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Case Report

A case of simultaneous acute generalized exanthematous
pustulosis in dizygotic twins
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Abstract

Acute Generalized Exanthematous Pustulosis is a rare autoimmune disease that is characterized by sterile pustules amid an erythematous background with
accompanied fever and leukocytosis, followed by desquamation of affected skin. AGEP is precipitated by drugs in 90% of cases, and remaining cases have been
reported to be precipitated by infections. To our knowledge, this is the first reported case of dizygotic twins who developed the disease simultaneously. Review of
the literature, indicates that genetic tests have identified possible homozygous/heterozygous missense mutations that are responsible for AGEP, however it is unclear

whether these are new mutations vs. inherited mutations. Our case suggests that in a portion of the cases, is caused by recessive gene that is inherited.

Introduction

Acute Generalized Exanthematous Pustulosis is a rare autoimmune
disease that is characterized by non-follicular sterile pustules on an
erythematous background with accompanied fever and leukocytosis
followed by desquamation of affected skin [1]. AGEP is precipitated
by drug use in 90% of cases, and the remaining cases have been
associated with viral, bacterial and fungal infections (parvovirus
B19, cytomegalovirus, coxsackie B4, and Mycoplasma pneumonia),
mercury exposure and spider bites [2]. This is the first reported case of
dizygotic twins who developed the disease simultaneously. AGEP has
an incidence of 1-5 per million [3] and it is extraordinarily rare that
two twins would develop it simultaneously. While the pathogenesis
and inheritance patterns of this disease are not fully known, genetic
tests have identified possible homozygous/heterozygous missense
mutations that may be responsible for AGEP [4]. It is unclear whether
these mutations are acquired or inherited. Our case contributes to the
discussion by suggesting that, in at least a portion of cases, there is a
recessively inherited gene.

Case report twin A

A two-year-old African American male presented to the emergency
department with perioral erythema, pustular lesions and scabbing on
the back of his neck. He was given steroids and antihistamines with
noticeable improvement later in the day. The next day, the erythema
spread and he developed pustular lesions on his torso. During the
ER clinic follow up, he was given a different antihistamine with a
diagnosis of contact dermatitis. One day later he returned to the ER
after a dramatic increase in pustular formation periorally and covering
and coalescing on his neck, and the flexural portions of his arms and
diaper area. He also presented with a fever of 102F, chills, fussiness,
and generalized tenderness to touch. Parents denied recent medication
administration, access to medication at home, or any family history of
psoriasis (mom however has eczema). Physical exam found full facial
edema with erythema, and hundreds of pustules on the face, neck,
torso and flexural portions of extremities. No mucosal involvement.
Remainder of exam was normal.
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Laboratory studies found marked leukocytosis of 19900/uL with
neutrophilia (11270/uL; normal 1800-7500), monocytosis (2200/uL;
normal <1000) and elevated C-reactive protein (1.8mg/L; normal
0-.5). Liver function test results and urea/creatinine levels were
normal. Blood, urine and pustular cultures for bacteria were negative.
Serological tests for influenza, respiratory syncytial virus, parainfluenza
virus, adenovirus and cytomegalovirus were negative. A skin biopsy
found subcorneal spongiform pustules with neutrophilic infiltration.
According to the Euroscar study group criteria, our patient had a
score of 12, indicating definite AGEP [5]. Our patient was treated with
symptomatic care consisting of topical emollients, topical steroids,
and pain control. He was also initially treated with IV cefazolin, IV
clindamycin and vancomycin for fear of infection until our diagnosis
had become finalized. This resulted in rapid resolution of pustules
and erythema on day 3 of hospitalization, followed by near full body
desquamation (Figure 1).

Case report twin B

A two-year-old boy and fraternal twin of Twin A, two days after
his brother’s admission, developed perioral edema, mild scabbing,
and a few pustules, reminiscent of his brother’s early course. He was
admitted to the same room as his brother to initiate early treatment, in
expectation he would follow a similar course. On admission, physical
exam showed a small amount of perioral edema with a few pustules
as well as a dozen small pustules on back of neck. He was afebrile and
was otherwise had a normal exam. He had an identical HPI as Twin
A and followed almost the exact same course as his brother. On day
2.5 of admission, he developed an acute exacerbation of facial swelling,
erythema, pustular formation on face, neck, torso and flexural portion
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Figure 1. Twin A on day 3 of illness. Full neck, perioral, periocular and tragus pustular
formation with facial edema.

of extremities. He remained afebrile throughout his hospital stay. After
reviewing the literature, dysfunction of multiple organ systems is rare,
however this has been reported4 and thus we consulted with a pediatric
critical care specialist in the event this would occur.

On admission, laboratory studies showed an elevated CRP level
(9.9mg/L; normal 0-.5). Liver function studies showed elevated AST
(179; normal 5-34) elevated ALT (158; normal 10-53) and urea and
creatinine levels were within normal limits. Blood, urine and pustule
cultures were negative. Serologic tests for parvovirus B19, Epstein Barr
Virus, Influenza A and B, Respiratory Syncytial Virus, parainfluenza
virus and adenovirus were negative. The laboratory studies found mild
leukocytosis of 10,600/uL with neutrophilia (8500/uL; normal 1800-
7500), low eosinophils (0/uL; normal <800), lymphocytopenia (1600/
uL; normal 300-9500). These labs were drawn in the resolution phase of
his hospitalization. It was our intention to obtain a skin biopsy, however
the parents refused due to child distress. According to the EuroScar
study group criteria, our patient had a score of [7], indicating probable
AGEP. Due to his almost identical clinical course as his twin brother,
who had a biopsy confirming AGEP, we feel confident in defining this
as AGEP. Our patient was treated symptomatically with pain control,
topical emollients, topical corticosteroids, and systemic steroids.
Patient had rapid resolution of pustules on day four of admission
followed by near full body desquamation (Figures 2, 3 and 4).

