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Abstract 

Acute generalized exanthematous pustulosis (AGEP) is a rare, self-limiting condition. It pre-

sents with sterile skin pustules. We present a middle-aged lady with fluid nonresponsive cir-

culatory shock and multiple organ dysfunction secondary to AGEP. 

 © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Acute generalized exanthematous pustulosis (AGEP) is a rare condition presenting with 
numerous small, nonfollicular, sterile skin pustules on an erythematous base. It can be accom-
panied by fever and leukocytosis, but their presence is not mandatory [1, 2]. These are usually 
self-limited [3]. We present the rare situation of severe AGEP, initially diagnosed as septic 
shock, requiring vasopressor support. 
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Case Report 

A 50-year-old, morbidly obese female with a past medical history of hypertension, hyper-
lipidemia, polycystic ovary syndrome, and obstructive sleep apnea on CPAP presented to the 
emergency department with high-grade fever (39.5°C), tachycardia (118 bpm), diarrhea, leu-
kocytosis (11,000/mm3) with left shift, acute renal failure, and liver dysfunction (Table 1). She 
was prescribed amoxicillin at urgent care for suspicion of tick bite 8 days previously as she 
was allergic to doxycycline. Upon examination, she was found to have confluent erythema de-
scribed as tiny pustules forming lakes of pus on her chin, cheeks, upper neck, and hairline and 
just below the ear, as well as diffuse hives on the back and face (Fig. 1, 2). There was no hem-
orrhagic crusting, and Nikolsky’s sign was negative. The mucous membranes were spared. 
The genital region showed no visible ulcers. Over the next few hours, she experienced fluid-
nonresponsive hypotension. She needed elective intubation due to increased work of breath-
ing and respiratory fatigue. She also required blood pressure support with norepinephrine. 
With a working diagnosis of septic shock, she received intravenous fluids and antibiotics, in-
cluding ceftriaxone, metronidazole, and levofloxacin. She also received intravenous bicar-
bonate followed by 2 sessions of hemodialysis for her acute renal failure causing severe met-
abolic acidosis. 

As part of sepsis workup, multiple blood cultures turned out negative. Since the pustules 
were nonfollicular, bacterial folliculitis was less likely. A swab from the affected site showed 
normal skin commensals. The other principal noninfectious differential diagnoses included 
toxic epidermal necrosis/Steven-Johnson syndrome, pustular psoriasis, drug rash with eosin-
ophilia and systemic symptoms, bullous impetigo, and other drug eruptions like the one asso-
ciated with hydroxychloroquine [4]. The EuroSCAR study scoring system showed the diagno-
sis probably to be AGEP for our patient (Table 2). 

Awaiting the results of the workup, the dermatologist indicated a clinical picture con-
sistent with AGEP due to amoxicillin, and possibly potentiated by ceftriaxone. Though AGEP 
does not typically need systemic steroids, in this case, with liver and kidney dysfunction, the 
patient received intravenous methylprednisolone (100 mg once daily) for 3 days with discon-
tinuation of antibiotics. Penicillin and cephalosporin were added to the patient’s allergy list to 
prevent recurrence. Over the next 2 days, the patient’s condition improved. Her vitals stabi-
lized, she was extubated, and her rash began to clear with desquamation (Fig. 3). On day 9, she 
was discharged home. She received triamcinolone 0.1% cream for 2 weeks post-discharge and 
improved. 

Discussion 

AGEP is a rare cutaneous disorder [5]. It is mostly an adverse drug reaction, but other 
triggers are known. It has a female predominance [6]. AGEP is a type IV hypersensitivity reac-
tion mediated by CD8+/CD4+ T cells. Histopathologically, we find spongiform subcorneal in-
traepidermal pustules. The clinical manifestation of AGEP consists of pin-sized sterile pustules 
on an erythematous base that start in the intertriginous areas and spread to the rest of the 
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body [2]. There may be a sensation of itching or burning. AGEP is associated with fever and 
neutrophilic leukocytosis [3, 7]. After discontinuation of the causing drug, the skin lesions 
begin to resolve within 2 weeks with desquamation. Most of these cases are self-limiting with 
less than 5% mortality, but severe life-threatening cases needing ICU care and vasopressor 
support, as in our case, have been reported [2]. 

