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Abstract: Acute generalized exanthematous pustulosis (AGEP) is generally caused by drugs and is characterized by the rapid 
development of numerous non-follicular sterile pustules on an erythematous base, fever, and neutrophilia. We report an association 
between terbinafine, with AGEP, and adalimumab treatment. A 24-year-old teenage female patient with a history of onychomycosis 
was treated with terbinafine. On the second day of the first dose, multiple edematous and erythematous lesions appear with pinhead 
pustules. Neutrophilia was observed in the blood report. The clinical history, lesions, and laboratory evaluations were consistent with 
AGEP. We discontinued the terbinafine therapy, and the systemic corticosteroid was initiated; however, the patient’s condition 
worsened. Adalimumab subcutaneously was initiated, and the symptoms cleared up in weeks. The European Study of Severe 
Cutaneous Adverse Reactions (EuroSCAR) scoring system and Naranjo’s algorithm scale were used to check the possibility of a drug- 
induced adverse reaction. The Association of AGEP with the terbinafine drug is not rare. However, there are no reports or literature of 
drug-related rash or exanthematous eruptions unresponsive to corticosteroids and treated with adalimumab. 
Keywords: acute generalized exanthematous pustulosis, AGEP, adalimumab, terbinafine, drug-induced adverse reaction, Naranjo’s 
algorithm scale, EuroSCAR

Introduction
An Acute generalized exanthematous pustulosis (AGEP) is a severe cutaneous reaction characterized by the acute onset 
of sterile non-follicular pinhead pustules on an erythematic base.1 Several drugs lead to AGEP, which causes more than 
90% of cases, including antibiotics (Penicillin, vancomycin, and cephalosporins), antifungals (terbinafine, fluconazole), 
calcium channel blockers, and antimalarial agents.2 The AGEP is a self-limiting disease, and discontinuing the causative 
agent and topical and systemic corticosteroids will reduce hospitalization.3 Adalimumab is a human recombinant 
monoclonal antibody that targets soluble and cell-bound tumor necrosis factor-alpha (TNF-a inhibitor). It is approved 
for the treatment of inflammatory bowel diseases, rheumatoid arthritis, juvenile idiopathic arthritis, ankylosing spondy
litis, and psoriatic arthritis skin manifestations.4 However, the efficacy of Adalimumab in AGEP is not established. We 
report successful treatment of AGEP recalcitrant to systemic corticosteroid with adalimumab.

Case Presentation
A 24-year-old female with generalized erythema accompanied by fever for ten days, aggravated for four days, came to 
our hospital for treatment on April 19, 2022. Ten days ago, the patient developed erythema on the left shoulder and right 
forearm, with a few pustules accompanied by itching. The local community health hospital for treatment was 
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misdiagnosed with “insect bite dermatitis.” “Ebastine and loratadine tablets for allergy”, Compound Glycyrrhizin Tablets 
for anti-inflammatory, and Topical Halometasone” were prescribed. The rash aggravated and generalized, and the skin 
lesions gradually developed to the trunk and extremities, showing largely edematous erythema with dense sterile pinhead 
to rice-sized pustules with a burning sensation. No improvement was seen.

By asking for a detailed medical history, the patient had “onychomycosis” and received oral antifungal therapy of 
“Terbinafine Tablets” two days before the lesions appeared. Other than this, the patient was healthy and had no history of 
any other systemic or topical medication. There was no family history of patients with similar diseases and psoriasis.

On physical examination, the patient’s temperature was 39°C, pulse 80 times/min, respiration rate 18 times/min, 
Blood pressure 103/61 mmHg (1 mmHg=0.133kPa), and all other system examinations were normal. On dermatological 
examination, prominent edematous erythema on the trunk and extremities with dense superficial partially fused sterile 
non-follicular pin-head size to rice-grain pustules and target lesions was seen the Nikolsky’s sign was negative 
(Figure 1A–D). There was no mucous membrane involvement.

