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Abstract

Acute generalized exanthematous pustulosis (AGEP) is a rare, usually drug-induced,
acute pustular rash. Despite the lack of strong data supporting the effectiveness of
topical or systemic corticosteroids in this drug reaction, they are widely used. More
generally, there is no consensus on the diagnostic modalities and the management
of patients with AGEP. We aimed to provide European expert recommendations for
the diagnosis and management or patients with AGEP. Members of the ToxiTEN
group of the European Reference Network (ERN)-skin, all dermatologists and/or
allergologists with expertise in drug reactions, elaborated these recommendations
based on their own experience and on a review of the literature. Recommendations
were separated into the following categories: professionals involved, assessment of
the diagnosis of AGEP, management of the patient and allergological work-up after
the acute phase. Consensus was obtained among experts for the list of professionals
involved for the diagnosis and management of AGEP, including the minimum diag-
nostic work-up, the setting of management, the treatments, the modalities and the
timing of allergological work-up and follow-up. European experts in drug allergies
propose herein consensus on the diagnosis and management of patients with AGEP.
A multidisciplinary approach is warranted, including dermatologists, allergologists
and pharmacovigilance services.
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BACKGROUND AND CURRENT

KNOWLEDGE

Acute generalized exanthematous pustulosis (AGEP) is a
rare, usually drug-induced, acute pustular rash. Its estimated
incidence lies between 1 and 5 cases per million per year.'
The overall prognosis is very good, with a very low reported

mortality rate (<5%).> The disease affects mainly adults (me-
dian age 60years old) with a female predominance.’

AGEP is characterized by the acute onset of erythema
predominantly in the large skinfolds with multiple pin-
point non-follicular sterile pustules, usually associated with
fever. Additional skin symptoms may involve oedema of the
face and non-specific lesions like purpura, atypical targets,
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vesicles and more rarely blisters. Confluence of pustules
may result in an extensive superficial detachment known as
‘pseudo-Nikolsky sign’. Mucosal involvement arises in less
than 20% of cases, usually limited to the mouth.*” Biological
abnormalities include leucocytosis with neutrophilia, ele-
vated C-reactive protein (CRP) and, in one-third to half of
cases, mild eosinophilia.>* Systemic involvement may be
observed in 17% of cases: mainly liver, and, rarely, kidney,
bone-marrow or lung involvement.*” Moreover, haemody-
namic instability including hypotension or even shock, oc-
curs in 22% of AGEP patients.7’8 Systemic involvement raises
the question of an overlap between AGEP and either drug
reaction with eosinophilia and systemic symptoms (DRESS)
or, more rarely, toxic epidermal necrolysis (TEN).” The
EuroSCAR score is a useful tool to assess the certainty of
AGEP diagnosis (Table 1).!

Cases of localized exanthematous pustulosis (ALEP) have
also been described, especially with topical drugs but the
pathogenesis is still unclear."™"

A recent study from the Unites States reported the fre-
quent association of AGEP with comorbidities including
diabetes mellitus, kidney failure, past history of psoriasis
and hypersensitivity reactions.” Furthermore, body mass
index may be higher with AGEP patients than in those with
DRESS."

Skin biopsy including a pustule is useful for confirming
the diagnosis of AGEP. Histological findings are spongiform
subcorneal and/or intraepithelial pustules, oedematous pap-
illary dermis and perivascular infiltrates with neutrophils
and some eosinophils. In some cases, necrotic keratinocytes
and leucocytoclastic vasculitis are observed."> The presence
of psoriasiform acanthosis, papillomatosis and tortuous or
dilated vessels is suggestive of the main differential diagno-
sis of AGEP, generalized pustular psoriasis (GPP)."*

