation of correct treatment is delayed,
and that they understand when to refer patients
to a specialist.

A need to enhance patient–physician rela-
tionships was also suggested as a key clinical
practice gap. The psychological burden that
GPP places on patients is substantial, and con-
sistent long-term follow-up and support are
important. Patients also need to actively engage
in their own post-flare management by adher-
ing to maintenance therapy and avoiding
potential triggers of GPP. It is therefore impor-
tant to educate patients on their role in ongoing
GPP management and flare avoidance.

CONCLUSIONS

The rarity of GPP makes it impossible for all
clinical centres to develop an adequate level of
experience in the management of the disease.

The most important educational imperative is
that both non-dermatologists and dermatolo-
gists appreciate that GPP can be life-threatening
if the initiation of correct treatment is delayed,
and that they understand when to refer patients
to a specialist for diagnosis and/or treatment
and ongoing management. HCPs in academic-
and community-based practices that provide
care for multiple patients with GPP should
strive to efficiently learn from their experiences
and to further develop their capabilities in the
field of GPP diagnosis and treatment. Such
specialist centres could then collaborate with
other centres to ensure delivery of consistent,
best-practice treatment for patients with GPP.
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