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ABSTRACT

Generalized pustular psoriasis (GPP) is a rare chronic inflammatory skin disease that can lead to life-
threatening complications and require emergency medical treatment. Recurrent GPP flares are char-
acterized by the sudden onset of widespread erythematous skin rash with sterile pustules, at times
associated with fever, chills, general malaise, and other systemic inflammatory manifestations. Systemic
complications such as cardiorespiratory failure, infections, and sepsis are potentially life-threatening and
can result in an emergency department visit and/or hospitalization. Acute GPP episodes can be difficult
to recognize and diagnose. The low incidence of the disease, its relapsing nature, the unpredictability of
flare onset, and the lack of standardized diagnostic criteria are major obstacles to achieving rapid
recognition and diagnosis in both the emergency department and the hospital setting.

There is scarce evidence supporting the efficacy and safety of treatments commonly used for GPP;
consequently, there is an unmet need for therapies that specifically target the condition. Our aim is to
present a multidisciplinary approach to GPP to achieve a rapid diagnosis ensuring that the patient
receives the most appropriate treatment for their pathology. The main recommendation for primary
care and emergency physicians is to contact a dermatologist immediately for advice or to refer the
patient when GPP or a flare is suspected.
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PLAIN LANGUAGE SUMMARY

Generalized pustular psoriasis (GPP) is a rare and serious skin disease that can cause life-threatening
complications and require urgent medical treatment. When someone has a flare-up of GPP, their skin
suddenly becomes red and covered with pus-filled bumps not caused by infection. They may also
experience fever and chills and feel generally unwell. These flares can be very difficult to diagnose and
lead to serious complications such as infections and organ failure, which may require a visit to the
emergency department and/or admission to hospital. The diagnosis of GPP can be challenging as it is
a rare and unpredictable disease with different types of flare-ups, making it difficult to identify in the
emergency department and the hospital. This article shows that the best recommendation for primary
care and emergency doctors is to improve their knowledge of this rare condition. Primary care and
emergency doctors should immediately contact a dermatologist for advice or referral if they suspect
that a patient has GPP or a flare-up of the disease. An approach involving doctors from different
specialties can help ensure that patients receive the appropriate and timely care they need.

1. Intr ion
troductio systemic inflammatory symptoms [4-8]. The clinical course of

Pustular psoriasis is a rare type of chronic psoriasis with sterile
pustules that can be either localized or generalized [1-3].
Classically recognized subtypes of pustular psoriasis include
generalized pustular psoriasis (GPP), palmoplantar pustular
psoriasis, and acrodermatitis continua of Hallopeau [1-4].
The main characteristic of GPP is the eruption of painful sterile
pustules all over the body surface, sometimes together with

GPP is heterogeneous, with relapsing or persistent flares.
GPP can present with symptoms other than cutaneous symp-
toms. These may require urgent assessment, immediate consulta-
tion with a dermatologist, and even admission to the intensive care
unit [1-4]. Extracutaneous symptoms of GPP include fever, leuko-
cytosis, general malaise, and multiple organ involvement [5-8].
GPP flares can prove fatal owing to severe complications such as
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systemic infections, sepsis, and renal, respiratory, and cardiovascu-
lar involvement requiring hospitalization [9-14].

GPP is considered an auto-inflammatory disease and is asso-
ciated to an irregular innate immune response [3,5,6]. Recent
findings on GPP pathogenesis showed that interleukin (IL) 36
pathway plays a central pathogenetic role and the mutation of
the IL-36 receptor (IL36RN) is associated with severe presentations
of the disease [5-7]. These advances in GPP pathogenesis opened
new possibilities for therapeutic targets and recent studies showed
that biologic agents that target the IL-36 axis are effective in
patients with GPP [5-71].

Despite being a potentially serious condition, the low inci-
dence of the disease, its relapsing nature, the unpredictability
of flares, and the lack of standardized diagnostic criteria are
significant obstacles to rapid recognition and accurate diag-
nosis by emergency department and primary care profes-
sionals [11-17].

The objective of this review is to update current knowledge
on the evaluation and diagnosis of GPP in the primary care
setting and the emergency department. Emphasis is placed on
practical recommendations for recognizing the disease and
seeking advice from a dermatologist in the management of
GPP in Spain.