Family or personal history of psoriasis is often present
in AGEP (7%-10%).>’ The main differential diagnosis of
AGEP is GPP. Pustules can be larger, their onset slower and
their duration longer in GPP than in AGEP. Other pustular
dermatoses are very rare: subcorneal pustulosis or Sneddon-
Wilkinson, IgA pemphigus, pustular vasculitis, pustular
Sweet syndrome and staphylococcal scalded skin syndrome
(SSSS). In GPP and other pustular dermatoses, history of an
adverse cutaneous drug reaction and recent drug adminis-
tration are unusual. AGEP can sometimes also be confused
with other adverse cutaneous drug reactions. Indeed, pus-
tules may be present in DRESS, especially on the face and
more rarely in large body folds. Pustules may also be ob-
served in other cutaneous adverse reactions characterized
by their involvement of the large body folds such as sym-
metrical drug-related intertriginous and flexural exanthema
(SDRIFE) and in Baboon syndrome.'>'®

AGEDP is drug-induced in 90% of cases. The main caus-
ative drugs are antibiotics, that is, pristinamycin, amino-
penicillins, quinolones, sulfonamides, but also (hydroxy)
chloroquine, terbinafine and diltiazem.* A French series
reported 19 AGEP cases due to iodinated contrast media."”
The time from initiation of drug intake and AGEP onset is

TABLE 1 AGEP validation score of the EuroSCAR study group.'

Morphology  Pustules Typical® +2
Compatible +1
Insufficient* 0
Erythema Typical +2
Compatible +1
Insufficient 0
Distribution/pattern Typical +2
Compatible +1
Insufficient 0
Post-pustular Yes +1
desquamation No/ 0
insufficient
Course Mucosal involvement Yes -2
No 0
Acute onset (<10 days) Yes 0
No -2
Resolution (<15 days) Yes 0
No -4
Fever 238°C Yes +1
No 0
Neutrophils >7000/mm? Yes +1
No 0
Histology Other disease -10
Not representative/no histology 0
Exocytosis of neutrophils +1
Subcorneal and/or intraepidermal non +2

spongiform or NOS pustule(s) with papillary
oedema or subcorneal and/or intraepidermal
spongiform or NOS pustule(s) without
papillary oedema

Spongiform subcorneal and/or +3
intraepidermal pustule(s) with papillary
oedema

Interpretation: <0: no AGEP; 1-4: possible; 5-7: probable; 8-12:
definite.

Abbreviation: NOS, not otherwise specified.

“Typical: typical morphology as described in the ‘clinical features’ section.
Compatible: not typical, but not strongly suggestive of other disease.

“Insufficient: lesions cannot be judged (mostly because of late stage of the disease or
poor quality of pictures).

usually very short, ranging from 1 to 3 days, especially for
antibiotics and iodinated contrast media, and longer, around
7-10 days for other trigger drugs.*”"” Recently, the European
Academy of Allergy and Clinical Immunology (EAACI)
made a position statement to specify that AGEP should be
considered when the time to onset lies between 1 and 12 days
of suspect drug intake."® However, longer latency periods
were described in hydroxychloroquine-induced AGEP (from
12 to 40 days). These AGEP seem to be very particular, with a
long regression time and a frequent need for a systemic treat-
ment. In some cases, mutations in the CARDI14 gene have
been described.'*** Other rare reported aetiologies of AGEP
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are spider bites, vaccines, toxic causes such as mercury poi-
soning and infections, especially in childhood for these lat-
ter causes.”' *

Recent findings improved the understanding of AGEP
pathophysiology. The disease results from an aberrant
immune response mainly visible in the skin that involves
both innate and adaptive immune response. Most of the
drug-specific T cells produce IL-8, a powerful chemoat-
tractant for neutrophils. Beside elevated circulating Th17
cells are observed in AGEP patients. Their main cyto-
kines, IL-17 and IL-22, stimulate keratinocytes to produce
IL-8.% Culprit drugs can also induce the production of
IL-36 by monocytes in AGEP patients, even later after the
acute phase.”® Furthermore, IL36RN mutations, frequent
in GPP, have also been rarely described in patients with
AGEP.”

