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a b s t r a c t

Background/Objective: Acute generalized exanthematous pustulosis (AGEP) is a severe cutaneous adverse
drug reaction characterized by fever and numerous sterile non-follicular pustules. It is mainly attributed
to drugs, although other factors have been implicated. The objective of this study was to evaluate the
clinical and histological features of AGEP in a Taiwanese population.
Methods: In this retrospective study, we reviewed patients diagnosed with AGEP with a EuroSCAR
(RegiSCAR) validation score more than 4 (>4, probable to definite cases), between 1992 and 2012 at the
Chang Gung Memorial Hospital in Taiwan. Demographic, clinical and laboratory data, pathologic findings,
and disease causality were analyzed.
Results: A total of 51 patients were included in this study, with 34 (66.7%) patients being diagnosed with
AGEP with drug causality, and 17 (33.3%) patients being diagnosed with AGEP without drug causality.
Cases of AGEP with drug causality showed an older average age, and a significantly higher rate of pre-
vious drug hypersensitivity history compared to cases of AGEP without drug causality (p ¼ 0.0018). None
of the patients had a history of psoriasis or had developed psoriasis at the 1-year follow-up. A total of 12
cases (23.5%) had systemic involvement, including liver and kidneys. Penicillin or aminopenicillin (17.6%)
and cephalosporins (17.6%) were the most common causative drug groups related to AGEP. In AGEP
patients without drug causality, three cases of pathogen infections were identified (1 case of myco-
plasma, Coxsackie virus, and Epstein-Barr virus, respectively).
Conclusion: We found that beta-lactam antibiotics were the major drug class responsible for inducing
AGEP in a Taiwanese population, but that some infectious pathogens may also contribute to AGEP
development.

Copyright � 2014, Taiwanese Dermatological Association.
Published by Elsevier Taiwan LLC. All rights reserved.

Introduction

In 1968, Baker and Ryan1
first reported on five patients with drug-

related pustular eruptions of an acute course, who had no history of
psoriasis, and the term acute generalized exanthematous

pustulosis (AGEP) was later introduced by Beylot et al2 in 1980.
Subsequently, AGEP was better characterized by Roujeau et al3 and
Chang et al,4 and AGEP is now recognized as a disease entity that is
distinct from pustular psoriasis.

AGEP is associated with three main characteristics: (1) an
acute generalized formation of numerous, non-follicular, intra-
epidermal, or subcorneal sterile pustules (<5 mm) on an exten-
sive erythematous background in the absence of bacterial
infection, especially on the main flexural folds, as well as on
other parts of the body and face; (2) the appearance of neutro-
phils after T cell infiltration; and (3) the possibility of inducing
the dermatologic reaction by patch testing with the corre-
sponding drug. Viral infections,5 dietary supplements, and hy-
persensitivity to mercury, radiation, and spider bites6 have all
been reported as possible causes of AGEP; however, approxi-
mately 90% of AGEP cases can be attributed to the use of systemic
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drugs, especially antibiotics such as aminopenicillin and macro-
lides.6 In this study, we reviewed the clinical and laboratory
characteristics of 51 patients with AGEP admitted to the Chang
Gung Memorial Hospital between 1992 and 2012, to determine
the causes of AGEP in a Taiwanese population.

Methods

Patients admitted to the four different branches of Chang Gung
Memorial Hospital Health System in Taiwan between 1992 and
2012, and diagnosed with AGEP were analyzed. All cases were
assessed by two dermatologists who either evaluated the pa-
tients directly, or reviewed photographs, histological data, and
clinical information. Information regarding clinical features,
laboratory findings, treatment regimens, and medical and family
histories was recorded. A diagnosis of AGEP was based on the
criteria from the AGEP scoring system established by the Euro-
SCAR study group.7 Similarly, criteria for the AGEP validation
score were obtained from a multinational European study
(EuroSCAR). The AGEP validation score is a standardized scoring
system and based on clinical features and histopathology. A pa-
tient with an AGEP validation score between 5 and 7 is defined as
a probable case, whereas a score between 8 and 12 is defined as a
definite case. In this study, we excluded patients with an AGEP
validation score <5.

The Naranjo algorithm8 was used to determine the causality of
the suspected adverse drug reactions (ADRs). Briefly, these
assessment methods included prior drug reaction history, clinical
manifestations of typical drug reactions, chronology or temporal
relationship between drug use and onset of reaction, rechallenge,
dechallenge, or improvement after discontinuation of suspected
drugs, and the notoriety of suspected drugs. The patients were
subsequently divided into two groups based on the presence or
absence of causative drugs, and the two groups were compared in
terms of age, sex, systemic symptoms (such as fever, myalgia, or
headaches), duration of disease, history of drug hypersensitivity,
and laboratory data.

Results

A total of 51 cases fulfilled the AGEP diagnostic criteria with a
validation score >4. Of these patients, 34 cases (66.7%) were
identified to have drug causality, whereas 17 cases (33.3%) were not
associated with a causative drug (Figures 1 and 2). The mean age of
patients with AGEP with drug causality was 53.6 years, which was
significantly higher than the age of patients with AGEP without
drug causality (30.6 years). No patients in the AGEP without cau-
sality group had a history of hypersensitivity. In contrast, 41.2% of

Figure 1 Multiple diffuse erythematous maculopatches studded with several pinpoint,
non-follicular pustules with accentuation on the flexural areas in a 34-year-old female
patient with drug-induced AGEP.

Figure 2 (A) Multiple well-demarcated, erythematous plaques with central purpura on bilateral thighs in a 40-year-old woman diagnosed with AGEP without drug causality. (B) A
closer view revealed multiple pustules on the erythematous plaques.
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