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ARTICLE INFO ABSTRACT

Handling Editor: DR AC Amit Chopra A 60-year-old woman was diagnosed with cT4N3Ml1c stage IVB lung adenocarcinoma with epi-

. - dermal growth factor receptor mutation of exonl9 deletion. After one month of treatment with
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Based on the clinical course and the exclusion of other etiologies, osimertinib-induced pneumoni-
tis was diagnosed. The shadows resolved after osimertinib was discontinued. However, brain
metastasis and leptomeningeal metastasis developed 20 months later; therefore, osimertinib was

Osimertinib-induced pneumonitis
Re-administration

Desensitization

EGFR-TKI re-administered without concomitant corticosteroids. The pulmonary lesion and leptomeningeal
metastasis were successfully treated without recurrence of drug-induced pneumonitis for eight
months.

1. Introduction

Osimertinib is a highly effective drug for treating epidermal growth factor receptor (EGFR) mutant lung adenocarcinoma. How-
ever, several studies have indicated that osimertinib causes drug-induced pneumonitis more frequently than first or second-
generation EGFR-tyrosine kinase inhibitor (TKI)s, especially in the Japanese subset [1-6]. In addition, another report showed that
drug-induced pneumonitis induced by osimertinib had a lower mortality rate than first-generation EGFR-TKI [7]. Although there
have been some case reports of osimertinib re-administration in combination with corticosteroids after drug-induced pneumonitis,
there have been few reports of successful re-administration of osimertinib without concomitant corticosteroids [8,9]. Furthermore,
there is a lack of knowledge regarding the detailed discussion of cases in which osimertinib was re-administered without concomitant
corticosteroids.

We herein describe and discuss a case of successful osimertinib rechallenge without concomitant corticosteroids after osimertinib-
induced pneumonitis.

2. Case presentation

A 60-year-old woman was referred to our hospital due to bilateral multiple nodular shadows at her annual physical examination.
She had no previous medical history. She had no history of smoking or dust inhalation either. Computed tomography (CT) showed a
mass shadow in the right posterior inferior segment of the lung, bilateral multiple nodular shadows and mediastinal lymphadenopa-
thy. A transbronchial biopsy of the lung tumor and endobronchial ultrasound-transbronchial needle aspiration of mediastinal lymph
nodes confirmed adenocarcinoma with EGFR mutation of exon19 deletion. Positron emission tomography-CT showed mediastinal
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lymph node metastases and multiple bone metastases. Brain magnetic resonance imaging revealed enhanced multiple nodules in the
brain. She was therefore diagnosed with cT4N3M1c stage IVB lung adenocarcinoma. Treatment with osimertinib was started after
gamma knife radiosurgery, but one month later, she became aware of a dry cough. Her oxygen saturation, measured by pulse oxime-
try, was 96 % on room air and her body temperature was 35.9 °C. Physical examination revealed no fine crackles on chest ausculta-
tion. Chest X-ray showed a diminished mass shadow in the right pulmonary hilum and bilateral ground glass opacities in the lower
lung field. CT confirmed shrinkage of the primary and metastatic site of the lung cancer and also revealed diffuse ground-glass opaci-
ties with interlobular septal thickening in the lower lobes dominant (Fig. 1A-F). Blood tests showed elevated serum levels of Krebs
von den Lungen-6 (1130 U/L) and surfactant protein D (176 ng/mL). The serum levels of N-terminal prohormone of brain natriuretic
peptide (302 pg/mL), p-D-glucan (5.0 pg/ml) and CMV-C7HRP (negative) did not elevate. Bronchoalveolar lavage (BAL) fluid analy-
sis revealed a cell count of 0.61 x 10°/ml, with cell differential of 51 % macrophages, 10.4 % lymphocytes, 34.2 % neutrophils,
3.4 % eosinophils and a CD4/CD8 ratio of 0.97. No microorganisms (including Pneumocystis DNA PCR) were detected on the BAL
fluid culture. Transbronchial lung biopsy specimens showed alveolitis, infiltration of lymphocyte and eosinophil, the proliferation of
type 2 alveolar epithelial cells and fibrin deposition (Fig. 2). Based on the clinical course and the exclusion of other etiologies, we di-
agnosed the patient with grade 2 osimertinib-induced pneumonitis. Since respiratory failure was not evident, osimertinib was discon-
tinued without corticosteroids. The patient's symptoms and ground-glass opacities improved within one month.