Laboratory investigations were performed to rule out the infection and systemic complications. The blood routine 
results showed a high white blood cell count of 13.7×109/L (reference range, 4.0~10.0 ×109/L), leukocyte classification: 
Neutrophils (N) count of 0.8 (reference range, 0.40~0.75), Lymphocytes(L) 0.14 (reference range, 0.20~0.40), C-reactive 
protein (CRP) level of 1.4 mg/L (<10 mg/L). Urine routine: protein ±, the fecal routine was normal. The IgA, IgG, IgM, 
C3, C4, autoantibodies, and vasculitis-related antibodies were unremarkable. Bacterial cultures of pustular fluid were 
done twice, and the results were negative. Antinuclear antibodies were negative. Liver and renal functions were normal.

Abdominal and urinary system B-ultrasonography findings were normal. Bilateral cervical lymph nodes B-ultrasound 
showed multiple cervical lymph nodes on both sides. The chest CT showed a slightly thickened right oblique fissure.

Figure 1 Multiple disseminated sterile pin-head pustules on the erythematic background are spreading on the neck(A), abdomen(C), upper(B), and lower extremities(D). 
Desquamation of the pustules and the erythematic rash began to fade on the neck(E), back trunk(F), upper(G), and lower extremities(H) three days after Adalimumab 
treatment. Clearance of lesions on the neck(I), back trunk(J), upper (K), and lower(L) extremities after discounting the terbinafine and treatment with Adalimumab.
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The skin biopsy was performed to rule out the differential diagnosis of Erythema multiforme (EM), generalized 
pustular psoriasis (GPP), and acute generalized exanthematous pustulosis (AGEP). The histopathological picture showed 
epidermal hyperkeratosis, parakeratosis, multiple abscess formation in the stratum corneum, spongiosis, and perivascular 
inflammatory cells containing lymphocytes, eosinophils, and neutrophils in the superficial dermis (Figure 2). The 
EuroSCAR study group scoring system for AGEP were 11 (Table 1), and the Naranjo Scale for the Adverse Drug 
Reaction (ADR) probability score was 10 (Table 2),5 giving a definite diagnosis of drug-induced AGEP. The above 

Figure 2 Epidermal hyperkeratosis and parakeratosis, neutrophil infiltration in the stratum corneum, abscess formation, irregular thickening of the spinous layer, spongiosis, 
and liquefaction degeneration in the basal layer. The epithelium extends inferiorly and is serrated. Lymphocytes infiltrate in the superficial dermis and around the skin adnexa 
(a, b) (magnification × 400).

Table 1 The EuroSCAR Study Group Scoring System for AGEP

Criteria Description Score

Morphology

Pustules Typical, non-follicular, and sterile +2

Erythema Typical, diffuse +2

Distribution/pattern Face, neck, and upper limbs +2

Post-pustular desquamation Yes +1

Total score +7

Course

Mucosal involvement No 0

Acute onset Yes (24 hours) 0

Resolution of pustules and erythema ≤ 15 days Yes(~15 days) 0

Fever (≥ 38°C) Yes +1

Blood neutrophil count (≥7000 cells/mm3) Yes (8000 cells/mm3) +1

Total score +2

Histopathological analysis

Skin lesions +2

Total score 0

Overall score 11

Notes: EuroSCAR is a European project that focuses on severe cutaneous adverse reactions. Score 0 indicates no AGEP; 
1–4 indicates possible AGEP; 5–7 indicates probable AGEP, and 8–12 indicates definitive AGEP.
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investigation results were consistent with AGEP. The diagnosis was made based on past medical history, disease course, 
clinical presentation, and blood and histopathological investigations.