A diagnosis can be made by history-taking and examination in most cases. Usually, a pa-
tient presents with a history of taking an offending agent such as penicillin or cephalosporin. 
Pustules on an erythematous, edematous skin develop in about 5 days from initiation of the 
offending drug. The AGEP validation score generated by the EuroSCAR study group can be 
used to help in the diagnosis of AGEP [2]. The AGEP validation scoring system provides the 
probability of the diagnosis of AGEP. The categories include definite AGEP, probable AGEP, 
possible AGEP, and doubtful AGEP [8]. 

Based on this scoring system, the diagnosis in our patient was probable with a score of 6 
(Table 2). The other differential diagnoses included septic shock, toxic epidermal necrolysis, 
Stevens-Johnson syndrome, and pustular psoriasis. Septic shock could be ruled out after a 
thorough infectious workup and inadequate response to antibiotics in this case. Toxic epider-
mal necrosis and Steven-Johnson syndrome were less probable as they involve the mucous 
membranes, unlike AGEP, which rarely involves the mucous membrane (Table 3) [1]. AGEP 
should also be differentiated from generalized pustular psoriasis. In pustular psoriasis, there 
is a past history of psoriasis; there might be other psoriatic skin lesions, the onset is slow, and 
the patient may get recurrent pustular eruptions. Also, beta-lactam antibiotics are a typical 
trigger of AGEP, in contrast to pustular psoriasis. AGEP is an acute, self-limiting disease. It is 
not associated with a history of psoriasis. Once the diagnosis of AGEP is established, a skin 
patch test may aid in determining the causative drug. It may be challenging to diagnose AGEP 
even with a skin patch test, since the sensitivity of the test is only 58% [2]. In such cases, a 
histopathological examination can be helpful. 

Treatment is the immediate withdrawal of the offending medications such as beta-lactam 
antibiotics, macrolide, and cephalosporins [1]. Symptoms such as itching and fever can be con-
trolled with topical steroids. Topical steroids decrease the duration of hospitalization [9]. 
Emollients may be used during the desquamation phase. If patients have extensive rashes, 
systemic steroids have been used [10]. Antibiotics are usually not required, but they may be 
needed in the event that the pustules get infected. This case is unique, as such a severe form 
of AGEP is extremely rarely encountered. 

Conclusions 

AGEP is a rare clinical condition that may be misdiagnosed. Usually, it is self-limiting, and 
withdrawal of the causative medication is the only treatment required in most of the cases. In 
severe cases, however, ICU admission, vasopressor support, and steroids may be needed. 
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Fig. 1. Tiny pustules forming lakes of pus on the chin and cheeks. 

 

 

 

Fig. 2. Tiny pustules forming lakes of pus around her hairline. 
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Fig. 3. Healing rash with desquamation. 

 

 

 

 
Table 1. Investigations on admission and after recovery at discharge 

    
    
 Reference range Day 1 On the day of discharge (day 9) 

    
    
Creatinine, mg/dL 0.50–1.10 4.18 (H) 0.69 

Total bilirubin, mg/dL 0.3–1.2 0.9 0.6 

AST, U/L 14–34 75 (H) 34 

ALT, U/L 1–33 64 (H) 64 (H) 

ALK PHOS, U/L 42–98 98 217 (H) 

    
    
H, high. 
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Table 2. AGEP validation score by EuroSCAR study group – probable AGEP 

   
   
Characteristic Our patient’s lesions Score 

   
   
Pustules Typical –2 

Erythema Compatible –1 

Distribution/pattern Typical –2 

Postpustular desquamation Yes –1 

Mucosal involvement No –0 

Acute onset (≤10 days) Yes –2 

Resolution ≤15 days Yes –0 

Fever ≥38°C Yes –1 

PMN ≥7,000/mm3 Yes –1 

Histology No histology –0 

    Total score –6 

  
  
Score ≥8: definite; score 5–7: probable; score 1–4: possible; score 0: 

doubtful. PMN, polymorphonuclear neutrophils. 

 
 
 

 
Table 3. Acute generalized exanthematous pustulosis (AGEP) vs. toxic epidermal necrolysis (TEN) 

   
    

AGEP TEN 

   
   
Lesion Erythematous plaques, papules and  

pustules 

Dusky papules/plaque associate with 

sloughing 

      Mucosal involvement Rare Yes 

      Prognosis Good Poor 

      Histopathological  

examination 

Subcorneal neutrophilic pustules Full-thickness epidermal necrosis with 

bulla 

      Treatment Prompt withdrawal of offending drug 

Supportive care 

Topical steroids 

Prompt withdrawal of offending drug 

Supportive care 

Systemic steroids 
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