2. Methods

Based on the objectives of our narrative review, we performed
a qualitative non-structured search to identify scientific pub-
lications on GPP in the PubMed and Embase databases using
specific filters (English language, published in the last 5 years)
and search terms. The search term ‘generalized pustular psor-
iasis’ was combined with ‘emergency’, ‘intensive care’, and
‘primary care’ to ensure that the publications found were in
line with the objectives of the paper. A flow chart of the
search process can be seen in the Supplementary Material
annex.

Titles and abstracts of the citations identified in the initial
set were screened according to predefined criteria, and
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potentially relevant articles that met the eligibility criteria
were selected for full-text review. Supplementary searches
were conducted in PubMed, Embase, and Google Scholar
based on the references of selected articles. Additional papers
were subsequently added based on the judgment and experi-
ence of the authors.

3. What is GPP?

Since GPP was first described by Leopold von Zumbusch in
1910, its characteristics have not been consistently defined,
and numerous descriptions and diagnostic criteria have been
published [1-9]. According to the diagnostic criteria of an
international consensus by the European Rare and Severe
Psoriasis Expert Network (ERASPEN) [1], GPP is a chronic and
rare form of psoriasis with the following characteristics:

e Primary, sterile, macroscopically visible pustules on non-
acral skin

e Presence or absence of systemic inflammation (fever
>38°C and leukocytosis (WBC >12 x 10%/L)

e Presence or absence of psoriasis vulgaris

e Relapsing (>1 episode) or persistent (>3 months)

Current clinical, histological, and genetic evidence indicates
that, as a clinical entity, GPP is distinct from plaque psoriasis
(psoriasis vulgaris) and requires a specific diagnostic approach
[18,19]. GPP can appear with or without systemic inflamma-
tion. The course of the disease is identified as relapsing (more
than 1 episode) or persistent (symptoms lasting more than 3
months) [1]. The nature of flares is unpredictable and hetero-
geneous, and the disease can manifest in a number of ways,
ranging from a single pustule to a life-threatening condition
(Figure 1).

GPP usually affects adults, peaking in the fifth decade of
life. Studies have shown a higher prevalence in women than in
men, although some series show a similar prevalence for both
sexes, with a male:female ratio ranging between 1:1 and 2:1

Figure 1. The life-threatening nature of GPP flares is illustrated by this 18-year-old woman with relapsing GPP, who presented with a severe flare. This progressed to
sepsis with massive pulmonary involvement, resulting in the death. (image on the right side is reproduced from Romiti et al. Anais Brasileiros de dermatologia
2022;97:63-74. Published under CCBY license https://creativecommons.org/licenses/by/4.0/; left image provided with permission, courtesy of Professor Ricardo

Romiti (University of Sao Paulo, Brazil).
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[1-5,18-20]. The prevalence is greater in Asian than in
Caucasian populations (7.46/million in Japan versus 1.76/mil-
lion in France). In Spain, a recent survey involving 33 derma-
tologists from 28 different hospitals found that the estimated
prevalence in adults was 13.05 cases per million [11]. Data on
mortality rates are limited, although ranges of 3% to 7% have
been reported [3,10,15-20].

Evidence on the characteristics of GPP in the emergency
department is scarce. A retrospective observational cohort
study conducted recently by Zema et al [16] concluded that
the most common signs and symptoms documented during
flares were pain (61% of flare episodes), skin eruption or
erythema (46%), and fever (45%). Edema is also frequently
recorded. The most common treatments administered during
flares were topical corticosteroids (35%), opioids (21%), immu-
nosuppressants (eg, methotrexate, cyclosporine, tacrolimus;
13%), and oral corticosteroids (11%). Compared with patients
who do not experience flares, patients with flares had a higher
comorbidity burden (including psoriasis and autoimmune con-
ditions), were almost three times more likely to be hospita-
lized, and were more than twice as likely to visit the
emergency department.

A recent cross-sectional study of GPP-related hospital
admissions from 2016 to 2020 in Spain conducted by
Montero-Vilchez et al [10] showed that in a population of
744 primary diagnoses of GPP, critical care unit admissions
were ordered for 6.1% of patients, and 4.8% died; in addition,
23.3% of intensive care admission were readmissions. Patients
hospitalized with GPP had a mean age of 62.2years, and
51.3% were females [10].

