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Acute Generalized Exanthematous
Pustulosis: An Enigmatic
Drug-Induced Reaction

Saira B. Momin, DO; James Q. Del Rosso, DO; Brent Michaels, DO; Narciss Mobini, MD

Acute generalized exanthematous pustulosis (AGEP)
is a diffuse pustular disorder that is primarily drug
induced and characterized by acute, extensive,
small, nonfollicular, sterile pustules that usually
begin in intertriginous folds with widespread
edema and erythema. This article reports a case
in which thalidomide, dexamethasone, or meloxi-
cam may have been the etiologic agent to induce
AGEP and the skin condition may have worsened
with administration of additional medications dur-
ing hospital admission. A good thorough medi-
cal history, including a drug history, along with
clinicopathologic correlation is extremely impor-
tant in a patient presenting with acute diffuse
pustular lesions.
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cute generalized exanthematous pustulo-
sis (AGEP) is a pustular reaction that is
primarily drug induced in 90% of cases and
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characterized by acute, extensive, small, nonfollicular,
sterile pustules that usually begin in intertriginous
folds with widespread edema and erythema. It is a
rapidly progressing, self-limiting disease with a good
prognosis.!* We discuss the clinical presentation, eti-
ology, pathogenesis, and management of AGEP.

How does AGEP present?

The clinical presentation, evaluation, and manage-
ment of AGEP will be discussed based on a real-world
case. A 70-year-old man presented to the emergency
department with a chief concern of a fever (tem-
perature, 38.4°C), an increasingly sore throat, and
back pain. The patient recently had been diagnosed
with end-stage IgG multiple myeloma and was being
treated with thalidomide, dexamethasone, hydroco-
done, ranitidine hydrochloride (HCI), omeprazole,
promethazine HCI, meloxicam, lidocaine patch 5%,
polyethylene glycol 3350 soluble powder laxative,
and testosterone enanthate injections. He also
received one infusion treatment of pamidronate
disodium. On hospital admission, laboratory studies
revealed the following values: white blood cell count,
1000/uL (reference range, 4500-11,000/ul) with
3% polymorphonuclear cells; hemoglobin, 7.3 g/dL
(reference range, 14.0-17.5 g/dL); hematocrit, 21.2%
(reference range, 41%-50%); and platelet count,
166,000/uL (reference range, 150,000-350,000/uL).
The patient was admitted to the hospital for neu-
tropenic fever. The chest x-ray showed no areas
of consolidation. Blood cultures were positive for
Pseudomonas aeruginosa and Streptococcus salivarius.
The patient also had presented with oral thrush. Ini-
tially, he was administered intravenous (IV) cefepime
HCI, IV vancomycin HCI, oral fluconazole, morphine
sulfate, naloxone HCI, acetaminophen, pantoprazole
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sodium, diphenhydramine HCI, heparin sodium,
zolpidem tartrate, amiodarone HCI, alprazolam, and
filgrastim. After receiving the results of the blood
cultures, the antibiotic regimen was changed by the
infectious disease department to IV meropenem, dap-
tomycin, tobramycin, and caspofungin acetate.

The patient stated that he developed sudden
onset of fever followed by a rash a few hours later
on the right upper thigh on the day he was admit-
ted to the hospital. Dermatology was consulted
on the 11th day of hospitalization when the erup-
tion worsened to cover almost his entire body.
On physical examination, the patient had diffuse
scaling, edema, and erythema of the trunk as well
as the proximal lower and upper extremities, with
white-studded nonfollicular pustules mainly on the
chest and thighs. There also were few scattered
bullae on both arms. Figures 1 and 2 depict the
clinical presentation.

Two punch biopsies were performed from the
right lateral thigh and chest. Histologic evaluation
revealed subcorneal and intraepidermal pustule for-
mations characterized by collections of neutrophils
and necrotic cellular debris. The adjacent epidermis
appeared hyperplastic with spongiosis and overlying
basket-weave orthokeratosis. There was a perivascu-
lar infiltrate consisting of lymphocytes and neutro-
phils. Figure 3 demonstrates the histologic findings.

Special stains were negative for bacteria and
fungi. The diagnosis of AGEP was favored within the
clinical and histopathologic contexts; however, cul-
tures to rule out infectious etiology were suggested.
Also, with unknown history of psoriasis, acute pus-
tular psoriasis could not be excluded with certainty.

