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Purpose: Osimertinib, a third-generation epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor, is the standard treatment
for patients with non-small cell lung cancer harboring EGFR mutations. Although the frequency of osimertinib-induced interstitial
lung disease (osi-ILD) is high, the optimal cancer treatment after osi-ILD has not been established. This time, we focused on the safety
and efficacy of gefitinib following osi-ILD.

Case Presentation: We experienced six cases (five women and one man; median age: 74 years) in which gefitinib was administered
after osi-ILD. All six cases had grade 2 or higher osi-ILD and required steroid treatment. The computed tomography imaging pattern
of osi-ILD revealed organizing pneumonia in three cases, diffuse alveolar damage in two cases, and hypersensitivity pneumonia in one
case. Eastern Cooperative Oncology Group performance status was 1 in four cases, 2 in one case, and 3 in one case. EGFR mutation
status was exon 19 deletion in two cases and exon 21 L858R in four cases. Only one patient experienced recurrence of ILD after
receiving gefitinib. The best response to gefitinib was partial response in two cases and stable disease in three cases; one case was not
evaluable. The median progression-free survival after treatment with gefitinib was 190 days (95% confidence interval: 33-328).
Conclusion: The treatment with gefitinib after the development of osi-ILD was safe and effective. Gefitinib may be a promising
option for patients who recovered from severe osi-ILD.
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Introduction
Osimertinib, a third-generation epidermal growth factor receptor tyrosine kinase inhibitor (EGFR-TKI), is recommended
as a first-line treatment for patients with advanced non-small cell lung cancer harboring EGFR mutations.' Drug-induced
interstitial lung disease (ILD) is a common adverse event of osimertinib. The reported probability of developing
osimertinib-induced interstitial lung disease (osi-ILD) is 3.6%.' In the Japanese population, this probability ranges
12.3-18.3%.> In a real-world setting in Japan, the reported rate of osi-ILD was 6.8-17.7%.*°

Several successful cases of treatment with osimertinib or other EGFR-TKIs after osi-ILD have been reported.®'?
A retrospective study evaluated the efficacy and safety of continued administration or re-administration of osimertinib
after osi-ILD; however, most of these cases had grade 1 osi-ILD.'* Thus far, few large-scale studies investigated the re-
administration of EGFR-TKIs other than osimertinib after osi-ILD. Moreover, the optimal cancer treatment for patients
who recovered from severe osi-ILD remains unclear. At our hospital, osimertinib was administered to 95 patients
between June 1, 2016 and September 30, 2023. Thirteen patients developed osi-ILD, and six of those received gefitinib
after osi-ILD; this report focuses on those six patients. In this article, we discuss the safety and efficacy of gefitinib based
on the course of six cases. The date of data cut-off was March 31, 2024.
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Case Presentation
The patient inclusion flowchart is illustrated in Figure 1.

Case |

A 62-year-old Japanese woman with no history of smoking was diagnosed with stage IVB (cT4N3MIlc) lung adeno-
carcinoma harboring the EGFR exon 19 deletion. Administration of osimertinib 80 mg daily was initiated as first-line
treatment. However, osi-ILD occurred after 69 days, and treatment with osimertinib was discontinued. After adminis-
tration of methylprednisolone 1000 mg for 3 days, post-therapy with prednisolone 40 mg was initiated. The patient had
grade 3 osi-ILD, the maximal oxygen dose was 3 L with cannula, and computed tomography (CT) imaging showed an
organizing pneumonia (OP) pattern (Figure 2). While discontinuing osimertinib, pleural effusion and lung metastasis
increased. Therefore, after tapering the dose of prednisolone to 5 mg daily, administration of gefitinib 250 mg daily was
initiated as second-line therapy. Following the initiation of treatment with gefitinib, the patient did not experience any
recurrence of ILD. However, her general condition worsened due to progression of the lung cancer and infection with
coronavirus disease-2019. On day 33 of treatment with gefitinib, she was unable to receive the medication and expired.

Case 2

An 82-year-old Japanese woman with no history of smoking was diagnosed with stage IVB (cT4N2Mlc) lung
adenocarcinoma harboring the EGFR exon 19 deletion. Administration of osimertinib 80 mg daily was initiated as first-
line treatment. However, osi-ILD occurred after 7 days, and osimertinib was discontinued. Following the administration

Patients who received osimertinib
from June 1, 2016 to September 30, 2023

(N=95)
Osimertinib-induced Patients receiving treatment other than gefitinib after
interstitial lung disease (osi-ILD) osi-ILD
(N=13)

Osimertinib continuation/re-administration: N=2
Erlotinib: N=1
—) | C\totoxic chemotherapy: N=1

Best supportive care: N=2

Patients receiving gefitinib after osi-ILD* Follow-up without recurrence: N=1

(N=6)

Figure | Patient inclusion flowchart.
Notes: * One case in which osimertinib was re-administered prior to gefitinib administration.

