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Clinicopathologic Manifestations of 36 Korean Patients
with Acute Generalized Exanthematous Pustulosis:
A Case Series and Review of the Literature

Min Jee Choi, M.D., Hei Sung Kim, M.D., Hyun Jeong Park, M.D., Chul Jong Park, M.D.,
Jeong Deuk Lee, M.D., Jun Young Lee, M.D., Hyung Ok Kim, M.D., Young Min Park, M.D.

Department of Dermatology, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background: Acute generalized exanthematous pustulosis
(AGEP) is a rare and severe subtype of drug eruption,
characterized by acute, extensive, non-follicular, sterile
pustules on an erythematous background, accompanied by
fever and leukocytosis. Objective: The purpose of this study
was to characterize AGEP in Korean patients in terms of
clinical, laboratory, and pathologic findings. Methods:
Thirty-six patients (M:F =17:19) with AGEP were identified
from an extensive review of medical records over a 15 year
period. All patient cases were confirmed by biopsy and
fulfilled the diagnostic criteria. Results: The patient ages
ranged from 4~80 years (37.6+19.4). The incubation
period was 1~ 23 days. The duration of disease was 5~ 14
days. Neutrophilia (36/36), high CRP (14/36), and eosi-
nophilia (30/36) were common laboratory findings. A history
of drug administration existed in 23 of 36 patients; herbal
medications, lacquers and radiocontrast media were the
unique causative drugs. Spongioform subcorneal or
intraepidermal pustules in the epidermis was observed in all
patients. Thirty-six patients were subdivided into 2 groups:
group A (n=23) was strongly associated with known agents;
and group B (n=13) had no identified causative agents.
There was no significant difference between the 2 groups.
Conclusion: Our results demonstrate the characteristic
features of AGEP in Korean patients as follows: lower
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identification of causative agents; herbal medications,
lacquers, and radiocontrast media were the main causative
agents; and no significant differences existed between the 2
groups. (Ann Dermatol 22(2) 163 ~ 169, 2010)
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INTRODUCTION

In 1968 Baker and Ryan' identified 5 patients with
drug-related pustular eruptions of an acute course, who
had no history of psoriasis. The term “acute generalized
exanthematous pustulosis” (AGEP) was first introduced by
Beylot et al.” in 1980. Subsequently, AGEP was better
characterized by Roujeau et al.’ and Chang et al.”.

AGEP is now recognized as a disease entity that is distinct
from pustular psoriasis. AGEP has 3 characteristic features:
1) an acute generalized formation of numerous, non-fol-
licular, intraepidermal or subcorneal sterile pustules (<5
mm) on an extensive erythematous background, in the ab-
sence of bacterial infection, especially on the main flexo-
ral folds as well as on the other parts of the body and face;
2) neutrophils appear after T cell infiltration; and 3) the
possibility of inducing the dermatologic reaction by patch
testing with the corresponding drug. A few cases related to
viral infections’, dietary supplements, hypersensitivity to
mercury, radiation®, and spider bites® have been reported,
but 90% of cases of AGEP are attributed to systemic drugs,
especially antibiotics, such as amino-penicillin and macro-
lides*. It has been hypothesized that spider venom or viral
infection such as Coxsackie B4, cytomegalovirus and par-
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vovirus B19 may induce inflammatory cytokines (Interleu-
kin 8 or granulocyte-macrophage colony stimulating factor
(GM-CSF)) and trigger AGEP. Cutaneous symptoms devel-
op quickly (within a few hours) and resolve rapidly (within
a few days) without treatment. Systemic symptoms and
signs, such as fever and leukocytosis, are present. Mucous
membrane involvement occurs in about 20% of cases,
and is usually restricted to a single area (oral mucosa)’.

To date, there have been only limited case series of AGEP
in the Korean literature. Kim et al.? first reviewed 8 cases
of pustular drug eruptions, and recently Lim et al.” re-
ported 9 cases of AGEP compared to pustular psoriasis. In

the current series, we review the clinicopathological char-
acteristics of 36 patients with AGEP who had been diag-
nosed in 4 hospitals in Korea between 1994 and 2008.
Our report is the second largest study on the clinicopatho-
logical features of AGEP performed, according to the re-
cent criteria and scoring system (the AGEP validation
score of EuroSCAR)*™*”.