Hanna et al [15] recently conducted a retrospective cross-
sectional study to analyze the characteristics of hospitaliza-
tions and emergency department visits due to GPP in the
United States, where 71 GPP-related hospitalizations and 64
GPP-related emergency department visits were reported. The
most common commonly used medications during hospitali-
zations were topical and systemic corticosteroids, non-biologic
and biologic immunosuppressants, analgesics, opioids, and
antibiotics. The mean length of stay for hospitalizations was
8.6 days (median of 5 days). Three hospitalizations involved an
intensive care unit admission, and two proved fatal, illustrating
the life-threatening nature of GPP flares [15]. The authors
considered that life-threatening complications of GPP should
not be underestimated, since appropriate treatment could
potentially avoid hospitalizations or reduce the length of hos-
pital stay [15].

4. Disease characteristics
4.1. Pathogenesis

The etiology and pathogenesis of GPP is closely related to
those of psoriasis but remain unclear. An inflammatory state
in response to a hyperactivation of the innate immune sys-
tem, in which the interleukin (IL) 36 axis plays a central role,
appears to be the main driver of the condition. In GPP skin
lesions, the involvement of IL-36 has been shown by the
identification of loss-of-function mutations in the IL-36 recep-
tor antagonist gene (IL36RN) and the overexpression of IL-36

cytokines [5,21,22]. Mutations of the CARD 14, AP1S3 and
SERPINA 3 genes have also been associated to the pathogen-
esis of GPP. CARD14 provides instructions for synthetizing
CARD 14 protein, a protein particularly abundant in the skin
that activates the nuclear factor-kappa-B (NF-kB) protein
complex and play important roles in regulating inflammatory
reactions in the skin. AP1S3 encodes a subunit of the adaptor
protein complex 1 (AP-1), a keratinocyte adaptor protein,
while SERPINA3 encodes alpha-1-antichymotrypsin (ACT), an
inhibitor of cathepsin G, a proteolytic enzyme that belongs to
the neutrophil serine proteases family [5,6,21,22].

4.2. Comorbidities and triggers

The most common comorbidities and triggers of GPP reported
in the context of GPP-related hospitalizations appear in
Table 1 [2-4,14-16,23-29].

Potential triggers of GPP flares include initiation or with-
drawal of medications, especially sudden withdrawal of sys-
temic corticosteroids (Figure 2), acute infections, stress, and
pregnancy [15-18,21-26]. GPP is also associated with skin
disease, such as inflammatory skin conditions, skin and sub-
cutaneous tissue infections, cellulitis, plaque psoriasis, psoria-
tic arthritis, and contact dermatitis.

Considering that various types of drugs have been found to
trigger GPP flares, a comprehensive medication history should
be taken. For example, GPP flares can be triggered by rapid
tapering or sudden withdrawal of vaccines, cyclosporine,
lithium, beta-blockers, and anti-malarial drugs [2-4,15,16].

Many infections have been associated with GPP flares (eg,
streptococcal, cytomegalovirus, fungal, Epstein — Barr virus,
varicella zoster virus, and SARS-CoV-2). Although infections
can trigger a flare, the characteristic pustules of GPP are
sterile. A flare can also be generated or triggered by stress,
medical conditions (eg, hypocalcemia and hypoparathyroid-
ism), sun exposure, and pregnancy [1-5,26,27].

5. Clinical evaluation and diagnosis

GPP is an under-recognized and misdiagnosed disease, and
affected individuals are often not diagnosed for vyears.
(Figure 3) [1-3, 23-24]. The clinical presentation and course
of GPP are heterogeneous and unpredictable [1-4,26,27].

Table 1. Most common comorbidities and triggers associated with a GPP-
related hospitalization. [2-4, 14-16].