Figure 1. Diffuse edema and erythema.
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The following day, the patient experienced another
episode of atrial fibrillation and became more
lethargic and nonresponsive. The patient’s family
decided that hospice care was appropriate because of
the patient’s terminal condition and poor prognosis.
The patient was transferred to another facility and
was lost to follow-up.

What is AGEP?

Acute generalized exanthematous pustulosis is a pustu-
lar reaction most often caused by a drug. In reports, it
has been referred to as amicrobial pustulosis, acute gen-
eralized pustular bacterid, pustular necrotizing ange-
itis, generalized pustular drug rash, acute generalized
pustulosis manifestation of leukocytoclastic vasculitis,
pustular eruption with eosinophilic abscesses, subcor-
neal pustules in erythema multiforme and in Sweet
syndrome, and toxic pustuloderma.'” In 1968, Baker
and Ryan® described 5 of 104 cases of pustular psoria-
sis with no history of psoriasis in which the episode
of pustular eruption was acute and quickly resolved.
Baker and Ryan® referred to the condition as general-
ized exanthematous pustular psoriasis and suspected
drugs and/or infections as cause for the pustular erup-
tion. In 1980, Beylot et al’ coined the term pustuloses

exanthématique aigués généralisés in French, which
translates to AGEP.

What are the predominant clinical characteristics
of AGEP?

The main clinical characteristics of AGEP are
an acute eruption of numerous small (<5 mm),




nonfollicular, sterile pustules on a widespread edema-
tous and erythematous base that usually begin in the
intertriginous folds (neck, axillae, inguinal folds) or
on the face and rapidly spread in a caudad direction
to the trunk and upper extremities. Confluence of
pustules may mimic a positive Nikolsky sign. Other
skin involvement may include marked edema of
the face; purpuric lesions, especially on the legs;
and atypical targetoid lesions including blisters and
vesicles, as seen in Stevens-Johnson syndrome. In
most cases, the pustules spontaneously resolve within
15 days followed by a characteristic pinpoint desqua-
mation lasting a few days. The mucous membranes
may be involved in approximately 20% of cases, but
involvement usually is mild and is mostly limited to
the oral mucosa.!*

Some of the systemic symptoms that may
accompany skin eruptions include fever, leuko-
cytosis mostly due to increased neutrophil count
(>7%10%L), mild eosinophilia in one-third of
the patients, lymphadenopathy, slight reduction
in creatinine clearance, and mild elevation of
aminotransferases, with no involvement of other
internal organs.!**

Acute generalized exanthematous pustulosis is a
self-limiting disease, usually arising rapidly within a
few hours and resolving quickly within a few days
without treatment. The overall prognosis is good,
but high fever or cutaneous superinfection can lead
to substantial complications affecting morbidity
and/or mortality in patients who are older or debili-
tated by overall poor health, as demonstrated by our
case report.’* The death rate for AGEP has been
reported to be up to 5%.’

Figure 2. Numerous
white-studded non-
follicular pustules on
trunk and axilla on an
edematous and ery-
thematous background
(A and B).

Many times, the combination of high fever,
leukocytosis, and pustules may be mistaken for
acute infectious disease; therefore, early diagnosis
of AGEP is important to avoid unnecessary admin-
istration of systemic antibiotic therapy that may
potentially worsen the condition depending on its
etiology,! as was the case for our patient.

What are the histologic characteristics of AGEP?
The histopathology of AGEP demonstrates sub-

corneal or intraepidermal pustules associated with
marked edema of the papillary dermis and perivas-
cular infiltrates of neutrophils, lymphocytes, and/or
eosinophils, with focal necrosis of keratinocytes.!”
Direct immunofluorescence may show deposits of C3
and occasionally IgM at the vascular wall.’ Figure 3
depicts histologic features of AGEP.

What is the incidence of AGEP?

The incidence of AGEP has been estimated to range
from 1 to 5 cases per million per year. Males and
females seem to be equally affected and AGEP can
occur at any age.! The disease has been associated

with HLA-B51, HLA-DR11, and HLA-DQ3."