MATERIALS AND METHODS

Patients

Data were collected retrospectively from the medical re-

Table 1. General characteristics of 36 patients with acute generalized exanthematous pustulosis

Previous

Cna:)s.e 'A/\Cg;in(é/;) drui;g. allergy Cﬁiittro(;)zlll) Medical history Possubellegefissatlve EuroSCAR Systemic therapy
istory
1 27/IM - 8,062 None Unknown 12 Oral prednisolone
2 27/IM - 21,960  Gastric ulcer Herbal medicine 12 Intravenous prednisolone
3 23/F - 12,994 None Unknown 8 Intravenous prednisolone
4 49/F - 21,074  None Lacquer 9  Oral prednisolone
5 33/F - 15,230  None Antihistamine 9  Oral prednisolone
6 77/M - 16,480  Stomach cancer Chemotherapeutic 10  Intravenous prednisolone
agent
7 43/M - 12,015 None Lacquer 8 Intravenous prednisolone
8 38/F - 21,250  None Unknown 8 Intravenous prednisolone
9 56/F — 12,040 Asthma, diabetes mellitus Clenbeterol 11 Oral antihistamine
10 45/M - 6,360  Urinary tract infection, Amoxicillin 9 Intravenous prednisolone
hepatitis B virus carrier
11 4/M - 8,400  None Herbal medicine 10 Intravenous prednisolone
12 17/M - 5,720 None Unknown 11 Oral antihistamine
13 61/F - 7,493 None Aspirin 9  Oral antihistamine
14 37/F - 15,399 None Amoxicillin 12 Oral antihistamine
15 29/F - 4,165  Pregnancy Unknown 8 Intravenous prednisolone
16 34/F - 21,859  None Lacquer 9 Intravenous prednisolone
17 19/F - 7,490 None Unknown 8  Oral antihistamine
18 70/F + 19,104 Psoriasis Unknown 10  Intravenous prednisolone
19 7IM - 21,704  None Amoxicillin 8 Intravenous prednisolone
20 34/F + 15,440  Multiple sclerosis Unknown 10  Oral antihistamine
21 31/F - 7,452 None Herbal medicine 11 Intravenous prednisolone
22 8/F - 6,650  None Oxicam 9 Intravenous prednisolone
23 26/F — 6,734 None Unknown 9  Oral antihistamine
24 57/M - 11,680  None Unknown 12 Intravenous prednisolone
25 22/F - 9,450 Pregnancy Unknown 11 No
26 31/F - 6,734  None Amoxicillin 11 Intravenous prednisolone
27 34/M - 8,890  Hepatocellular carcinoma Amoxicillin 12 Intravenous prednisolone
28 37/M — 3,572 Hepatocellular carcinoma Amoxicillin 11 Intravenous prednisolone
29 24/M - 10,381 None Herbal medicine 12 Intravenous prednisolone
30 52/M - 5,551 None Macrolides 10  Topical steroid
31 71/M + 12,580  Diabetes mellitus, hypertension, Radiocontrast 12 Intravenous prednisolone
bronchitis media (lopamidol)
32 58/F - 8,905  Diabetes mellitus, hypertension  Clopidogrel 12 Oral antihistamine
33 14/M — 12,303  Asthma Unknown 11 No
34 34/F - 16,580  Sjogren’s syndrome Hydroxychloroquine 12 Oral antihistamine
35 80/M - 3,840  Diabetes mellitus, hypertension  Unknown 10  Oral prednisolone
36 45/M - 9,223 None Radiocontrast media 12 Intravenous prednisolone
(lopamidol)
+: present, —: not present.
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cords of 124 patients who had been clinically diagnosed
or suspected to have AGEP, between January 1994 and
July 2008, in the Departments of Dermatology of 4 medi-
cal centers in Korea. We reviewed the biopsy slides, labo-
ratory findings, treatment regimens, and medical and fam-
ily histories of all patients. Among 124 patients surveyed,
88 who lacked biopsy-proven lesions or who did not have
an adequate amount of clinical or laboratory data were ex-
cluded, thereby leaving 36 enrolled in this study. All cases
fulfilled the criteria according to the AGEP scoring system
of the EuroSCAR study group’. The AGEP validation score
(EuroSCAR group criteria) was suggested after a multina-
tional European study (EuroSCAR) which included 97 vali-
dated cases of AGEP. The AGEP validation score is a
standardized scoring system and is based on clinical fea-
tures and histopathology.