Comorbidity

Trigger

Initiation or withdrawal of
corticosteroids

Initiation or withdrawal of other drugs

Dehydration

Electrolyte disorders

Hypertension

Diabetes

Coronary heart disease

Chronic obstructive pulmonary
disease

Chronic kidney disease

Osteoarthritis

Anxiety

Depression

Hypocalcemia
Stress

Acute infections
Hormonal disorders
Pregnancy
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Figure 2. Sudden withdrawal of corticosteroids and other systemic therapies triggering GPP flares. A 52-year-old man with long-standing, ongoing psoriasis stopped
retinoid treatment and started to apply topical corticosteroids periodically without consulting his clinician. The patient was admitted to hospital at the onset of
a GPP flare. (images provided with permission, courtesy of Professor Aikaterini Patsatsi (Aristotle University School of Medicine, Thessaloniki, Greece).

A

Figure 3. A 29-year-old woman with a clinical form of annular GPP and large imprecise areas of sterile pustules with erythema. The patient had a history of psoriasis
on the scalp and limbs and recurrent GPP flares. (images reproduced from Choon et al. Experimental dermatology 2023;32:1284-1295. Published under CCBY license

https://creativecommons.org/licenses/by/4.0/).

Currently, four clinical subtypes are considered according
to the features of the presentation, characteristics of the skin
lesions, systemic compromise, and course of the flare [1-9]

e Von Zumbusch subtype is the more common, acute (7
days or less) and severe clinical form. It shows a rapid
onset of erythematous, inflamed skin with widespread
manifestation of macroscopically visible small pustules
(2-3 mm). Lesions appear on the trunk and limbs asso-
ciated to pain, burning and itching. Systemic symptoms
such as fever, chills, fatigue, myalgia and arthralgia may
appear during the flares.

e Annular GPP (Lapiéere-Millian) shows a subacute course
(7 days to 3 months), predominates in childhood, and is
characterized by a generalized flare of circinate or ser-
pentine erythematous plaques with peripheral pustules
and scaling. Systemic involvement is uncommon.

e Chronic acral GPP start with erythematous plaques in acral
areas and may progressively spread with time (more than 3
months) to form a generalized pustular flare,

e ‘Mixed-type GPP’ shows features associated with more
than one of the above clinical forms.

In general, GPP is diagnosed based mainly on clinical and
histological findings. The main cutaneous features are large ill-
defined areas of sterile noninfectious pustules, with surround-
ing erythema and edema. Previous or concomitant plaque
psoriasis can also facilitate the diagnosis of GPP although
not all GPP patients have a history of plaque psoriasis [1-
4,7-9,13,15-18].

Cutaneous symptoms may include pain, crusts, burning,
and itching and be associated or not with systemic symptoms,
such as fever, chills, fatigue, loss of appetite, and general
malaise. (Table 2)

Symptoms and their severity may vary with each acute
episode for a given individual, and flares may appear several
times per year or with long inactive intervals between each
episode [1-4,7-9,13].

Additionally, mucosal involvement may be found (for
example, conjunctivitis, geographic tongue or cheilitis).
Extracutaneous manifestations, such as uveitis, jaundice,
arthritis, arthralgia or myalgia, can also be observed [1-
5,12,13].

Skin  biopsies are also necessary to establish
a histopathologic diagnosis of GPP. Examination reveals the
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Table 2. Clinical signs and symptoms of GPP comprising the heterogeneous manifestation of the disease.

Clinical characteristics

Cutaneous and mucosal symptoms

Systemic symptoms

Pain
Crusting
Burning

 Sterile noninfectious, non-follicular pustules .
L]
L]
e ltching
L]
L]
L]

¢ Surrounding erythema, edema, and scaling
e Previous or concomitant plaque psoriasis

Geographic tongue
Conjunctivitis

Uveitis

Fever

Chills

Fatigue

Loss of appetite

Arthritis

Arthralgia

Jaundice

Edema of the lower extremities
General malaise

Table 3. Additional studies that may be required for assessment of GPP.

e Skin biopsy

o Bacterial/fungal culture of pustules

o Laboratory tests, blood cell count, procalcitonin, acute phase reactants
(erythrocyte sedimentation rate, C-reactive protein, and plasma globulins [IgG
or IgAl])

¢ Blood cultures

presence of sterile spongiform pustules of Kogoj resulting
from the accumulation of neutrophils beneath the stratum
corneum [7-9,23].