After a combination chemotherapy of carboplatin, pemetrexed and pembrolizumab as second-line therapy and seven courses of
pemetrexed and pembrolizumab as maintenance therapy, the disease progressed. Seven courses of docetaxel plus ramucirumab were
administered as third-line therapy and erlotinib as fourth-line therapy, but drug fever appeared. After two courses of S-1 administered
as fifth-line therapy, brain metastases and leptomeningeal metastasis developed. Rapid desensitization with erlotinib was conducted

Fig. 1. A chest radiograph showing a mass shadow in the right pulmonary hilum and multiple nodular shadows predominantly in both lower lung fields on initial
examination (A) These shadows became smaller one month of treatment with osimertinib and ground-glass opacities appeared in the bilateral lower lung fields (B).
Computed tomography of the chest confirms shrinkage of the primary and metastatic sites of cancer. It also reveals the presence of diffuse ground-glass opacities
with interlobular septal thickening in the lower lobes dominant one month after the administration of osimertinib (C-F).
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Fig. 2. A transbronchial lung biopsy specimen shows alveolitis, infiltration of lymphocyte and eosinophil (yellow dot circle), the proliferation of type 2 alveolar
epithelial cells (yellow arrow) and fibrin deposition (blue circle) (Hematoxylin and Eosin staining, x 200).

and 150 mg of erlotinib was administered again. One month later, pulmonary metastases increased. Twenty months after the first os-
imertinib therapy, osimertinib was re-administered as seventh-line therapy without concomitant corticosteroids with sufficient pa-
tient informed consent since there were few other effective treatment options considering the penetration to the brain. The pul-
monary metastases were improved (Fig. 3A-D). Brain and leptomeningeal metastases did not worsen and remained no symptom for
eight months.

3. Discussion

Several studies have indicated that osimertinib causes drug-induced pneumonitis more frequently than first or second-generation
EGFR-TKIs, especially in the Japanese subset: the incidence of drug-induced pneumonitis was 3.5-4.3 % for first-generation gefitinib
and erlotinib and 4.4 % for second-generation afatinib compared to 4.8-18.0 % for third-generation osimertinib [1-6]. On the other
hand, Noonan et al. reported transient asymptomatic abnormal pulmonary opacities (TAPO) had occurred during osimertinib treat-
ment [10]. Since the clinical course of TAPO differs from that of drug-induced pneumonitis, it has been reported that withdrawal of
osimertinib is unnecessary [11]. In the present case, we diagnosed the patient with grade 2 drug-induced pneumonitis, not TAPO, be-
cause of the presence of symptoms and the findings of alveolitis in the histopathology.

Drug-induced pneumonitis with first-generation EGFR-TKIs is characterized by a diffuse alveolar damage pattern [12], and a high
mortality rate (31.6-35.7 %) has been reported [2,13]. Therefore, patients with a history of interstitial lung disease (ILD) have been
excluded from clinical trials to evaluate the efficacy and safety of EGFR-TKIs. Re-administration of EGFR-TKI after drug-induced

=

Fig. 3. Computed tomography of the chest confirms shrinkage of the primary and metastatic site of the lung cancer and revealed no evidence of diffuse ground-glass
opacities after the rechallenge of osimertinib (A-D).
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pneumonitis is also usually not conducted. On the other hand, the reported mortality rate of osimertinib-induced pneumonitis is
11.8 %, which is lower than that of first- or second-generation TKIs [7]. Under those backgrounds, there are some reports of patients
who receive osimertinib in combination with corticosteroids after osimertinib-induced pneumonitis [8,9,14-16]. On the other hand,
two case reports of osimertinib re-administered without corticosteroids resulted in a relapse of ILD [17,18].

Unlike previous reports, drug-induced pneumonitis did not recur despite the absence of a concomitant corticosteroid in this case.
The first possible reason may be that a long time had passed between the onset of drug-induced pneumonitis and the re-
administration of the drug. A second possible reason is that the rapid desensitization of erlotinib, also an EFGR-TKI, due to erlotinib-
induced drug fever may have had a protective effect against relapse of drug-induced pneumonitis. Rapid desensitization with EGFR-
TKI has been reported as useful for EGFR-TKI-induced severe rashes [19]. Moreover, a case of successful desensitization after drug-
induced pneumonitis with isoniazid, an antituberculosis drug, was reported [20].

4. Conclusion

We experienced a successful osimertinib rechallenge without concomitant corticosteroids after the rapid desensitization of EGFR-
TKI. Patients who did not require corticosteroids for the treatment of previous osimertinib-induced pneumonitis and for whom a long
time has passed since the onset of osimertinib-induced pneumonitis may be possible to be re-administered osimertinib without con-
comitant corticosteroids.
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