Allergological explorations are more and more commonly
used in delayed cutaneous drug hypersensitivity reactions.
Positivity of tests depend upon the type of drug reaction and
the offending drug. Patch tests have a good sensitivity in
AGEP, with a positivity of 58% in a French multicentre study,
especially for drugs like pristinamycin or amoxicillin.*®
Prick tests seem of limited use, but intradermal reactions
with delayed readings could be useful in AGEP, especially to
identify safe alternative drugs.'”* There exist very little data
concerning drug rechallenge in AGEP. One study recently
suggested the potential of a modified lymphocyte transfor-
mation test assay in AGEP.**

There is no published therapeutic trial on specific
treatment of AGEP. In particular, there are no strong data
supporting the effectiveness of topical or systemic cor-
ticosteroids in this drug reaction. Nevertheless, topical
corticosteroids, thanks to their anti-inflammatory effect,
could be of interest in AGEP by reducing vasodilatation
and the activation of neutrophils. A French retrospec-
tive monocentre study published in 2015 compared the
management of patients with AGEP in three time peri-
ods from 1994 to 2011. The use of topical corticosteroids
(either potent, grade III or super potent, grade IV, 10-30
g/day for 1-2weeks) increased with time (from 25% to
89% of patients) during the period studied paralleling a
progressive shortening of the length of hospitalization
(from 7 to 5days, p=0.045).”" This study indirectly sup-
ports the potential use of topical corticosteroids in AGEP.
A retrospective monocentre Singaporean study published
in 2021 investigated the management of 43 patients with
AGEP. Nine of them (21%) received systemic cortico-
steroids, with a mean dose of methylprednisolone of 32
mg/day for a mean duration of 4days, and the others
received topical corticosteroids of various potencies.
Patients' characteristics were comparable except for kid-
ney failure, which was observed more frequently in the
group of patients treated with systemic corticosteroids.
The median duration of hospitalization was shorter in
patients receiving systemic corticosteroids compared to
those who did not (6 vs. 10 days, p=0.035). Systemic cor-
ticosteroids were not associated to a higher rate of adverse

effects, especially infections and death, in this series.*

There exist no strong data supporting the effectiveness
of therapies other than corticosteroids in AGEP. Eight
patients with relative contraindication to systemic cor-
ticosteroids received cyclosporine (3 mg/kg/day tapered
over 2weeks) in a study published in 2020. Compared to
23 patients treated with systemic corticosteroids (meth-
ylprednisolone 1mg/kg/day tapered with variable regi-
mens), these patients had a similar time to resolution of
the erythema and a similar length of hospitalization.™

The aim of this position paper is to provide European ex-
pert recommendations for the diagnosis and management of
patients with AGEP.

METHODS

Members of the ToxiTEN group of the European Reference
Network (ERN)-skin, dedicated to severe cutaneous ad-
verse reactions, all dermatologists and/or allergologists
with expertise in drug reactions from 12 European coun-
tries, met to write these recommendations, based on their
own experience in the management of AGEP and on a re-
view of the literature. The latter was conducted by two of
the experts (FT and SIHO) using PubMed without time
limitation, with preferred terms “Acute generalized ex-
anthematous pustulosis, AGEP” and “diagnosis, clinical
manifestations, visceral involvement, drugs, histology,
treatment.” Only articles in English language and consid-
ered to be of interest for the purpose of these recommenda-
tions were retained.

As previously mentioned above, due to the lack of ran-
domized therapeutic trials in AGEP, the level of recommen-
dations in the literature was low (grade C). We therefore
favoured expert opinions for these recommendations.

The following categories were discussed for these recom-
mendations: professionals involved, assessment of the diag-
nosis of AGEP (including additional work-up), management
of the patient (including setting, offending drug manage-
ment and treatment) and allergological work-up after the
acute phase.