The patient was advised to discontinue the terbinafine, and prompt treatment was required for AGEP to prevent severe 
systemic complications. Methylprednisolone (40mg intravenous infusion, qd) and compound glycyrrhizin (80mg intravenous 
infusion, qd) for the inflammation, desloratadine citrate (8.8mg per oral, qd), cetirizine (10mg per oral, qn) and chlorphenir
amine (10 mg intramuscularly, qn) were administrated. Omeprazole (40mg IV, qd) was given to protect the stomach 
complications and was supplemented with symptomatic treatment such as fluid rehydration and electrolyte supplementation. 
On the 2nd to 4th day after hospitalization, the new erythema and small pustules continued to appear on the trunk and lower 
extremities after cessation of causative drug and initiation of therapy. The patient was injected with diprosone intramuscular 
(betamethasone), considering the symptoms were not well controlled with methylprednisolone. On the 5th and 6th days of 
hospitalization, there were new lesions on the lower limbs, and the rash and pustules got severe on the neck. Considering the 
above regimen was ineffective, and lesions continued to spread, adalimumab 80mg (2 injections subcutaneously) was injected 
after discussing the benefits and risks and obtaining written informed consent. On the 3rd day of the adalimumab regimen, 
erythema and erythematic rash on the neck and trunk began to fade, some pustules dried up, and scaly skin gradually faded 
(Figure 1E–H). The rash on the upper and lower extremities gradually disappeared after eight days of adalimumab. However, 
there was a slow recovery of the lower extremities. The patient was discharged from the hospital; no recurrences were noted at 
the outpatient follow-up 14 days after discharge (Figure 1I–L).

Discussion
The cutaneous side effects of a variety of systemically administered medications are common. The clinical features and 
mechanisms of these reactions vary, but pustular drug eruptions are uncommon. AGEP is a severe cutaneous rash 
generally caused by medications or infections. Recognizing AGEP to avoid confusion with systemic infection and 
improper therapy is essential. The development of multiple disseminated sterile pustules, along with fever, massive 
neutrophilia, and occasionally eosinophilia, are clinical features of AGEP.6

In this report, the patients had terbinafine for fungal infection, which caused erythematic pustular lesions with 
abnormal white blood cells, neutrophils, lymphocytes, and C-reactive proteins. The histopathological image showed 
epidermal hyperkeratosis, parakeratosis, multiple abscess formation in the stratum corneum, spongiosis, lymphocytes, 

Table 2 Naranjo Adverse Drug Reaction (ADR) Probability Scale

Questions Yes No Do Not 
Know

Scores

Are there previous conclusive reports on this reaction? +1 0 0 +1

Did the adverse event appear after the suspected drug was administered? +2 −1 0 +2

Did the adverse reaction improve when the drug was discontinued or a specific antagonist was 

administered?

+1 0 0 +1

Did the adverse event reappear when the drug was re-administered? +2 −1 0 +2

Are there alternative causes (other than the drug) that could on their own have caused the reaction? +1 +2 0 +2

Did the reaction reappear when a placebo was given? −1 +1 0 +1

Was the drug detected in blood (or other fluids) in concentrations known to be toxic? +1 0 0 0

Was the reaction more severe when the dose was increased or less severe when the dose was decreased? +1 0 0 0

Did the patient have a similar reaction to the same or similar drugs in any previous exposure? +1 0 0 0

Was the adverse event confirmed by any objective evidence? +1 0 0 +1

Notes: The ADR is allocated to a likelihood category based on the total score as follows: definite if the overall score is 9 or higher, probable if the score is 5–8, possible if 
the score is 1–4, and dubious if the score is 0. Reproduced from Wu L, Ali K, Qiu Y, Li M, Da J. Dupilumab-induced acute generalized exanthematous pustulosis in a 17-year- 
old female Chinese patient with atopic dermatitis. Acta Derm Venereol. 2022;102:adv00743, Creative Commons.5
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eosinophils, and neutrophil infiltration around the blood vessels in the superficial dermis. AGEP is distinguished from 
GPP by its abrupt onset, association with recent drug eruptions, spontaneous recovery after discontinuation of the 
causative agent, absence of recurrence, and absence of personal or family history of psoriasis. Although GPP may show 
tortuous dilated vessels and psoriasiform hyperplasia, neither of which were observed in our patient’s histopathological 
image.7,8 The absence of epidermal sloughing and negative Nikolsky sign differentiates it from Toxic epidermal 
necrolysis(TEN).9 The EuroSCAR study group scoring system for AGEP10 and the Naranjo Scale for the Adverse 
Drug Reaction(ADR)11 probability score resulted in the definite diagnosis of drug-related AGEP. The diagnosis of AGEP 
were made based on clinical presentation, blood, histopathological investigation, and scoring system.

