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Acute generalized exanthematous pustulosis (AGEP)
is a rare skin disorder, characterized by acute development of numerous, pin-head sized, non-follicular,
sterile pustules that usually begin in intertriginous folds
with high fever and neutrophilia (1–3). The condition is
frequently induced by hypersensitivity reaction to drugs
(1). AGEP usually affects adults; paediatric cases have
rarely been reported (4–7). We describe here a case of
paediatric AGEP induced by paracetamol. High levels
of serum interleukin (IL)-8 and IL-22 observed in our
patient suggest a role of these cytokines/chemokines in
the pathogenesis of AGEP.
CASE REPORT
A 7-year-old boy was referred to us with a generalized eruption. Five days prior to our initial examination, the patient had
developed upper respiratory symptoms, diagnosed as influenza
A, and he had received oral paracetamol and oseltamivir. Two
days after the start of treatment, he developed an itchy exanthema on the trunk with a high fever. On examination, the
patient had an erythematous eruption on his trunk (Fig. 1a)
and the proximal parts of his arms and thighs. Numerous small
pustules, less than 1 mm in diameter, were present, especially
on the inner aspects of the thighs (Fig. 1b), axillae, and lumbar
region. Slightly swollen cervical lymph nodes were palpable.
Laboratory investigations showed a normal leukocyte count, but
C-reactive protein was elevated (1.4 mg/dl; normal < 0.1 mg/dl).

Histopathologically, there were subcorneal neutrophilic pustules
and a dermal lymphocytic infiltrate (Fig. 1c). We determined the
likelihood of AGEP by using the reported scoring system, which
can be used to identify cases of AGEP based on morphology,
course and histology of the skin reaction (8). Our patient had a
score of 11, indicating a definite diagnosis of AGEP. The culprit
drugs and results of lymphocyte transformation test performed
19 days after disease onset were as follows (stimulation index
[SI] ≥ 1.8 is considered positive): paracetamol, 1,516 cpm (SI
2.75); oseltamivir, 450 cpm (SI 0.81); and no-addition control,
551 cpm. We thus diagnosed the eruption as AGEP induced by
paracetamol. Discontinuation of paracetamol and oral administration of prednisolone (5 mg daily for 7 days) improved the
patient’s skin lesions within 2 weeks.
The serum level of IL-8 was measured with Cytometric Bead
Array (BD Biosciences, San Diego, CA, USA), serum levels of
IL-17A, IL-22 and TNF-α with enzyme-linked immunosorbent
assay (ELISA) kits (R&D Systems, Minneapolis, MN, USA),
and that of chemerin with an ELISA kit (Millipore, St Charles,
MO, USA) in the patient and 4 healthy individuals. These cytokines and chemokines may be involved in the accumulation of
neutrophils in the epidermis (9, 10). A blood sample was taken
from the patient 5 days after the onset of eruption. It is noted
that IL-8 and IL-22 were markedly elevated in the patient, compared with the normal individuals (Table I). IL-17 and tumour
necrosis factor-α (TNF-α) were below the level of detection in
both patient and normal healthy controls. Chemerin, a chemoattractant for plasmacytoid dendritic cells (pDC) (11, 12), was
not increased in the patient compared with the normal subjects.

DISCUSSION
AGEP should be differentiated from pustular psoriasis
(von-Zumbusch type). In our patient, the skin eruption
and high fever were improved by discontinuation of
paracetamol and 7-day administration of prednisolone
(5 mg daily), and there was no recurrence thereafter.
This shorter duration supports the diagnosis of AGEP.
The SI of 2.75 in a lymphocyte stimulation test was
significantly high (13). The possibility of the causative
role of infection could not be completely ruled out,
but at least paracetamol contributed to the eruption,
Table I. Serum levels of cytokines/chemokines
Serum levels

Fig. 1. Clinical and histopathological appearances. (a) Clinical appearance,
showing an erythematous eruption present on the trunk. (b) Close-up view,
showing multiple small pustules on the thigh. (c) Histopathology, exhibiting
subcorneal collection of many neutrophils in the epidermis (haematoxylin
and eosin (HE), original magnification ×200).
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Cytokines/chemokines

Patient

Normal subjects
(n = 4, mean ± SD)

IL-8
IL-17A
IL-22
TNF-α
Chemerin

274.6 pg/ml
UDL
25.3 pg/ml
UDL
176.8 pg/ml

1.29 ± 1.49 pg/ml
UDL (all)
UDL (all)
UDL (all)
229.0 ± 31.0 pg/ml

UDL: under the detection level; SD: standard deviation.
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and infection may participate in the occurrence of the
eruption. Although AGEP is generally considered to
be an adult disease (1–3), recent reports suggest that
it occasionally occurs in paediatric individuals (4–7).
Thus, children may develop AGEP upon administration
of antibiotics or non-steroidal anti-inflammatory drugs,
as seen in our patient.
As the lymphocyte transformation test with a causative
drug usually shows a high SI, drug-specific T cells are
thought to mediate AGEP (2, 3). Drug-specific CD4+
and CD8+ T cells play an important role by producing
neutrophil chemo-attractant IL-8. To explain the mechanism of subcorneal accumulation of neutrophils,
however, a certain population of drug-specific T cells
are thought to stimulate keratinocytes to produce IL-8,
and the keratinocyte-derived IL-8 may contribute to the
accumulation of neutrophils in the lesional epidermis.
In fact, the elevated expression of IL-8 was observed in
keratinocytes as well as infiltrating mononuclear cells (3).
Th17 cell is a CD4+ T helper cell subset capable of
producing IL-17 and IL-22, and dysregulated Th17
responses mediate a variety of skin inflammatory conditions, such as psoriasis (9) and atopic dermatitis (14).
IL-17 and IL-22 exert a strong synergistic effect on the
production of IL-8 by keratinocytes (14). Increased
frequencies of Th17 cells and high levels of IL-22 have
been reported in AGEP (15, 16).
Our study showed an increase in serum IL-8 and IL-22
in a paediatric patient with AGEP. Since the amount of
IL-17A was below the limit of detection, the involvement
of Th17 cells remains unclear in this single case report. In
order to maintain Th17 cells, IL-23 released from dendritic cells (DCs) is important (10), and DCs are activated
by TNF-α in an autocrine manner (9). Alternatively, type I
interferon derived from pDCs may indirectly lead to Th17
cell stimulation with the help of chemerin serving as a
pDC-chemo-attracting factor (11). While patients with
psoriasis have higher levels of chemerin (12), our AGEP
patient did not have an increased level of chemerin in the
peripheral blood, suggesting that pDC are not substantially involved in the pathogenesis. Although IL-17 and/or
IL-22 may be involved in the pathogenesis of AGEP, the
exact role of Th17 cells in this drug eruption, and their
stimulation mechanism, are as yet unknown.
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