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ABSTRACT 

Celecoxib, a selective COX-2 inhibitor, and non-selective anti-inflammatory drug, is commonly prescribed as the 

first-line analgesic for osteoarthritis, rheumatoid arthritis, and certain acute pain cases. It is mainly preferred for 

its lower risk of gastrointestinal adverse effects. However, it also carries risks, including renal and liver toxicity, 

anaphylaxis, and Stevens-Johnson syndrome. A rare but severe cutaneous adverse reaction associated with 

celecoxib is Acute Generalized Exanthematous Pustulosis (AGEP), characterized by extensive nonfollicular sterile 

pustules on an erythematous background, fever, and neutrophilic leukocytosis. AGEP is a rare condition with an 

incidence rate of 1-5 cases per million per year in the general population. It is primarily triggered by drugs, with 

antibiotics accounting for over 90 % of cases. Here, we present the case of a 44-year-old female who presented 

with a sudden, rapidly progressive, painful, pruritic rash all over her body with associated leukocytosis. A skin 

biopsy confirmed the presence of a pustular rash. The patient reported taking Celebrex (celecoxib) for worsening 

arthritis two weeks prior to symptom onset. The patient was diagnosed with Celecoxib-induced AGEP based on 

clinical and histopathological features. Treatment involved steroid therapy and discontinuation of NSAIDs (non-

steroidal anti-inflammatory drugs). Encouragingly, the patient's rash improved within three days. Our case report 

aims to raise awareness of AGEP as a side effect of NSAIDs. Although AGEP is not typically serious, it can be 

fatal in elderly patients. Therefore, prompt identification and immediate cessation of the culprit drug is crucial. 
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INTRODUCTION 

Acute generalized exanthematous pustu-

losis (AGEP) is an uncommon but severe cu-

taneous reaction. Most cases are triggered by 

medications, with antibiotics accounting for 

the majority (Lee et al., 2016). Celecoxib, a 

non-steroidal anti-inflammatory drug 

(NSAID) selectively inhibiting cyclooxygen-

ase-2 (COX-2), is widely used for pain relief 

in arthritis due to its lower rate of gastrointes-

tinal irritation (Goeschke and Braathen, 

2004).While cutaneous adverse events are 

typically benign, rare severe reactions have 

been documented (Marquès et al., 2003). To 

date, only five cases of celecoxib induced 

AGEP have been reported in the literature 

(Britschgi et al., 2001; Marquès et al., 2003; 

Yang et al., 2004; Shin et al., 2011; Lee et al., 

2016). However, AGEP cases remain un-

derreported due to their self-limiting nature in 

most cases and the clinical similarities with 

other drug eruptions (Moore et al., 2023). In 

this report, we present a case of celecoxib-in-

duced AGEP in a middle-aged female, con-

tributing further insights to this field of re-

search. 
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CASE REPORT 

A 44-year-old female presented to our 

hospital with a sudden onset of a painful rash 

that spread across her entire body over a week 

prior to presentation. The rash progressed 

quickly, causing intense pain of 10/10 sever-

ity, in addition to pruritus. The patient denied 

any presence of fever or mucosal involve-

ment. She reported that she had been taking a 

new anti-inflammatory drug (Celebrex-200 

mg) for her worsening arthritis symptoms, 

about 2 weeks prior. Her medical history in-

cluded osteoarthritis and hypertension. She 

had no personal history of eczema/psoriasis, 

but did have a family history of psoriasis. 