Several drugs related to AGEP include pristinamycin, aminopenicillins, quinolones, cephalosporins, vancomycin, 
diltiazem, hydroxychloroquine, sulfonamides, carbamazepine, ketoconazole, terbinafine, and fluconazole. However, 
corticosteroids, macrolides, and oxicam are less strongly associated with AGEP.2,5,12,13

The AGEP is a self-limiting disease and discontinuing the causative agent and topical and systemic corticosteroids will 
reduce hospitalization.3,6,14 The systemic corticosteroids were ineffective in our patient, and the lesions continued to spread. 
Adalimumab was given after discussing the potential risks and benefits with the patient, and informed consent was taken. 
Significant improvement was observed; the erythematic rash faded, pustules dried up, and desquamation gradually faded in days.

Adalimumab inhibits the production of TNF alpha by binding to its receptors (soluble and membrane-bound). It 
inhibits TNF alpha’s interaction with the p55 (TNFR1) and p75 (TNFR2) TNF receptors on cell surfaces, thus 
interrupting cytokine-driven inflammation. Since it is identical in structure and function to the naturally occurring 
human IgG1, it is highly selective for TNF alpha and has a low immunogenic potential.4

A study reported that new biological drugs, including anti-IgE (Omalizumab) and Tumor Necrosis Factor-α inhibi
tors, might be helpful in cases of immediate-type hypersensitivity and cell-mediated hypersensitivity to medications.15

IL-17 has also been implicated in the pathogenesis of AGEP. Patients with AGEP have elevated levels of IL-17, IL- 
17A, and IL-22 in their peripheral blood. Furthermore, it has been reported that inflammation enhanced by TNF-α plays 
a crucial role in the pathophysiology of AGEP. According to a study by Gulsum et al, at a molecular level, in the 
treatment of AGEP with etanercept (TNF-α). TNF-α stimulates inflammation and triggers p53-related apoptosis in tissue 
cells to prevent genome damage and malign growth. According to these results, although inflammation enhanced by 
TNF-α appears to be the primary mechanism of AGEP, p53-related apoptosis is also believed to contribute to this 
disease.16 However, the molecular mechanism of Adalimumab in AGEP is not clear.

Prednisolone therapy failed to benefit our patient, primarily suppressing inflammation, whereas rapid improvement of 
skin lesions after adalimumab treatment revealed that adalimumab accelerated the healing period in AGEP. TNF-alpha 
inhibitors have been used in the treatment of drug-induced rashes, including Stevens-Johnson syndrome and toxic 
epidermal necrolysis. They have been treated with TNF-alpha inhibitors.17 To the best of our knowledge, there are no 
reports on the treatment of terbinafine-induced AGEP with Adalimumab. However, large-scale studies are required 
before “anti-TNF- treatment” can be confirmed as a new “gold standard” in treating AGEP.

Key Summary Points
A Case Report of Terbinafine Induced Acute Generalized Exanthematous Pustulosis Treated with Adalimumab: 
Recalcitrant to Systemic Corticosteroid Therapy.

AGEP related to terbinafine is not rare. To the best of our knowledge, there are no case studies on terbinafine-induced 
AGEP, which is recalcitrant to systemic corticosteroid and treated with adalimumab (TNF-α) inhibitor.

The drug-induced reaction was confirmed by medical history, histopathological image, EuroSCAR, and Naranjo’s 
algorithm scale.

Further studies are required to investigate the mechanism of adalimumab in the treatment of AGEP to use it in 
standard clinical practice.
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