What is believed to be the etiology of AGEP?
It has been reported that more than 90% of cases

of drug-induced AGEP are caused mainly by antibi-
otics such as aminopenicillins (B-lactams) or macro-
lides. Reactions to systemic antifungal agents including
azoles and terbinafine also have been reported.!”*$1°
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Figure 3. Subcorneal and intraepidermal pustules formed by collections of neutrophils. There is psoriasiform
epidermal hyperplasia, relatively. Note the overlying basket-weave orthokeratosis (A and B)(H&E; original magni-
fications X40 and X 10, respectively).

Other etiologic agents that have been reported to trig-
ger AGEP are viruses including coxsackievirus A9,
coxsackievirus B4, cytomegalovirus, enterovirus,
Epstein-Barr virus, hepatitis B virus, and parvo-
virus B19. Mercury and Mycoplasma pneumoniae also
have been implicated in causing AGEP.!8%! The
Table lists many of the agents associated with AGEP.

The most striking feature is the short interval
between drug administration and onset of AGEP.
In a European Study of Severe Cutaneous Adverse
Drug Reactions (EuroSCAR) study, Sidoroff et al*
observed a similar pattern, as did Roujeau et al,” in
their analysis of AGEP cases. There was a different
pattern for antibacterials versus other drugs on the
time of onset from drug intake to emergence of the
eruption and developing AGEP. The median time
of onset was one day after exposure to antibiotics
and approximately 11 to 18 days for other drugs.>*
This pattern of rapid onset may be explained by
prior sensitization and/or immunologic recall phe-
nomenon induced by T-cell reactivation.>* The
widespread use of systemic and topical antibiot-
ics support this hypothesis.!*!° Reports of many
cases in which a first episode of AGEP occurred
2 to 3 weeks after a new drug was administered and
recurrence followed rechallenge within 2 days sup-
port the pattern involving an extended interval.’®

What is the underlying mechanism believed to

be associated with the pathogenesis of AGEP?
Britschgi et al”® suggested the involvement of
T cells and proposed that drug presentation elic-
its a drug-specific CD4* and CD8* T-cell activa-
tion and secretion of neutrophil-recruiting factors,

such as the chemokine CXCL8 (IL-8), IL-4, and
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IL-5, causing aggregation of neutrophils and
eosinophils.*** Other factors such as granulocyte-
macrophage colony-stimulating factor, interferon-y,
and RANTES (regulated on activation of normal
T cells expressed and secreted) also are secreted
because of T-cell activation.”>** The release of inflam-
matory cytokines such as interferon-y may stimulate
keratinocytes to secrete 1L-8 and other factors. Also,
T cells are further stimulated by drug-presenting
Langerhans cells. At the same time, CD4" and CD8"
T cells migrate to the epidermis and cause the forma-
tion of vesicles via keratinocyte destruction by per-
forin, granzyme B, and the Fas/Fas ligand-mediating
mechanisms. Positive patch and lymphocyte transfor-
mation tests further support T-cell involvement and
suggest a delayed-type hypersensitivity reaction.”>
Theoretically, rechallenging the patient with the
suspected drug can confirm a certain drug as the
cause of AGEP. Patch testing may serve as a substi-
tute for rechallenge by simulating AGEP both clini-
cally and histologically at the patch test site only,
though there have been reports of reactions spread-
ing beyond the patch site, most of them attributed
to diltiazem HCI. Importantly, patch testing with
the causative drug may not provoke a reaction in up
to 50% of patients who have experienced an AGEP
reaction to a drug.”’® Lymphocyte transformation
tests measure proliferation of T cells to a drug
in vitro indicating sensitization. Drugs can interact
directly with the T-cell receptor without previous
metabolism or earlier binding to protein. As with
patch testing, a positive lymphocyte transformation
test helps define the culprit drug, but negative tests
do not definitively rule out drug hypersensitivity.'?
The macrophage migration inhibition factor test
and the mast cell degranulation test also have been
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shown to be helpful in detecting the causative drugs

in AGEP.”

What is the differential diagnosis of AGEP?
The differential diagnoses of pustular eruptions include

pustular psoriasis (von Zumbusch type); subcorneal
pustular dermatosis (Sneddon-Wilkinson disease);
pustular vasculitis; drug hypersensitivity syndrome
(drug rash with eosinophilia and systemic symp-
toms [DRESS] syndrome); toxic epidermal necrolysis;
and all follicular eruptions, such as bacterial fol-
liculitis, pustular contact dermatitis, and pustular
dermatophyte infections."'%¢

How is AGEP distinguished from

pustular psoriasis?