5.1. Additional studies

Additional studies may be necessary for assessment of GPP.
(Table 3) Bacterial culture of pustules and/or blood can reveal
superinfection. This is important, because in patients attend-
ing primary care or the emergency department, GPP is often
mistaken for an infection [7-9,23]. Laboratory tests are also
helpful when assessing the level of systemic inflammation and
possible systemic complications of the disease [6-9]. If the
patient presents with fever, tests such as blood culture or
procalcitonin should also be requested to rule out sepsis
[7-9,23].

5.2. Differential diagnosis

There are many types of generalized pustulosis and various
classifications. The descriptions can vary and may not be clear
enough for non-dermatologists. Therefore, the most important
concept to keep in mind is that it is not necessary to reach
a definitive diagnosis in the emergency department, although
it is extremely important to contact a dermatologist immedi-
ately. Some pustular conditions, for example acute generalized
exanthematous pustulosis, are triggered by drugs, which must
be discontinued.

Several pustular skin conditions present with similar clinical
characteristics and symptoms, highlighting the importance of
the differential diagnosis (Table 4) [1-4,14-17]. Given the bur-
den and risks associated with pustular conditions, the recom-
mendation for primary care and emergency physicians is to
consult a dermatologist without delay when a patient presents
with any of these conditions [14-17].

6. Approach to the patient with suspected GPP

6.1. Practical recommendations for primary care and
emergency physicians

Considering the potentially life-threatening complications of
GPP flares, rapid referral to dermatology is essential whenever

Table 4. Differential diagnosis of pustular conditions similar to GPP. For all these pustular conditions and mixed forms, the recommendation is to consult

a dermatologist immediately.

Systemic
Clinical condition Etiology Characteristics of the lesions symptoms Differential traits
Acute generalized Initiation of therapy Numerous pinhead, primarily non- Fever, AGEP is caused by drugs, mainly antibiotics (eg,
exanthematous or change in follicular, sterile skin pustules arising neutropenia, aminopenicillins and macrolides), antifungals, the
pustulosis (AGEP) dose of within large areas of swollen red skin and calcium channel blocker diltiazem, and antimalarials.
medications Over several parts of the skin, also eosinophilia  Abrupt withdrawal of corticosteroids is related to flare-

affecting mucosae in some cases

Subcorneal pustular  Unknown etiology  Eruption of flaccid sterile pustules

ups of GPP or psoriasis, but not AGEP

More abrupt onset (hours to 3 days) and shorter
duration (<15 days) than GPP

Non-recurring

No association with plaque psoriasis

The prognosis is favorable after discontinuation of the
causative drug

The presence of Most commonly in elderly women.

dermatosis several millimeters in diameter on systemic Typically involves the trunk and the intertriginous
(Sneddon - normal or mildly erythematous skin. signs is not areas
Wilkinson disease) The pustules tend to coalesce into usual

serpiginous, annular, or circinate
patterns
Acrodermatitis
continua of
Hallopeau

Chronic type of

pustular psoriasis Onychodystrophy and anonychia.

develop.

Sterile pustules on the fingers and toes

Osteolysis of the distal phalanx may also

May progress to Erythema and soft pustules that rupture and coalesce
severe into a lake of pus on the tips of the fingers more
complications  frequently than on the toes




the condition is suspected. According to Crowley et al, [14]
early referral to a dermatologist is mandatory to ensure ade-
quate diagnosis and treatment.

The priority is to assess systemic compromise and stabilize
the patient during evaluation by the dermatologist. In addi-
tion to dermatology, specialties such as rheumatology, inter-
nal medicine, ophthalmology, and others should be involved,
depending on the manifestations of the condition.

The decision to admit the patient must be based on the
severity of illness, vital sign stability, fluid and electrolyte
status, and signs of systemic infection. Supportive skin care
measures such as moisturizers and wet wraps may help to
relieve cutaneous symptoms in patients with GPP.

It is important to identify and discontinue the drug in
cases of drug-induced GPP flare. While systemic corticoster-
oids can be involved in triggering GPP, they are sometimes
used initially as anti-inflammatory agents until diagnosis is
confirmed. In these cases, the best way to discontinue
systemic corticosteroids is slowly or by maintaining the
dose until the disease is controlled, with administration of
specific therapies to manage skin disease. Corticosteroids
should be withdrawn gradually and after consultation with
a dermatologist.