EUROPEAN EXPERT CONSENSUS FOR
THE DIAGNOSIS AND MANAGEMENT
OF PATIENTS WITH AGEP

Professionals involved

The professionals to be involved in the management of
patients with AGEP depend on the need:

Diagnosis upon first presentation

Should involve the general practitioner (GP), emergency spe-
cialist, dermatologist and paediatrician (if child affected).
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Patient management during the acute phase
Should involve:

o dermatologist and/or allergologist (all patients regardless
of the age),

o paediatrician (if child affected),

o organ specialists if visceral involvement is present (espe-
cially hepato-gastro-enterologist and nephrologist),

o dermato-pathologist or pathologist (histological analysis
of the skin biopsy),

o psychologist (if need of psychological support),

o intensive care medicine specialist (for severe cases, espe-
cially those with hemodynamic instability),

o pharmacovigilance specialist (for drug management) and

o nurses with experience in skin care.

Allergological workup
Performed after the acute phase, it should involve a derma-

tologist or an allergologist with expertise in severe drug re-
actions, and a clinical pharmacologist or a pharmacist.

Assessment of the diagnosis and additional
work-up

The diagnosis of AGEP should be considered in patients
with fever, altered general condition and maculopapular
exanthema with more or less coalescent non-follicular pus-
tules predominating in large skinfolds. A pseudo-Nikolsky
sign may be observed, not to be misdiagnosed with the
true Nikolsky sign of epidermal necrolysis. Mucous mem-
branes are spared. The patient's drug history should report
the onset of a suspect drug (usually first exposure) within
the past 12days."® As specified above, the diagnosis may
be more difficult because of atypical presentations, includ-
ing ALEP. Patient's past history, including the search of a
prior drug reaction history, a personal or familial context
of psoriasis, ongoing pregnancy, staphylococcal or strep-
tococcal infection, may help to eliminate a differential
diagnosis.

General examination includes body temperature, pulse
rate and blood pressure record and evaluation of the context
of the patient (age, comorbidities, kidney or liver insuffi-
ciency) that may affect the tolerance of a febrile disseminated
skin eruption and the suspect drug elimination.

Exclusion of differential —>| Diagnosis

of AGEP |—> EuroSCAR

diagnoses
(infection, pustular
psoriasis, Sneddon-

diagnostic scoring

Wilkinson disease...)

Biology:
blood cell count,
C-reactive protein,
procalcitonin, liver enzymes,
creatininemia, infectious
work-up
Skin biopsy

Hospitalization
recommended
(dermatology or internal
medicine)

Declaration to ph:

Immediate stop of the suspected drug(s)

armacovigilance

\

Rapid cessation or taperi

Bed rest, emollients, supportive care
Potent or superpotent topical steroids for 5-7 days

In the most severe cases, discuss systemic steroids prednisone 0.5 mg/kg/d for 5-7 days

ng over a few days

\4
Temporary allergy card

Follow-up visit(s)

FIGURE 1 Management algorithm of AGEP.

v

Allergological work-up (see Fig.2)
6 weeks — 6 months after the acute phase

v

Final allergy card
Definitive contraindication of the culprit
drug (if possible, specify alternative drugs)
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Once the diagnosis is established, the next two steps to be
performed simultaneously and without delay are the with-
drawal of the suspected drug(s) and the prescription of addi-
tional work-up (Figure 1, Table 2):

Biological samples

The expert group recommends to perform without delay
in all suspected or confirmed cases or AGEP the follow-
ing biological examination: differential blood cell count
including neutrophils and eosinophils, platelets, blood
chemistry, urea, creatinine, liver enzymes and C-reactive
protein.

In patients with fever (38.5°C or higher), blood cul-
tures, and bacterial and mycological pustule samplings
should be performed. In cases overlapping with DRESS,
Herpes virus blood PCR (EBV, HHV6 and CMV) should
be ordered.

If pustular psoriasis of pregnancy is suspected, a
pregnancy test should be performed in childbearing
women.

Protein electrophoresis to search for a monoclonal gam-
mopathy is needed in case where a diagnosis of Sneddon-
Wilkinson disease is suspected.

Skin biopsy

A skin biopsy, including a pustule, should be performed
in all cases of AGEP, to assess the diagnosis of AGEP and

TABLE 2 Additional work-up recommended by the expert group for
the diagnosis and management of AGEP at the acute phase.