Thirty-six patients were subdivided into 2 groups, accord-
ing to the presence or absence of causative agents.
Twenty-three patients belonged to the group strongly asso-
ciated with systemic drugs and 13 patients had no known
causative drugs. The 2 groups were compared in terms of
age, gender, systemic symptoms (such as fever, myalgias,
or headaches), duration of disease, history of drug allergy,
laboratory data, and pathologic findings.

Statistical analysis

Results were analyzed with a statistical package (SAS
System for Windows, version 9.1; SAS Institute Inc, Cary,
NC, USA). To compare continuous data such as age, dura-
tion of disease, and EuroSCAR between the 2 groups, the
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Wilcoxon rank sum test was used. The Fisher’s exact test
was performed to compare gender, systemic symptoms,
drug allergy history, neutrophilia, and treatment regimens
between the 2 groups. A p-value <0.05 was defined as
statistically significant.

RESULTS

Table 1 demonstrates the general characteristics of 36 pa-
tients with AGEP. The patient ages ranged from 4~80
years (mean, 37.6 + 19.4 years). Females were slightly pre-
dominant (F:M=19:17). Three of the 36 patients had a
drug allergy history, and 1 patient had a history of
psoriasis. Our patients had a number of other systemic dis-
eases, including gastric ulcers, asthma, diabetes mellitus,
hypertension, bronchitis, Sjogren’s syndrome, urinary tract
infections, multiple sclerosis, and malignancies. One pa-
tient was a chronic hepatitis B carrier. Two patients gave
birth 2 days before eruption of AGEP. The incubation peri-
od was between 1 and 23 days (mean, 9.5 + 6.2 days). The
duration of disease was between 5 and 14 days (mean
7.61+2.97). Numerous, non-follicular, sterile pustules on
an extensive erythematous background demonstrated in
all patients and the lesions resolved with or without ex-
foliations (Fig. 1~ 3). Associated systemic symptoms, such
as fever, myalgias, or headaches were noted in 21 of 36
patients. None of the patients had mucosal involvement.
The AGEP validation score was between 8 to 12 days
(mean 10.2+1.5).

Neutrophilia (11,521+5,603/ 21; normal <8x10%/ 11;

Fig. 1. Multiple, pin-head sized,
non-follicular  pustules with an
erythematous base on the trunk in
case 36 (A) and the big folds of
lower extremities in case 10 (B).
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Fig. 2. Several, sterile and small pustules with edematous
erythema and exfoliations in case 7.

Fig. 3. Marked edema of face and non erosive oral mucosal
involvement in case 10.

36/36), elevated CRP (66.5+57.1 mg/dl; normal <0.47
mg/dl; 100% of available patients), and eosinophilia
(733.24902.5/ 1I; normal <7x10%/«1; 30/36) were
commonly detected. Renal (creatinine 1.0+0.2 mg/dl;
normal <1.2 mg/dl; 8/36) and liver function tests
(aspartate aminotransferase 28 + 17 U/L; normal <40 U/L;
11/36; and alanine aminotrasnferase, 33 +25 U/L; normal
40 U/L; 10/36) were generally within normal limits, ex-
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Table 2. Comparison of clinical findings between 2 groups

Group A*  Group BT p-value
No. of patients (n=36) 23 13
Male:Female 12:11 5:8 0.5018
Mean age (yrs) 39.0+18.8 35.1+20.9 0.2486
Incubation period (days) 8.5+7.2 9.7+0.4 0.9733
Associated systemic 16 (69.6) 5 (38.5) 0.0895
symptom (%)
Duration of disease (days) 4.4+3.0 5.0+3.0 0.4255
Previous drug allergy 1 (4.4) 2 (15.4) 0.5394
history (%)
Neutrophilia (%) 16 (69.6) 8 (61.5) 0.7199
AGEP validation score 10.4+1.4 9.8+1.5
Treatment regimens 0.2811
Oral or intravenous 17 (73.9) 7 (53.8)

prednisolone (%)

