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Abstract
Acute generalized exanthematous pustulosis (AGEP) is a rare drug-related adverse skin reac-
tion caused mainly by antibiotics. Erlotinib is an epidermal growth factor receptor tyrosine 
kinase inhibitor (EGFR-TKI) used to treat lung cancer. A 69-year-old woman with primary lung 
cancer (adenocarcinoma, cT3N1M1b, stage IVB) developed erythema and multiple skin pus-
tules on her abdomen and both thighs after 7 weeks of erlotinib treatment. She also had fever 
and general fatigue. Histological examination of a skin biopsy specimen showed intraepider-
mal pustules with neutrophil and eosinophil infiltration. She was diagnosed with erlotinib-
induced AGEP. AGEP resolved by erlotinib discontinuation and systemic corticosteroid treat-
ment. The lung cancer progressed when erlotinib was discontinued, so afatinib, a 
second-generation EGFR-TKI, was administrated without any skin adverse effects. Afatinib 
successfully decreased the lung cancer, and maintained the disease stable for 1 year. Although 
acneiform rash was the most common skin adverse event caused by EGFR, AGEP rarely oc-
curred. The present case also demonstrated that it is possible to switch agents, from erlotinib 
to afatinib, even though they have the same pharmacological effects. Although AGEP is a rare 
drug-related skin disorder, physicians should be aware that erlotinib may induce AGEP.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Received: December 28, 2020
Accepted: December 28, 2020
Published online: March 29, 2021

Koichiro Takahashi
Division of Haematology, Respiratory Medicine and Oncology
Department of Internal Medicine, Faculty of Medicine, Saga University
5-1-1 Nabeshima, Saga 849-8501 (Japan) 
takahak @ cc.saga-u.ac.jp 

www.karger.com/cro

This article is licensed under the Creative Commons Attribution-NonCommercial 4.0 Interna tional License 
(CC BY-NC) (http://www.karger.com/Services/OpenAccessLicense). Usage and distribution for commercial 
purposes requires written permission.

DOI: 10.1159/000514146



600Case Rep Oncol 2021;14:599–603

Komiya et al.: Acute Generalized Exanthematous Pustulosis Caused by Erlotinib

www.karger.com/cro
© 2021 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000514146

Introduction

Acute generalized exanthematous pustulosis (AGEP) is a drug-related adverse reaction 
that results in skin eruptions; it is most frequently caused by antibiotics, including penicillins, 
macrolides, and quinolones [1, 2]. AGEP is similar to drug-induced hypersensitivity syndrome 
or Stevens-Johnson syndrome [3]. It is characterized by the rapid development of non-
follicular and sterile pustules, and the time period from drug exposure to onset is typically 
within 48 h [4].

Epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) are the first-
line treatment for patients with lung cancer who have an activating EGFR mutation [5]. 
Although acne-like eruptions are a common skin side effect of EGFR-TKIs, there are few 
reports of EGFR-TKI-induced AGEP [6, 7]. We report herein a rare case of AGEP caused by 
erlotinib in a patient with lung cancer.

Case Presentation

A 69-year-old Japanese woman visited our hospital with a right upper lung mass shadow 
on chest radiography (Fig. 1a) and computed tomography (CT; Fig. 1c). She was diagnosed as 
having primary lung cancer (adenocarcinoma, cT3N1M1b, stage IVB). An activating EGFR 
mutation, L858R, was detected in her lung cancer, and she was administrated with 150 mg 
erlotinib as the first-line treatment. After 7 weeks of treatment with erlotinib, she developed 
erythema and small pustules on her abdomen and both thighs, and had fever and general 
fatigue. She had not taken any drugs other than erlotinib.

On admission, her body temperature was 38.6°C. Multiple pustules and purpura were 
found on the skin of her abdomen, lower back, hips, and thighs (Fig. 2a, b). Results of other 
physical examinations, including assessments of consciousness, chest auscultation, and joints, 
were normal. Her laboratory findings on admission revealed the following: white blood cell 
count, 8.6 × 103/µL with 67.5% neutrophils and 2.5% eosinophils; hemoglobin, 16.0 g/dL; 
platelet count, 18.9 × 104/µL; total protein, 6.4 g/dL; albumin, 2.7 g/dL; aspartate amino-
transferase, 26 U/L; alanine aminotransferase, 106 U/L, lactate dehydrogenase, 201 U/L; and 
C-reactive protein, 21.49 mg/dL. The results of other biochemical tests and urine tests were 
within the normal ranges, including direct bilirubin, indirect bilirubin, the coagulation profile, 
and immunoglobulin E. Chest radiography showed a mass shadow in the right upper lung 
field, which decreased remarkably in size after erlotinib treatment (Fig. 1c). Chest CT also 
showed a reduction in the size of the lung mass in the right upper lobe (Fig. 1d). Histological 
examination of a skin biopsy specimen showed intraepidermal pustules with neutrophil and 
eosinophil infiltration (Fig. 2c, d). There were no findings suggestive of bacterial or fungal 
infection. According to these results, the patient was diagnosed as having AGEP due to erlo-
tinib. Erlotinib was discontinued, and the patient received systemic corticosteroid treatment 
with 1.0 mg/kg/day prednisolone because she had a high fever and systemic inflammation. 
Her AGEP skin lesions, fever, and elevated C-reactive protein level gradually improved with 
the prednisolone treatment, and the dose of prednisolone was subsequently tapered over 3 
weeks and discontinued.

