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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.

Cutis. 2009;83:291-298. 

Acute generalized exanthematous pustulo- 
sis (AGEP) is a pustular reaction that is 
primarily drug induced in 90% of cases and 

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.1-4 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 (HCl), omeprazole, 
promethazine HCl, 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/μL (reference range, 4500–11,000/μL) 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/μL (reference range, 150,000–350,000/μL). 
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 
HCl, IV vancomycin HCl, oral fluconazole, morphine 
sulfate, naloxone HCl, acetaminophen, pantoprazole 
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sodium, diphenhydramine HCl, heparin sodium, 
zolpidem tartrate, amiodarone HCl, 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. 

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.1,5 In 1968, Baker 
and Ryan6 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 Ryan6 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 al5 coined the term pustuloses 
exanthématique aiguës 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),  

Figure 1. Diffuse edema and erythema. 



VOLUME 83, JUNE 2009  293

Drug Therapy Topics

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.1-4 

Some of the systemic symptoms that may 
accompany skin eruptions include fever, leuko-
cytosis mostly due to increased neutrophil count 
(.73109/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.1-4

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.1,4 The death rate for AGEP has been 
reported to be up to 5%.3

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,1 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.1,2 
Direct immunofluorescence may show deposits of C3 
and occasionally IgM at the vascular wall.5 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.1 The disease has been associated 
with HLA-B51, HLA-DR11, and HLA-DQ3.7 

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.1-3,8-10 

A B

Figure 2. Numerous 
white-studded non-
follicular pustules on 
trunk and axilla on an 
edematous and ery-
thematous background 
(A and B).
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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.1,8,9,11 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 al4 
observed a similar pattern, as did Roujeau et al,2 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.2,4 
This pattern of rapid onset may be explained by 
prior sensitization and/or immunologic recall phe-
nomenon induced by T-cell reactivation.2,4 The 
widespread use of systemic and topical antibiot-
ics support this hypothesis.1,4,10 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.50-52

What is the underlying mechanism believed to 
be associated with the pathogenesis of AGEP? 
Britschgi et al53 suggested the involvement of  
T cells and proposed that drug presentation elic-
its a drug-specific CD41 and CD81 T-cell activa-
tion and secretion of neutrophil-recruiting factors, 
such as the chemokine CXCL8 (IL-8), IL-4, and 

IL-5, causing aggregation of neutrophils and 
eosinophils.54,55 Other factors such as granulocyte- 
macrophage colony-stimulating factor, interferon-g, 
and RANTES (regulated on activation of normal  
T cells expressed and secreted) also are secreted 
because of T-cell activation.53,54 The release of inflam-
matory cytokines such as interferon-g may stimulate 
keratinocytes to secrete IL-8 and other factors. Also, 
T cells are further stimulated by drug-presenting 
Langerhans cells. At the same time, CD41 and CD81 
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.53-55 

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 HCl. 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.9,56 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.12 
The macrophage migration inhibition factor test 
and the mast cell degranulation test also have been 

A B

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 340 and 310, respectively). 
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shown to be helpful in detecting the causative drugs  
in AGEP.57

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.1,10,56

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.1,2 Sidoroff et al4 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.1 

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 
AGEP, while papillomatosis and acanthosis suggest 
pustular psoriasis.1,2 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 

generally is not considered necessary because of the 
benign self-limited course of the disease.1,10 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.8 
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.1,10

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 HCl, 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. 
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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. 

RefeRenCes
 1.  Sidoroff A, Halevy S, Bavinck JN, et al. Acute generalized 

exanthematous pustulosis (AGEP)—a clinical reaction 
pattern. J Cutan Pathol. 2001;28:113-119.

 2.  Roujeau JC, Bioulac-Sage P, Bourseau C, et al. Acute 
generalized exanthematous pustulosis, analysis of 63 cases. 
Arch Dermatol. 1991;127:1333-1338.