Exams to assess the Exams to exclude differential diagnoses

diagnosis of AGEP according individual situations
Biology: Biology:
Differential blood Pregnancy test

cell count (including
neutrophils and
eosinophils)

Blood chemistry
(ionogram, urea,
creatininemia, liver
enzymes and
C-reactive protein)

Protein electrophoresis

Skin biopsy: Procalcitonin
Histology + direct Herpes virus PCR (HHV6, EBV and CMV)
immunofluorescence

Microbiological samples:
Blood cultures

Mycoplasma pneumoniae serology and
nasopharyngeal PCR

Bacteriological and mycological pustules
samples

Skin biopsy:

Histology + direct immunofluorescence

exclude differential diagnoses, even if excluding pustular
psoriasis may be challenging.** Direct immunofluorescence
should be performed if autoimmune blistering disease such
IgA pemphigus needs to be ruled out. Furthermore, histo-
logical results are necessary to calculate the EuroScar diag-
nosis score (Table 1) in doubtful cases.*

Management of the patient
Setting

Although AGEP has a favourable outcome in the majority
of cases, some patients may have a more severe presentation,
because of

o extent and severity of skin lesions (erythroderma, ex-
tensive and confluent pustules with pseudo-Nikolsky
sign),

o refractory fever,

o systemic involvement (elevated liver enzymes and kidney
insufficiency),

o hemodynamic instability and

o fragile populations (children, elderly, underlying severe
comorbidities, immunosuppression...).

Consequently, the expert group recommends inpatient
hospitalization (of choice, where possible, in a dermatol-
ogy or internal medicine department), for optimized bed
rest, supportive skin care, clinical and biological monitor-
ing. The intensive care unit (ICU) should be informed in
case of significant signs of severity or severely deranged
vital signs (especially hemodynamic instability).

If hospitalization is not possible for any practical
reason, close clinical (+ biological according initial
abnormalities) monitoring daily or every other day is
necessary.

Drug management

The suspected causal drug(s) must be stopped immediately
and the pharmacovigilance department should be advised as
soon as possible.

Treatment

All patients should be placed on bed rest until significant
improvement and receive supportive care including mild
soap substitutes baths or showers, moisturizing cream and
oral or intravenous hydration according to the clinical status
and biological changes. For the most severe patients (exten-
sive skin lesions and pseudo-Nikolsky sign), supportive care
could be based on the existing recommendations for epider-
mal necrolysis.*

Even if the pustules tend to resolve spontaneously
within a few days, with a characteristic pattern of punctate
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| Allergological work-up of AGEP* |
One single suspected drug | | Several suspected drugs
Definite contra-indication of the Patch testing with all
drug and other drugs of the same suspected drugs
biochemical family Use a drug preparation with
concentration of 10% of active
Patch-tests may be of interest to ingredient in petrolatum or in
propose alternatives (e.g. beta- aqua; if not possible use a
lactams, radio contrast media) concentration of 30% of the
commercial drug in petrolatum
or aqua
Check for the non-irritant
concentration Delayed readings
at day 2 and/or day 4
\
Positive patch test with Negative
one or several drugs patch tests
Intradermal tests (for drugs with
available injectable route) with
A4 delayed readings at day 2 and/
Contra-indication of the or day 4
drug(s) with positive testing
Continue the exploration of
. ) - \ \
drug(s) with negative testing and — -
test alternatives of drugs with [« Positive with Negative
positive testing one or several drugs
4 \ 4
Challenge** alternative drugs (if all negative tests) if they are of further interest for the patient
Challenge** a suspect drug (if all negative tests) with very low probability (e.g. there is another drug with positive tests or
with higher notoriety) if of major interest for the patient (case-to-case decision)
Y
Definite allergy card with forbidden drugs
and if possible « safe » authorized alternative drugs
*allergological work-up must be performed only by trained teams in expert centers
**with full or progressive doses
FIGURE 2 Allergological work-up of AGEP.

desquamation, most experts recommend the possible use
of topical corticosteroids as specific treatment of AGEP:

In adults

Grade IV topical corticosteroids (e.g. clobetasol) 20-40
g/day according to the patient's body surface, applied once a
day on the whole body except the face which is usually not
involved in AGEP. A daily treatment for 5-7 days is recom-
mended, that is, until complete or almost complete clearing,
and/or post-inflammatory desquamation. The value of slow
tapering has not been demonstrated in this disease, and con-
sidering the low risk of rebound, a rapid discontinuation of
topical corticosteroids may be considered.