*Group A: strongly associated with known possible agents, TGroup
B: without identified causative agents.

cept for the 2 patients with hepatocellular carcinoma.
Systemic drugs were the most common etiology (23/36
[63.8%]) for AGEP, especially the antibiotics. Among the
remaining patients, offending factors included herbal med-
ications (n=4), lacquers (n=3), analgesics (n=2), radio-
contrast media (iopamidol; n=2), chemotherapeutic
agents (n=1), clenbeterol (n=1), clopidogrel (n=1), and
antihistamines (n=1). Thirteen patients had no known
contributory causes.

When 36 patients were subdivided into group A (strongly
associated with known possible agents) and group B (no
identified causative agents), there was no difference be-
tween the 2 groups with respect to gender, age, in-
cubation period, duration of disease, associated systemic
symptoms, drug allergy history, neutrophilia, AGEP vali-
dation score, and treatment regimens (Table 2).
Spongioform subcorneal or intraepidermal pustules in the
epidermis were observed in all patients, as well as exocy-
tosis (17/36) and necrosis of keratinocytes (2/36) (Fig. 4).
Psoriatic changes, such as acanthosis and papillomatosis,
were absent in all patients. In the dermis, papillary edema
and perivascular infiltrates of neutrophils or eosinophils
were seen in all patients. Leukocytoclastic vasculitis was
observed in 11 patients (Table 3).

Treatment regimens varied, as follows: 33 patients were
treated with systemic agents (24 patients with oral or intra-
venous prednisolone, and 9 patients with oral antihist-
amines). One patient was treated with topical steroids and
2 patients were not treated.

DISCUSSION

In this study, a history of drug administration existed in 23
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Fig. 4. (A) Spongioform subcorneal pustules consisted of polymorphonuclear leukocytes in the epidermis (H&E, x 100, case 7). (B)
Leukocytoclastic vasculitis in the dermis (H&E, x 100, case 1).

Table 3. Histopathologic findings of 36 patients with acute generalized exanthematous pustulosis

1 27/M + + + - + + + -

2 27IM + + + - + + + -

3 23F + + + - + + - -

4 49fF + + - - + + - -

5 33fF + + + - - + - -

6 77IM + + - + + + - -

7 43M + + - - + + + ~

8 38/F + + - - + + - -

9 56/F + + + - + + + -
10 45/M + + + - + + - -
M 4M + + + - + + - -
12 17/M + + - - + + ~ +
13 61/F + + - - + + - -
14 37/F + + - - + + - -
15 29/F + + - - + + +- -
16 34/F + + + - + + - -
17 19 + + + - - + + ~
18 70/F + + - - + + - -
19 7M + + - - + + + -
20 34/F + + - - + + - -
21 31F + + - - + + - -
22 8fF + + + - + + - -
23 26/F + + - - + + - -
24 57M + + - + - + - -
25 22fF + + + - + + - -
26 31/F + + - - + + - -
27 34M + + + - + + + -
28 37M + + - - + + - -
29 24M + + - - + + + -
30 52M + + - - + + - -
31 71M + + - - + + + -
32 58/F + + + - + + - -
33 14/M + + + - + + — —
34 34/F + + + - + + - -
35  80/M + + + - + + + -
36 45/M + + + - - + - -
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of 36 patients (63.8%), especially the antibiotics such as
amoxicillin and hydroxychloroquine. Among 8 cases of
AGEP described by Kim et al.® and 9 cases of AGEP de-
scribed by Lim et al.’, the causative agents of AGEP were
antibiotics and analgesics, except in one case (herb medi-
cation). The recent large scale multinational case-control
study (the EuroSCAR study) revealed highly suspected
drugs for causing AGEP, including pretinomycin, ampi-
cillinfamoxicillin, quinolones, (hydroxyl) chloroquine, an-
tiinfective sulfomides, terbinafine and diltiazem”’. The as-
sociation with systemic drugs that we found was lower
than in previous reports”*. One possible reason for this is
that the skin patch test to identify causative drugs rarely
elicits a cutaneous reaction. The expense of skin patch
tests can also burden patients. There are also other possi-
ble reasons: in East Asia, especially Korea, alternative or
complementary medicine is universal and accessible. The
patients are likely to be unknowingly exposed to multiple,
various drugs or ingredients, thus, it is difficult for clini-
cians to perform the skin patch test because patients can-
not remember the exact medications preceding the erup-
tions of AGEP. As well, the specific drug ingredients are
not easy to identify if they are not prescribed by the
clinics.