Histology

The histology and immunohistochemistry of biopsy specimens
from acute skin lesions of AGEP patients are characterized by a
massive cell infiltrate consisting of PMNs in spongiform sub-corneal
or intraepidermal pustules, as well as accumulation of CD4 and CD8
T-cells in the subepidermal and perivascular spaces. Often, exocytosis
of eosinophils with edema in the papillary dermis is seen and single-cell
necrosis of keratinocytes may be present. Expression PMN-attracting
chemokine IL-8 and other factors which activate T-Cell activity, as well
as granulocyte and macrophage colony stimulating factors have been
found to be elevated in the keratinocytes and infiltrating cells (Figure 5).

Discussion

Acute Generalized Exanthematous Pustulosis (also known by
the names of toxic pustuloderma, pustular drug rash and pustular
psoriasiform eruption with leukocytosis)4 is a rare condition,
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characterized by the formation of pinpoint, non-follicular, sterile
pustules on an erythematous background [6]. As demonstrated with
images, our patients developed full body pustules, accentuated in
flexural surfaces, and some of which coalesced into bullae.

According to the EuroScar study, antibiotics are the most common
cause of AGEP, responsible for approximately 90% of cases, [7]
however non-drug related cases have been reported.1 In children, an
acute viral infection is the most common cause of AGEP. The diagnostic
criteria set forth by the EuroScar study is a graded criteria consisting of
characteristic morphology (pustules, erythema, distribution pattern)
followed by post-pustular desquamation with a lack of mucosal
involvement. It also takes into consideration acute onset followed by
resolution in <15 days, fever >38 celsius, blood neutrophilia >7000/ul
and spongiform sub-corneal or intradermal blisters (with or without
neutrophilic infiltration).5 Both of our patients simultaneously fulfilled
the diagnostic criteria of AGEP.

L
Figure 2. Twin B day one of illness showing periorbital edema and pustules. The patient
was admitted at this time to the same room as his brother.

Figure 3. Twin B day 3 acute exacerbation of pustular formation, many coalescing into
bullae.
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Figure 5. Skin biopsy showing subcorneal pustules with neutrophilic infiltration

The average age of AGEP patients is 56yrs old [4]. It is uncommon
in children, and several studies have implicated viruses (EBV, CMV) as
a common trigger in children6. The primary differential diagnosis of
AGEP is Generalized Pustular Psoriasis (GPP) [8] “GPP shares many
of the clinical and immunological findings and the presentation of GPP
can appear clinically and histologically indistinguishable from AGEP,
and in many cases it is a matter of expert opinion in differentiating
the diagnosis. However, AGEP is typically defined by a single episode
and self-limiting clinical course, whereas the skin reaction of GPP lasts
longer and often recurs” [9]. One must also rule out Stevens Johnson
Syndrome and Toxic Epidermal Necrolysis. Stevens Johnson and TEN
are characteristically different from AGEP by their slower onset (and
longer duration) of 1-3 weeks, blisters instead of pustules, mucosal
involvement, and lack of leukocytosis [4].

The pathogenesis of AGEP is not well understood, but the
pustules may be a result of T-cell mediated inflammatory response
and/or a response to inflammatory cytokines [10]. Current literature
to this point in time does not direct a genetic link to this disease
however several genetic mutations have been suggested. One study
postulates that mutations in the IL36RN gene, which encodes the anti-
inflammatory IL-36- receptor antagonist, IL-36Ra, is responsible for
a sub-segment of AGEP cases. IL-36Ra blocks the pro-inflammatory
cytokines IL-36a, IL-36b, and IL-36g. When IL36RN is mutated, IL-
36 signaling is uncontrolled and enhanced production of IL-6, IL-8,
IL-1a, and IL-1b occurs (Onoufriadis et al., 2011), which might give
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rise to pustular eruptions in AGEP.10 Variations in IL36RN are also
common in GPP. IL-8 has further been implicated in AGEP with one
study isolating drug specific T-Cells from AGEP patients, with their
primary cytokine being IL-8. IL-8 is the cytokine that is responsible
for attracting neutrophilic infiltration and resulting in the neutrophilic
invasion as seen on histological staining.

In our patients, there is no definitive exposure that we can
contribute to their AGEP, however we have three main hypotheses. The
first is that these cases of AGEP resulted from a first exposure to tooth
cleaning products at a simultaneous first time dentist appointment
several days before Twin A developed symptoms. The response could
be due to ingredients in the fluoride rinse used by the dentist or due to
a transient bacteremia induced by tooth cleaning and micro abrasions
in the mouth. Secondly, Twin A had a mild “cough” several days before
admission, and both twins could have been exposed to a virus that we
did not test for. Finally, the twins recently began using a new bottle
of sunscreen. Cases of AGEP have identified the latency period of a
reaction to a known source ranging from 1 day due to antibiotics5 to 44
days for other non-antibiotic sources [11]. Our extensive investigation
into the twins’ history did not result in a definite culprit, therefore we
will define these as cases of idiopathic AGEP.

This unique presentation of twins being affected simultaneously
with a very rare disease is an important contribution to the overall
knowledge of this disease. The twins are fraternal twins and thus it can
be deduced that both parents are carriers of the recessive gene, and that
this was not a random mutation.
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