 3.  Roujeau JC. Clinical heterogeneity of drug hypersensitivity. 
Toxicol. 2005;209:123-129.

 4.  Sidoroff A, Dunant A, Viboud C, et al. Risk factors for 
acute generalized exanthematous pustulosis (AGEP)—
results of a multinational case-control study (EuroSCAR). 
Br J Dermatol. 2007;157:989-996.

 5.  Beylot C, Bioulac P, Doutre MS. Acute generalized exan-
thematic pustuloses (four cases)[in French]. Ann Dermatol 
Venereol. 1980;107:37-48.

 6.  Baker H, Ryan TJ. Generalized pustular psoriasis. a clini-
cal and epidemiological study of 104 cases. Br J Dermatol. 
1968;80:771-793.

 7.  Bernard P, Lizeaux-Parneix V, Miossec V, et al. HLA 
et prédisposition génétique dans les pustuloses exan-
thématiques (PEAG) et les exanthémes macula- 
papuleux (EMP). Ann Dermatol Venereol. 1995;122: 
S38-S39.

 8.  Chang SL, Huang YH, Yang CH, et al. Clinical manifesta-
tions and characteristics of patients with acute generalized 
exanthematous pustulosis in Asia. Acta Derm Venereol. 
2008;88:363-365. 

 9.  Mashiah J, Brenner S. A systemic reaction to patch test-
ing for the evaluation of acute generalized exanthematous 
pustulosis. Arch Dermatol. 2003;139:1181-1183.

10.  Paradisi A, Bugatti L, Sisto T, et al. Acute generalized 
exanthematous pustulosis induced by hydroxychloro-
quine: three cases and a review of the literature, case 
series. Clin Ther. 2008;30:930-940.

11.  Ofuji S, Yamamoto O. Acute generalized exanthematous 
pustulosis associated with a human parvovirus B19 infec-
tion. J Dermatol. 2007;34:121-123.

12.  Kardaun SH, de Monchy JG. Acute generalized exan-
thematous pustulosis caused by morphine, confirmed by 
positive patch test and lymphocyte transformation test. J 
Am Acad Dermatol. 2006;55(suppl 2):S21-S23.

13.  Kapoor R, Flynn C, Heald PW, et al. Acute generalized 
exanthematous pustulosis induced by clindamycin. Arch 
Dermatol. 2006;142:1080-1081.

14.  Häusermann P, Scherer K, Weber M, et al. Ciprofloxacin- 
induced acute generalized exanthematous pustulosis mim-
icking bullous drug eruption confirmed by a positive patch 
test. Dermatol. 2005;211:277-280.

15.  Grieco T, Cantisani C, Innocenzi D, et al. Acute gener-
alized exanthematous pustulosis caused by piperacillin/ 
tazobactam. J Am Acad Dermatol. 2005;52:732-733. 

16.  Azad A, Connelly N. Case of rifampicin-induced acute 
generalized exanthematous pustulosis. Intern Med J. 
2006;36:619-620. 

17.  Rubegni P, Mandato F, Sbano P, et al. Terbinafine-
induced acute generalized exanthematous pustulosis. G Ital  
Dermatol Venereol. 2008;143:151-155. 

18.  Heinemann C, Wiesend CL, Hipler C, et al. Acute gener-
alized exanthematous pustulosis (AGEP) after oral use of 
amphotericin B. J Am Acad Dermatol. 2007;57(suppl 2):
S61-S63.

19.  Valks R, Fraga J, Muñoz E, et al. Acute generalized 
exanthematous pustulosis in patients receiving high-dose 
chemotherapy. Arch Dermatol. 1999;135:1418-1420.

20.  Altaykan A, Boztepe G, Erkin G, et al. Acute general-
ized exanthematous pustulosis induced by bleomycin and 
confirmed by patch testing. J Dermatol Treat. 2004;15: 
231-234. 