Upon examination, the patient was afe-

brile (36.9 °C) with stable vital signs. Physi-

cal examination was remarkable for numer-

ous erythematous papules and plaques with 

overlying desquamation, along with non-fol-

licular pustules that were distributed across 

the neck, back, chest, abdomen, and upper ex-

tremities (Figure 1). Notably, the face, lower 

extremities, and mucosal areas were largely 

spared. Laboratory investigations showed el-

evated leucocyte count of 13,900/microL with 

neutrophilia (4,500 to 11,000 WBCs/microL), 

normal absolute eosinophil count, and ele-

vated CRP of 1.3 mg/dL (0.0-0.8 mg/dL). The 

comprehensive metabolic panel including 

liver and renal function tests were unremark-

able. Hepatitis and HIV serologies were also 

negative. A punch biopsy from the lesion in 

the right upper back was obtained. Histo-

pathological examination confirmed the pres-

ence of large subcorneal neutrophilic pustules 

with focal areas of neutrophilic spongiosis 

with dermal superficial perivascular lympho-

cytic infiltrate. Furthermore, mild eosino-

philic spongiosis and acanthosis were also 

noted in epidermal layers (Figure 2). PAS 

staining gave negative results, excluding in-

fectious causes. Direct immunofluorescence 

testing for antibodies (IgG, IgG4, IgM, IgA, 

and C3) yielded negative results. 

These histopathological findings raised 

several differential diagnoses for the pustular 

rash that includes pustular psoriasis, acute 

generalized exanthematous pustulosis, and a 

superficial variant of pemphigus. Based on 

the clinical history, recent drug exposure, and 

histopathological evidence, a diagnosis of 

Celebrex-induced AGEP was established. 

The patient's use of NSAIDs was discontin-

ued immediately, and she was treated with 

topical triamcinolone, and high-dose predni-

sone as treatment. Pain was managed with Ty-

lenol and oxycodone. Encouragingly, the pa-

tient's rash showed marked clinical improve-

ment in 3 days, with complete resolution in a 

week. 

 

Figure 1: AGEP Clinical Image showing non-fol-
licular pustules in an erythematous background 

 

Figure 2: Histopathological image showing col-
lections of large sub-corneal neutrophils 
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DISCUSSION 

First described by Baker and Ryan in 

1968, as ‘pustuloses exanthématiques aiguës 

généralisées’, and later term AGEP was 

coined by Beylot in 1980, to describe an acute 

noninfectious pustular eruption mainly in-

duced by drugs with no history of psoriasis 

with a typical histology (Beylot et al., 1980). 

More than 90 % of the AGEP cases are 

caused by drugs, mainly antibiotics like beta-

lactam antibiotics and macrolides. Other 

drugs reported include hydroxychloroquine, 

antifungal, antiviral, and antiparasitic drugs. 

Other triggers include infections like chla-

mydia, mycoplasma, CMV, and EBV. Re-

cently, vaccinations with Flu and COVID-19 

vaccine have also been reported (Parisi et al., 

2023). Celecoxib, a COX-2 inhibitor and 

NSAID, is recommended by FDA for inflam-

matory pain caused by rheumatoid arthritis 

and osteoarthritis (Goeschke and Braathen 

2004). It is commonly used due to its lower 

rate of gastrointestinal irritation compared to 

non-selective NSAIDs. Celecoxib's cutane-

ous adverse effects include urticaria, anaphy-

laxis, erythema multiforme, fixed drug erup-

tion, and SJS/TEN (Shin et al., 2011). AGEP 

has been reported in 6 cases in association 

with celecoxib. In some cases, analgesics like 

ibuprofen, Piroxicam, lornoxicam have also 

been reported (Parisi et al., 2023) to cause 

AGEP. An overview of all celecoxib induced 

AGEP is shown in Table 1. 

AGEP is more common in women with an 

average age of 56 years. AGEP usually pre-

sents within 24-48 h after taking the drug. 

However, latency time with celecoxib can 

take between 3-14 days, like in our case 

where the patient experienced symptoms after 

7 days. Initially, AGEP starts as erythematous 

patches/plaques in large skin folds, followed 

by the eruption of multiple punctate, non-fol-

licular, sterile pustules with subsequent typi-

cal desquamation within 15 days. Lesions 

typically appear in intertriginous areas before 

spreading to other parts of the body. Mild mu-

cosal involvement (lips and buccal mucosa) 

occurs in about 20 % of cases. The lesion is 

often accompanied by pruritus and systemic 

symptoms, including fever and leukocytosis. 

All Celecoxib-induced AGEP cases are asso-

ciated with fever, except for our case which 

was afebrile (with the max temperature of 

36.9 °C) along with severe pain in the rash. 

AGEP is associated with hepatic, renal, or 

pulmonary involvement (<20 %) in some 

cases, but cases due to celecoxib did not have 

any reported systemic involvement (Parisi et 

al., 2023). 