One of the main issues of discussion in the lit-
erature is if AGEP is its own entity or has a similar
clinical presentation as pustular psoriasis of the von
Zumbusch type.!? Sidoroff et al* described many
differences between AGEP and pustular psoriasis.
Oftentimes there is no history of psoriasis in patients
with AGEP, but in pustular psoriasis, there frequently
is a history of psoriasis. The distribution of pustules
in AGEP begins predominantly in the intertriginous
folds with a shorter total duration of the eruption.
More generalized distribution at the onset with a
longer duration of pustular lesions tends to occur in
pustular psoriasis. Patients with AGEP usually have a
shorter duration of fever, may have a history of drug
reaction, and typically exhibit a history of recent drug
administration. Most cases of drug-induced AGEP
occur within less than 1 week to 3 weeks after ini-
tiation of the etiologic agent. Patients with pustular
psoriasis have longer duration of fever, an uncommon
history of prior drug reaction, and a less frequent his-
tory of recent drug administration.!

Histopathology also may help distinguish AGEP
from pustular psoriasis. Both diseases are character-
ized by subcorneal or intraepidermal spongiform
pustules, but the addition of edema of the papillary
dermis, possible vasculitis, exocytosis of eosino-
phils, or single-cell necrosis of keratinocytes suggest
AGEDP, while papillomatosis and acanthosis suggest
pustular psoriasis."* A thorough medical history
along with physical and histologic examination are
important to differentiate the 2 diseases.

What is the recommended management approach
for AGEP?

The first step in treatment of AGEP is to discontinue
the offending drug. Systemic corticosteroid treatment

296 CUTIS®

generally is not considered necessary because of the
benign self-limited course of the disease.'° In an analy-
sis of patients with AGEP in Asia, most were admin-
istered IV hydrocortisone, whereas the others were
treated with oral prednisolone or methylprednisolone,
or topical agents alone. No differences in outcome were
found between the treatment regimens regarding the
course and duration of the disease or the length of fever.®
A systemic antipyretic can be given if it is not suspected
as the causative drug. Antibiotics are best avoided unless
presence of infection is documented."!°

How does one evaluate the potential drug-
induced causes of AGEP?

The patient discussed in this case report received
many medications that have been reported to induce
AGEP. The medications taken for approximately 2 to
3 weeks at the time of diagnosis of multiple myeloma
and prior to his hospital admission that have been
reported to trigger AGEP were thalidomide, dexa-
methasone, and meloxicam (an oxicam nonsteroidal
anti-inflammatory drug). One of these drugs may
have been the inciting factor. A less likely possibil-
ity is that the one infusion treatment of pamidronate
disodium may have been the cause of AGEP. These
medications were discontinued on hospital admis-
sion; however, the patient’s skin condition continued
to worsen, possibly related to a variety of confounding
factors because of the complexity of his underlying
medical status. During his hospital stay, many other
medications were administered that have been impli-
cated in AGEP, including cephalosporins, vancomy-
cin HCI, fluconazole, morphine, acetaminophen, and
heparin and its derivative enoxaparin sodium. It was
difficult to determine the exact cause of AGEP in this
patient. It is possible that thalidomide, dexametha-
sone, or meloxicam caused the initial presentation
on hospital admission, but additional medications
administered in the hospital may have further exac-
erbated the inciting event to a more full-blown case
of AGEP. Worsening of the condition and admin-
istration of additional antibiotics may have been
prevented by consulting the dermatology department
at an earlier time. Due to the gravity of the patient’s
medical status, it was difficult to obtain a thorough
medical history, including a history of psoriasis, list
and duration of medications taken prior to hospital
admission, and any history of a drug-induced reac-
tion. Therefore, the diagnosis was based on clinico-
pathologic correlation. A thorough history, including
a medication history, along with histologic examina-
tion, is important in reaching an accurate diagnosis
and proper management in a patient presenting with
an acute diffuse pustular reaction.




Conclusion

Unfortunately, there is no single definitive and con-
firmatory diagnostic test for AGEP. Additionally, in
the presence of a complicated drug history with mul-
tiple, newly prescribed medications, it is not always
possible to determine the causative agent. Correla-
tion of the clinical presentation with the histologic
findings in these cases can be used to support the

diagnosis of AGEP.
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