A past history of psoriasis was evident in only one patient.
In the Korean dermatologic literature, Lim et al.’ reported
2 AGEP patients among the 9 in their study as having a
family history of psoriasis. The fact that a history of psor-
jasis was found to be unrelated to AGEP in our patients
can be a useful diagnostic clue.

In this study, there was no statistically significant differ-
ence between group A, which was strongly associated
with known possible agents, and group B, with no known
causative agents; the 2 groups were basically identical in
these terms. In light of this fact, drugs are the most likely
precipitant of AGEP in the group without identified causa-
tive drugs. The causative drugs that bring about AGEP in
the group without identified causative drugs may be ad-
ministered to the body as health food or other possible
vehicles. Conversely, Chang et al.* suggested that the rea-
son for the low association with systemic drugs may be
due to a specific feature of Asian people, for example a
physiological difference and that the drug may be of less
value as an etiology of AGEP than previously thought.
This conclusion is more aligned with the fact that a differ-
ence in the age of onset was observed between group A,
which was strongly associated with known possible agents
and group B, without an identified causative agent; in
these terms it is suggested that the groups are different.
Further, large retrospective studies are needed to clarify
the relationship between drugs and AGEP in Asia.
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It was interesting in our findings to note that herbal medi-
cations, lacquers, and radio-contrast media were suspi-
cious for one of the major offending factors of AGEP. An
increasing trend has been observed in the use of alter-
native and complementary medicines, such as herbal
medications. Herbal medications are an easily accessible
remedy compared to conventional therapy in Korea, and
with less expense. It is not surprising that herbal medi-
cations can cause AGEP because herbal medications are
known to contain unsafe levels of heavy metals (including
mercury)'®, synthetic drugs, or contamination with micro-
organisms''. Because AGEP is self-limited, more patients
with AGEP due to herbal medication were thought to
exist.

Lacquers are commonly used for decorating or protecting
furniture, floors, and ornaments in East Asia. Interestingly,
chicken broth containing lacquers has been considered to
be an alternative medicine for peptic ulcers and as a
health food to prevent certain hypersensitivity reactions to
lacquers in Korea. Park et al.'” already reported a series of
cases of AGEP induced by lacquer chicken in Korean
patients. Likewise, all of our patients developed AGEP
shortly after ingestion of lacquer as lacquer chicken broth,
and then the problem resolved soon after treatment. They
had no history of drug ingestion, recent infections, or con-
tact with mercury. Adverse reactions to radiocontrast me-
dia are common, estimated to occur in 13% of subjects re-
ceiving iodinated media'. Typical cutaneous eruptions of
AGEP commonly occurred soon after administration of ra-
diocontrast media (iopamidol) in 2 of our patients. They
had no other history of drug ingestion, recent infections,
or contact with mercury, and they had not taken any ra-
diocontrast media during computerized tomography
exams. Therefore, we suspect that the radiocontrast media
was the trigger for AGEP in 2 patients. Though it is rare,
there being only a few cases of AGEP caused by radio-
contrast media reported'*"”. More case reports are ex-
pected because of the recently increasing use of radio-
contrast media.

We suggest that the causative drugs may be still the main
precipitant of AGEP in this study of 36 Korean patients.
Antibiotics, herbal medications, lacquers, and radio-
contrast media are suspected to be the newly rising
factors. It is our hope that dermatologists will not hesitate
to diagnose AGEP even though the suspected causative
drugs are not completely identified or proven.
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