The pathogenesis of AGEP is not fully un-

derstood, but it is primarily characterized as a 

T-cell-mediated type IV hypersensitivity re-

action with neutrophilic inflammation. The 

drug-specific CD4+ and CD8+ cells produce 

cytotoxic proteins (perforin, granzyme B, and 

Fas ligand) that cause keratinocyte apoptosis, 

resulting in vesicles that become sterile pus-

tules as neutrophils are recruited via CXCL8, 

IFN-gamma, and IL-8. The innate immune 

system also plays a role through cytokines IL-

17 and IL-22, promoting downstream IL-8 se-

cretion and recruitment of neutrophils (Moore 

et al., 2023). 

Diagnosis of AGEP is based on clinical 

and histologic findings. Rapid onset, expo-

sure to offending medication, and resolution 

on discontinuation are the main clues for di-

agnosis (Moore et al., 2023; Parisi et al., 

2023). EuroSCAR has a validated score for 

diagnosis based on morphology, clinical 

course, and histology. Our case had an AGEP 

score of 10, indicating a definite AGEP. Sup-

portive diagnostic tests include drug patch 

testing, prick testing and lymphocyte transfor-

mation testing. Drug patch testing has sensi-

tivity of 50–58 % and is recommended 4 

weeks after the resolution of AGEP (Shin et 

al., 2011; Parisi et al., 2023). Histopathologic 

findings with AGEP involve non-follicular 

spongiform pustules in the epidermis (intra-

corneal/subcorneal), necrotic keratinocytes, 

mixed inflammatory dermal and interstitial 

infiltrates, and edema of the papillary dermis 

with neutrophilic and eosinophilic perivascu-

lar infiltrates. AGEP can be distinguished 

from pustular psoriasis by the lack of dilated 

blood vessels in the papillary dermis and the 

presence of necrotic keratinocytes with der- 
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Table 1: Overview of all Celecoxib-induced AGEP cases 

Authors 
Marquès 
et al., 
2003 

Britschgi 
et al., 2001 

Goeschke 
and 
Braathen, 
2004 

Yang et 
al., 
2004 

Shin et 
al., 2011 

Lee et al., 
2016 

Our Case 

Age, Sex 72, Male 55, Female 55, Female 
61, Fe-
male 

53, Fe-
male 

65, Female 44, Female 

Latency 
Period 

10 days 10 days 7 days NA 14 days 3 days 7 days 

Morphol-
ogy 

Pustular 
exan-
thema 

General-
ized ery-
thema fol-
lowed by 
pustules 

Erythematous 
patches pro-
gressing to 
small non fol-
licular pus-
tules 

Exten-
sive 
maculo-
papules 
with bul-
lae and 
tiny pus-
tules 

Erythema-
tous skin 
eruptions 
progress-
ing with 
numerous 
small non 
follicular 
pustules 

Confluent, 
millimeter-
sized tiny 
pustules on 
erythematous 
base 

Numerous 
erythema-
tous papules 
and plaques 
along with 
non-folli-cu-
lar pustules 

Distribu-
tion 

Face 
and 
Trunk 

Face and 
Shoulders 

Face, Trunk, 
Proximal up-
per and lower 
extremities 

NA 
Face and 
trunk 

Intertriginous 
areas pro-
gressing to 
whole body 

Neck, Trunk 
and upper 
extremities 

Other 
Symp-
toms 

NA Fever 
Fever and 
pharyngitis 

Fever 
Fever and 
pruritus 

Fever and 
pruritus 

Severe pain 
and pruritus 

Lab 
Investi-
gation 

NA 

Neutro-
philic leu-
kocytosis 
and ele-
vated CRP 

Neutrophilic 
leukocytosis 
and elevated 
ESR 

NA 

Neutro-
philic leu-
kocytosis 
and ele-
vated 
CRP 

Neutrophilic 
leukocytosis 
and elevated 
ESR/CRP 

Neutrophilic 
leukocytosis 
and elevated 
CRP 

Skin  
Biopsy 

NA NA 

Subcorneal 
pustules, epi-
dermal spon-
giosis and der-
mal edema 
with a peri-
vascular infil-
trate 