21.  Shih HC, Hsiao YP, Wu MF, et al. Gefitinib-induced acute 
generalized exanthematous pustulosis in two patients 
with advanced non–small-cell lung cancer. Br J Dermatol. 
2006;154:1101-1102.

22.  Chiu A, Kohler S, McGuire J, et al. Cytarabine-induced 
acute generalized exanthematous pustulosis. J Am Acad 
Dermatol. 2002;47:633-635. 

23.  Scheinfeld N. Imatinib mesylate and dermatology part 2: 
a review of the cutaneous side effects of imatinib mesylate. 
J Drugs Dermatol. 2006;5:228-231.

24.  Elston GE, Johnston GA, Mortimer NJ, et al. Acute 
generalized exanthematous pustulosis associated with 
azathioprine hypersensitivity. Clin Exp Dermatol. 2006;32: 
52-53.

25.  Martins A, Lopes LC, Paiva Lopes MJ, et al. Acute gener-
alized exanthematous pustulosis induced by hydroxychlo-
roquine. Eur J Dermatol. 2006;16:317-318. 

26.  Byerly FL, Nelson KC, Granko RP, et al. Valdecoxib- 
associated acute generalized exanthematous pustulosis. 
Burns. 2005;31:383-387.

27.  Teixeira M, Silva E, Selores M. Acute generalized exan-
thematous pustulosis induced by nimesulide. Dermatol 
Online J. 2006;12:20.

28.  Ziemssen T, Bauer A, Bär M. Potential side effect of 
high-dose corticosteroid relapse treatment: acute gen-
eralized exanthematous pustulosis (AGEP). Mult Scler. 
2009;15:275-277. 

29.  Bar M, John L, Wonschik S, et al. Acute generalized exan-
thematous pustulosis induced by high-dose prednisolone in 
a young woman with optic neuritis owing to disseminated 
encephalomyelitis. Br J Dermatol. 2008;159:251-252.



298  CUTIS®

Drug Therapy Topics

30.  Ersoy S, Paller AS, Mancini AJ. Acute generalized 
exanthematous pustulosis in children. Arch Dermatol. 
2004;140:1172-1173.

31.  Oskay T, Kutluay L. Acute generalized exanthematous 
pustulosis induced by simvastatin. Clin Exp Dermatol. 
2003;28:558-559.

32.  Christen S, Gueissaz F, Anex R, et al. Acute generalized 
exanthematous pustulosis induced by olanzapine. Acta 
Medica (Hradec Kralove). 2006;49:75-76.

33.  Thomas E, Bellón T, Barranco P, et al. Acute generalized 
exanthematous pustulosis due to tetrazepam. J Investig 
Allergol Clin Immunol. 2008;18:119-122.

34.  Huang YM, Lee WR, Hu CH, et al. Propafenone-
induced acute generalized exanthematous pustulosis. Int J  
Dermatol. 2005;44:256-257.

35.  Komericki P, Grims R, Kränke B, et al. Acute generalized 
exanthematous pustulosis from dalteparin. J Am Acad 
Dermatol. 2007;57:718-721.

36.  Patrizi A, Tabanelli M, Antonucci A, et al. Acute general-
ized exanthematous pustulosis induced by pentoxifylline. 
Int J Dermatol. 2007;46:1310-1312.

37.  Speck LM, Wilderson MG, Perri AJ, et al. Acute general-
ized exanthematous pustulosis caused by terazosin hydro-
chloride. J Drugs Dermatol. 2008;7:395-397. 

38.  Salem BC, Slim R, Denguezli M, et al. Pseudoephedrine-
induced acute generalized exanthematous pustulosis. Int J 
Dermatol. 2008;47:418-419. 

39.  Tsai YS, Tu ME, Wu YH, et al. Hydroxyzine-induced acute 
generalized exanthematous pustulosis. Br J Dermatol. 
2007;157:1296-1297.