It is also mandatory to rule-out systemic infection or sepsis
if the patient has fever and to start empiric antibiotic treat-
ment if these conditions are suspected.

GPP-related hospitalizations are commonly associated
with comorbidities and concurrent diagnosis of plaque psor-
iasis, unspecified inflammatory skin conditions, and infec-
tions that may hamper diagnosis and treatment. Hence, it
is crucial for primary care physicians to become familiar with
the clinical manifestations of GPP, because they are fre-
quently the first medical contact for a GPP patient. Primary
care physicians have a vital opportunity to ensure early
recognition and appropriate management of patients with
GPP [14].

6.2. Care pathway algorithm for patients with GPP

A care pathway algorithm for patients with GPP is presented in
Figure 4. It is advisable to quickly refer patients to dermatol-
ogy for assessment. Referral to specialized dermatology units

Patient with von
Zumbusch GPP >
clinical form
Onset /
detection

Patient with annular
GPP clinical form or
with other previous
mild skin pathology

Figure 4. Proposed care pathway algorithm for patients with GPP.

or

Primary Care
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is mandatory in difficult or complex cases with indolent pro-
gress or a poor initial response.

It is essential to diagnose the patient as soon as possible,
and a dermatologist’s expertise is necessary to achieve this
goal. When the condition is already diagnosed, the most
important step is to treat the patient appropriately and, as
soon as possible, with the therapeutic options prescribed by
the dermatologist.

Therefore, it is essential to establish rapid communication
between the emergency department and the dermatologist,
ideally internally, if available, or online to avoid delays.
Involving other specialists would depend on the extent of
the patient’s systemic compromise.

6.3. Recommendations for referral from primary care to
dermatology

The recommendations for referring a patient with suspected
GPP from primary care to dermatology are the following:

(1) Presentation of erythema and pustules (with or without
suspected diagnosis of GPP)

Once suspected diagnosis of GPP with worsening
lesions: refer to dermatology urgently, or consider tele
dermatology for rapid access

A patient already diagnosed with GPP who has
a worsening skin condition should also be seen imme-
diately by a dermatologist

Patients with pustular lesions on an erythematous base
associated with malaise and a poor general condition
(fever, asthenia)

()

3)

(4)

6.4. Recommendations for referral from primary care to
the emergency department

The recommendations for referral from primary care to the
emergency department in patients with systemic and inflam-
matory symptoms such as fever, malaise, rheumatoid symp-
toms, or poor general condition should be as follows:

e Worsening of previous skin lesions (investigate the his-
tory of previously used drugs or treatments that could be

Emergency

Primary Care

Quick referral or —,
teledermatology ~

Dermatology

v
GPP diagnosis,
management and
treatment
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related to the worsening of the skin condition in order to
discontinue them as soon as possible.).

e Patients with pustular lesions on an erythematous base
and fever and malaise.

e Patients with pustular lesions and extracutaneous mani-
festations such as arthritis and uveitis.

e Hemodynamically unstable patient.

6.5. Recommendations for treatment of a GPP patient in
the emergency department

Emergency department physicians should exercise extreme pre-
caution with systemic corticosteroids in the management of GPP
or any other form of psoriasis and should not hesitate to contact
a dermatologist immediately for guidance and referral.

If the patient is hemodynamically stable, emergency depart-
ment physicians should communicate with the dermatologist
online through telemedicine (when available) so that they will
indicate the assessment procedure. On the other hand, if the
patient presents with fever, general malaise, or asthenia, he/she
must be referred to the hospital emergency department.

Treatment for GPP is usually based on conventional systemic
drugs used for plaque psoriasis. Currently, biologic agents and
small molecules represent promising therapeutic options for
patients with plaque psoriasis or GPP [3,6]. Although many bio-
logics are used in psoriasis management, the only biologic agent
approved for GPP is spesolimab, a monoclonal antibody that
blocks human IL36R signaling pathway [6].

If a patient with suspected GPP or GPP confirmed by a flare
is hospitalized after attending the hospital emergency depart-
ment and the data indicate a serious condition, then he/she
should be monitored constantly.