Done, 
but NA 

Subcor-
neal pus-
tules, pa-
pillary der-
mal 
edema 
with peri-
vascular 
infiltrate 

Sub-corneal 
pustules and 
marked sub-
epidermal 
edema with 
dermal lym-
phocytic infil-
trate 

Subcorneal 
neutrophilic 
pustules, ep-
idermal 
spongiosis 
along with 
dermal peri-
vascular 
lymphocytic 
infiltrate 

Support-
ive tests 

Positive 
Patch 
testing 

Positive 
Patch test-
ing 

In vitro lym-
phocyte stimu-
lation test 

Positive 
Patch 
testing 

Positive 
Patch test-
ing 

None None 

Resolu-
tion 

8 days 8 days 4 days 10 days 7 days 2 days 3 days 

NA = Not available 

 

mal mixed neutrophilic and eosinophilic infil-

trates (Moore et al., 2023; Parisi et al., 2023). 

The differential diagnosis of AGEP is 

broad as shown in Table 2 (Sidoroff et al., 

2001; Parisi et al., 2023). Diagnosis is diffi-

cult in some cases, wherein the pustules may 

coalesce becoming more prominent, leading 

to superficial skin detachment with gentle 

pressure (positive Nikolsky sign). Pustular 

psoriasis (PP) is typically the most difficult to 

differentiate because of similar pustular and 

desquamative phases following initiation of 

medications. However, based on retrospec-

tive data, they can be differentiated by clinical 

history of psoriasis, presence of comorbidi-

ties, histopathological findings and cell sur-

face markers. Also, common culprit medica-
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tions for PP include TNF-α inhibitors, lith-

ium, interferons, antimalarials, and beta-

blockers (Parisi et al., 2023). 

 
Table 2: Differential diagnosis of AGEP 

Differential diagnosis of AGEP 

 
Adverse Drug Reactions 
 Drug reaction with eosinophilia and sys-

temic symptoms (DRESS) 
 Stevens–Johnson syndrome/toxic epider-

mal necrolysis (SJS/TEN) 
 Ofuji disease (eosinophilic pustular folliculi-

tis) 
 
Infectious diseases 
 Bacterial folliculitis  
 Cutaneous candidiasis 
 Herpes simplex virus  
 Bullous impetigo 
 Bullous tinea 
 
Inflammatory papulosquamous diseases  
 Pustular psoriasis 
 Immunoglobulin (IgA) pemphigus 
 Subcorneal pustular dermatosis 
 
Bullous disorders 
 Pemphigus foliaceous 
 Pemphigus erythematosus 
 Pemphigus vulgaris 
 

 

Treatment for AGEP involves discontinu-

ing the offending drug and providing support-

ive care with topical steroids, antipyretics, 

and antihistamines. Systemic steroids may be 

necessary in severe cases (Parisi et al., 2023). 

Antibiotics are not required unless there are 

signs of infection (Shin et al., 2011). Prompt 

diagnosis and discontinuation of the culprit 

drug are important to prevent fatalities, espe-

cially in elderly patients (Lee et al., 2016). 

Cyclosporine, Secukinumab, and infliximab 

are available options for steroid-refractory 

cases. Symptom resolution typically occurs 

within 2 weeks of discontinuing the drug. It is 

crucial to note that AGEP recurs with reintro-

duction of the culprit drug. The mortality rate 

for AGEP is below 5 % and is caused by 

multi-organ dysfunction, disseminated intra-

vascular coagulation, and nosocomial infect-

ions rather than cutaneous pathologies. Risk 

factors for high mortality include multiple 

comorbidities and extensive cutaneous in-

volvement (Parisi et al., 2023). 

 

CONCLUSION 

To the best of our knowledge, this is the 

first case report of Celecoxib induced AGEP 

in the American literature. With the increas-

ing usage of celecoxib and other non-steroidal 

anti-inflammatory drugs (NSAIDs) for mus-

culoskeletal pain, it is essential for clinicians 

to recognize its potential to cause AGEP. Ad-

ditionally, clinicians should learn to differen-

tiate from other common drug-related erup-

tions to ensure prompt and effective manage-

ment in acute care settings. 
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