40.  Ghosn J, Duvivier C, Tubiana R, et al. Acute general-
ized exanthematous pustulosis induced by HIV post- 
exposure prophylaxis with lopinavir-ritonavir. Clin Infect 
Dis. 2005;41:1360-1361.

41.  Bilac DB, Ermertcan AT, Ozturkcan S, et al. Acute gener-
alized exanthematous pustulosis (AGEP) due to exposure 
to sulfuric acid and bromic acid vapor: a case report. Cutan 
Ocular Toxicol. 2008;27:117-121.

42.  Aziz Jalali MH, Mirzazadeh Javaheri S, Salehian  
P. Acute generalized exanthematous pustulosis due 
to thallium. J Eur Acad Dermatol Venereol. 2004;18: 
321-323.

43.  Peterson A, Katzberg RW, Fung MA, et al. Acute general-
ized exanthematous pustulosis as a delayed dermatotoxic 
reaction to IV-administered nonionic contrast media. Am 
J Roentgenol. 2006;187:W198-W201.

44.  Watsky KL. Acute generalized exanthematous pustulosis 
induced by metronidazole: the role of patch testing. Arch 
Dermatol. 1999;135:93-94.

45.  Lu LK, High WA. Acute generalized exanthematous 
pustulosis caused by illicit street drugs? Arch Dermatol. 
2007;143:430-431.

46.  Pattee SF, Silvis NG, Ellsworth LG. Diffuse pustular 
eruption after treatment of dog bite. Arch Dermatol. 
2002;138:1091-1096.

47.  Davidovici BB, Pavel D, Cagnano E, et al. Acute gener-
alized exanthematous pustulosis following a spider bite: 
report of 3 cases. J Am Acad Dermatol. 2006;55:525-529.

48.  Sugita K, Nishio D, Kabashima K, et al. Acute generalized 
exanthematous pustulosis caused by sennoside in a patient 
with multiple myeloma. J Eur Acad Dermatol Venereol. 
2008;22:517-519. 

49.  Bracke A, Van Marck E, Lambert J. Acute generalized 
exanthematous pustulosis after pemetrexed and recur-
rence after re-introduction. Clin Exp Dermatol. 2009;34: 
337-339.

50.  Yamasaki R, Yamasaki M, Kawasaki Y, et al. Generalized 
pustular dermatosis caused by isoniazid. Br J Dermatol. 
1985;112:504-506.

51.  Plantin P, Piette F, Le Roy JP, et al. Toxidermies exan-
thématique et pustuleuses: a propos de 6 cas, revue de la 
littérature. Rech Dermatol. 2004;1:385-394. 

52.  Lambert DG, Dalac S, Beer F, et al. Acute generalized 
exanthematous pustular dermatitis induced by diltiazem. 
Br J Dermatol. 1988;118:308-309.

53.  Britschgi M, Steiner UC, Schmid S, et al. T-cell involve-
ment in drug-induced acute generalized exanthematous 
pustulosis. J Clin Invest. 2001;107:1433-1441.

54.  Britschgi M, Pichler WJ. Acute generalized exanthema-
tous pustulosis, a clue to neutrophil-mediated inflamma-
tory processes orchestrated by T cells. Curr Opin Allergy 
Clin Immunol. 2002;2:325-331.

55.  Schmid S, Kuechler PC, Britschgi M, et al. Acute 
generalized exanthematous pustulosis: role of cytotoxic 
T cells in pustule formation. Am J Pathol. 2002;161: 
2079-2086.

56.  Sulewski RJ Jr, Blyumin M, Kerdel A. Acute generalized 
exanthematous pustulosis due to clindamycin. Dermatol 
Online J. 2008;14:1-8.

57.  Lazarov A, Livni E, Halevy S. Generalized pustular drug 
eruptions: confirmation by in vitro tests. J Eur Acad  
Dermatol Venereol. 1998;10:36-41.