A month after she discontinued erlotinib, chest radiography revealed enlargement of the 
lung mass shadow. Since the lung cancer had relapsed, she was administrated with afatinib, 
a second-generation EGFR-TKI, with her consent. The lung cancer was well-controlled by 
afatinib for 1 year.
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Discussion

We report a rare case of a lung cancer patient who developed erlotinib-induced AGEP; 
the case was subsequently successfully treated with afatinib. Only one other case of erlotinib-
induced AGEP has been reported to date [6].

AGEP is mostly found as an adverse reaction to several antibiotics, including aminopeni-
cillins, quinolones, hydroxychloroquine, ketoconazole, and fluconazole [3]. The period from 
drug administration to AGEP onset ranged from 24 h to more than 1 month. AGEP is charac-
terized by multiple non-follicular pustules on an erythematous base that are mainly distributed 
in the trunk and intertriginous regions. The reported pathophysiology of AGEP includes 
vesicles composed mainly of CD4 T cells and keratinocytes at the initial stage; the cells then 
release increased amounts of interleukin 8, leading to the chemotaxis of neutrophils into the 
vesicles, which causes the formation of sterile pustules [8, 9]. A previous study showed that 
10 of 58 (17%) patients with AGEP had organ involvement, including 7 patients with abnormal 
hepatic function test results, 6 patients with renal insufficiency, and 2 patients who developed 

Fig. 1. Findings of chest radiography 
and computed tomography (CT).  
a Chest radiography before treatment 
with erlotinib revealing a mass shad-
ow in the right upper lung field. b Chest 
CT before erlotinib treatment reveal-
ing a lung mass shadow in the right up-
per lobe. The mass shadow has lobu-
lated margins. c Chest radiography 7 
weeks after treatment with erlotinib.  
d Chest CT 7 weeks after treatment 
with erlotinib.

Fig. 2. Skin features and pathological 
findings at skin biopsy. a Macroscopic 
findings of the abdominal skin. Diffuse 
edematous erythema and scattered 
small pustules are observed. b Close-
up findings of the skin. c, d Microscop-
ic findings of a skin lesion showing in-
traepidermal pustules with inflamma-
tory cell infiltration. Hematoxylin and 
eosin stain, ×40 (c), ×100 (d).
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acute respiratory distress [10]. Fever (>38.0°C) and leukocytosis with an elevated neutrophil 
count (>7.5 × 103/mL) were frequently observed in AGEP patients [4]. The present case also 
had subacute fever onset, liver dysfunction, and systemic inflammation without renal 
dysfunction or respiratory failure.

The most significant treatment for AGEP is the removal of the causative drug. In prolonged 
cases, topical corticosteroids are appropriate for the treatment of pruritus and inflammation, 
and topical corticosteroids are correlated with a decreased duration of hospitalization [11]. 
In cases with systemic symptoms, systemic corticosteroids have been reported to be effective 
[12]. The present case was treated with a systemic corticosteroid, and after her skin lesions 
improved, the corticosteroid was tapered over 3 weeks and discontinued.

In the present case, the lung cancer progressed for 1 month after the discontinuation of 
erlotinib. Thereafter, she was treated with afatinib as the second-line treatment. The reasons 
were that the initial treatment with erlotinib was highly effective, and the patient did not 
consent to cytotoxic chemotherapy. Afatinib successfully decreased both the primary and 
metastatic lesions, and maintained the disease stable for 1 year. The present case demon-
strated that it is possible to switch agents, from erlotinib to afatinib, even though they have 
the same pharmacological effects.

Erlotinib has been reported to cause a high incidence of the following adverse skin effects: 
acneiform rash (63%), dry skin (7.7%), pruritus (3.8%), and paronychia (6.0%) [13]. Erlo-
tinib-related acneiform rash typically manifests as red papules and/or pustules on the face, 
chest, abdomen, or thighs [14]. Although the frequency of liver dysfunction due to erlotinib 
is low, gefitinib, a first-generation EGFR-TKI, often causes the elevation of transaminase 
levels [15]. Therefore, physicians should pay attention for AGEP when administering erlo-
tinib in cases complicated by liver dysfunction or a systemic inflammatory reaction with 
multiple non-follicular pustules.

Conclusion

In conclusion, although AGEP is a rare drug-related skin disorder, physicians should be 
aware that it can occur in patients with lung cancer treated with erlotinib.
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