The recommendations proposed are those followed when
a patient is seriously ill and may present hemodynamic
instability at any time in an emergency department. (Table 5)

7. Unmet needs in the management of GPP

Currently, no treatment or guidelines are available for the man-
agement of GPP flares [7]. This is clearly an unmet need in GPP.
Spesolimab has been authorized in some countries for the treat-
ment of GPP flares or is under evaluation for approval in others.

Table 5. Recommendations for treatment of a patient with GPP in the emer-
gency department.

e Monitoring of cardiac and vital signs.
e Monitoring diuresis.
o Fluid therapy

o Local care. The patient must be handled aseptically and with the minimum
possible trauma. Lesions should be cleaned daily to prevent infection.

» Prophylactic antibiotic therapy is not recommended, although blood, wound,
urine, pharynx, and sputum cultures should be collected frequently, because
infection is a permanent risk and should be treated based on the antibiogram
at the slightest suspicion. Procalcitonin measurement could be useful for
ruling out sepsis and initiating antibiotics.

¢ Immunoregulatory/immunosuppressive treatment is indicated during admis-
sion, mostly systemic corticosteroids as anti-inflammatory agents until
assessment by a dermatologist.

Conventional drugs such as retinoids, cyclosporine, and
methotrexate were the most commonly used therapies in
GPP. In addition, many of the biologics approved for plaque
psoriasis have been used to treat patients with GPP, although
the evidence that supports the use of these therapies in GPP is
flawed and based mostly on small, open-label studies or case
reports. The Psoriasis Group of the Spanish Academy of
Dermatology and Venereology considers GPP a severe disease
that should be managed with systemic treatments [1-3,14,22].

Strober et al [25] presented the results of an international
workshop convening 13 leading dermatologists from 10 coun-
tries with the goal of identifying challenges for healthcare
providers in the management of GPP, including unmet educa-
tional needs and clinical practice gaps. Experts agreed that
lack of experience in GPP among healthcare providers was an
important clinical practice gap. Limited understanding of the
clinical characteristics and pathogenesis of GPP leads to mis-
diagnosis and delayed referral and treatment. When patients
visit primary care physicians or the emergency department,
GPP is often mistaken for an infection [25].

The most important educational need identified for health-
care professionals is to understand that GPP can be life-
threatening if appropriate diagnosis and treatment are
delayed (Figure 1) and to recognize when to refer patients
to a colleague with more experience in managing GPP [22,25].

8. Conclusions

Knowledge of this rare condition must be improved in primary
and emergency care to optimize management of affected
patients. Primary care and emergency physicians should be
alert to sudden onset of generalized erythematous rash with
sterile pustules and establish agile communication channels
with dermatology.

The low incidence of GPP makes it difficult for primary
care and emergency department physicians to gain ade-
quate experience in the recognition and management of
this disease. In addition, GPP-related hospitalizations are
commonly associated with comorbidities and concurrent
findings of plaque psoriasis, other inflammatory conditions,
and infections that may make diagnosis and treatment
more challenging. Management of GPP requires
a multidisciplinary approach involving dermatologists,
rheumatologists, and other healthcare professionals.

Indeed, the main strength of our article is that it is
a pioneering multidisciplinary approach for the manage-
ment of GPP in the emergency room and the primary
care setting. On the other hand, our paper has the intrinsic
limitations of a narrative review such as non-structured
literature search, inappropriate consistency in the evalua-
tion of retrieved articles, and possible bias in the interpre-
tation of findings. Nonetheless, we believe it is useful as an
up-to-date reference source for a very specific area of
interest. Another limitation is the scarce number of
patients in GPP population and that data obtained from
a limited number of countries (i.e. Spain, Japan, France and
the U.S.A.) may not be extrapolated to all countries and
regions.



It is essential for primary care physicians to become familiar
with the clinical presentations of GPP, since they are fre-
quently the first medical contact for a GPP patient. The sever-
ity of GPP flares and their potential life-threatening
consequences should not be underestimated in the emer-
gency department. Primary care physicians are perfectly posi-
tioned to ensure a rapid diagnosis and proper treatment of
patients with GPP. Primary care and emergency physicians
should not hesitate to contact a dermatologist immediately
for guidance and referral.
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