In children

Grade III topical corticosteroids (e.g. betamethasone valer-
ate and mometasone) can be used. As it is not a chronic
disease, the most important is to use the quantity required
for a complete healing of lesions. The fingertip unit (FTU)
method can be proposed: 1 FTU, meaning 0.5g, covering a
body surface area equivalent to two adult handprints.

In the most severe cases, that is, with systemic involve-
ment (e.g. liver or kidney abnormalities and haemodynamic
instability) or very severe skin lesions (erythroderma and
disseminated pustules), a short systemic corticosteroid ther-
apy with prednisone 0.5 mg/kg/day for a duration of 5-7 days
may be considered. As for topical steroids, a rapid stopping
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of prednisone may be performed, but a rapid taper over a few
days may also be considered.

Experts consider that data for cyclosporine are not strong
enough to recommend the use of this drug in routine prac-
tice for AGEP.

In the rare cases of AGEP that overlap with probable
or certain DRESS (RegiScar score>4), the patient must be
treated as a DRESS, with a longer duration of full-dose topi-
cal or systemic corticosteroids followed by progressive corti-
costeroid tapering over at least 3 months.”

A follow-up visit is suggested 1 month after discharge,
to check complete healing and to organize the allergologi-
cal work-up. In contrast with DRESS, there are no sequelae
in AGEP. No biological follow-up tests are needed except in
cases with significant abnormalities in the acute phase.

Allergological work-up after the acute phase

A provisional allergy card clearly mentioning the suspected
drug(s) must be given to the patient, their family and GP
at discharge from hospital. Experts consider that skin tests
only are of interest in AGEP. Indeed, in vitro tests are of lim-
ited use given the lack of data in AGEP.

Skin tests must be performed by allergologists or derma-
tologists with expertise in adverse cutaneous drug reactions.
The optimal time to perform skin tests is 6 weeks to 6 months
after the acute phase. The aims of the tests are (1) to confirm
the culprit drug, especially in case of multiple suspects; and
(2) to search of safe alternatives within the same drug family
(beta-lactams, radio contrast media, etc.).

Patch tests are sensitive and safe in AGEP and are rec-
ommended in first-line investigation. Thanks to their good
sensitivity in AGEP, patch tests are sufficient in the major-
ity of cases.’® However, intradermal tests may be performed
in case of negative patch tests, especially for some drugs
such as radio contrast media in which their interest was
raised."” Rechallenge with the suspect drug should never be
performed. Oral provocation tests may be considered as a
case-to-case decision by experts of drug allergies, but only
for alternative drugs with negative skin tests results, and
only if useful for the patient. After a case-to-case discussion
in expert centres, the rechallenge of a suspected drug with
low probability, with negative tests results, and when there
is another suspect drug with positive tests and/or higher
notoriety, may be discussed, if very useful for the patient.
Modalities of rechallenge are not consensual among experts
(progressive dose as in DRESS or full dose) (Figure 2).

After the allergological work-up, a definitive allergy card
must be given to the patient, their relatives and GP to avoid
any risk of erroneous resumption of the suspect drug that
would expose the patient to a risk of relapse, potentially with
a more severe presentation with systemic involvement.®

In conclusion, European experts of the ToxiTEN ERN-
skin group propose expert consensus recommendations
for the diagnosis and management of patients with AGEP
(Figure 1). These recommendations cannot cover all

situations and must be adapted to each patient's particular-
ities. Cases must be discussed with doctors with expertise
in severe adverse cutaneous drug reactions and a multidis-
ciplinary approach, including dermatologists, allergologists
and pharmacovigilance services, is warranted.
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