Figure 2 Computed tomography imaging of osimertinib-induced interstitial lung disease in case | showing an organizing pneumonia pattern.
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of methylprednisolone 1000 mg for 3 days, post-therapy with prednisolone 50 mg daily was initiated. She had grade 3
osi-ILD, maximal oxygen dose was 4 L with cannula, and CT imaging showed a diffuse alveolar damage (DAD) pattern
(Figure 3). The dose of prednisolone was tapered to 15 mg daily, and administration of gefitinib 250 mg daily was
initiated as second-line therapy due to worsening of cancerous lymphangiopathy, while treatment with osimertinib was
discontinued. At the time of this report, treatment with gefitinib is continued with no recurrence of ILD. Moreover, the
dose of prednisolone was tapered to 5 mg daily, and treatment with this agent is ongoing.

Case 3

A 77-year-old Japanese man with a history of smoking 10 to 15 cigarettes per day until 40 years of age was diagnosed
with stage IVA (cT1bN2M1la) lung adenocarcinoma harboring the EGFR exon 21 L858R mutation. Administration of
osimertinib 80 mg daily was initiated as first-line treatment. However, osi-ILD occurred after 91 days, and treatment with
osimertinib was discontinued. Administration of prednisolone 30 mg daily was initiated. After tapering the dose and
finishing treatment with prednisolone, administration of osimertinib 40 mg daily was re-initiated. Seven days later, osi-
ILD recurred and treatment with osimertinib was discontinued again. He had grade 2 osi-ILD, and CT imaging showed
an OP pattern (Figure 4). Administration of prednisolone 15 mg daily was initiated. While tapering the dose of
prednisolone, pleural effusion increased, and chemotherapy other than EGFR-TKI was selected as second- and third-
line treatments. Subsequently, new bone metastases appeared, and gefitinib 250 mg daily was initiated as fourth-line
treatment. However, gefitinib-induced interstitial lung disease (gefi-ILD) occurred after 18 days, and the administration
of gefitinib was discontinued. The patient had grade 3 gefi-ILD, the maximal oxygen dose was 3 L with cannula, and CT
imaging showed a hypersensitivity pneumonia (HP) pattern (Figure 5). Following the administration of methylpredni-
solone 1,000 mg for 3 days, post-therapy with prednisolone 50 mg daily was initiated. The dose of prednisolone was
tapered and administration was finished. Nonetheless, new lung metastases appeared. Fifth-line chemotherapy using
agents other than EGFR-TKIs was performed; however, his general condition worsened and best supportive care (BSC)

was provided.

' N

L
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Figure 4 Computed tomography imaging of osimertinib-induced interstitial lung disease in case 3 showing an organizing pneumonia pattern.
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Figure 5 Computed tomography imaging of gefitinib-induced interstitial lung disease in case 3 showing a hypersensitivity pneumonia pattern.

Case 4

A 70-year-old Japanese woman with no history of smoking was diagnosed with stage IIIC (cT3N2MO0) lung adenocarci-
noma harboring the EGFR exon 21 L858R mutation. Chemoradiotherapy was performed as first-line treatment, and
durvalumab was administered as maintenance treatment. After 26 cycles of treatment with durvalumab, new lung
metastases appeared. Therefore, osimertinib 80 mg daily was initiated as second-line treatment. However, osi-ILD
occurred after 62 days, and treatment with osimertinib was discontinued. After administration of methylprednisolone
1000 for 3 days, post-therapy with prednisolone 60 mg daily was initiated. The patient had grade 3 osi-ILD. The maximal
oxygen dose was 6 L with mask; and CT imaging showed a DAD pattern (Figure 6). The dose of prednisolone was
tapered, and administration was finished. However, left hilar lymph node and lung metastases were increased. Therefore,
administration of gefitinib 250 mg daily was initiated as third-line therapy. The patient was treated with gefitinib for 328
days without recurrence of ILD. Left hilar lymph node and lung metastases were increased, and treatment with gefitinib
was discontinued. Thereafter, chemotherapy with agents other than EGFR-TKIs was selected as fourth- to sixth-line
treatments. However, new liver and bone metastases appeared. Subsequently, her general condition worsened, and BSC
was provided. The patient transitioned to home care.

Case 5

A 57-year-old Japanese woman with no history of smoking was diagnosed with stage IIIB (cT1cN3MO0) lung adeno-
carcinoma harboring the EGFR exon 21 L858R mutation. Chemoradiotherapy was performed as first-line treatment, and
durvalumab was administered as maintenance treatment. After five cycles of treatment with durvalumab, the tumor and
mediastinal lymph nodes were enlarged, and right pleural effusion appeared. Therefore, administration of osimertinib
80 mg daily was initiated as second-line treatment. However, osi-ILD occurred 15 days later, and treatment with
osimertinib was discontinued. Methylprednisolone 500 mg was administered for 3 days, followed by administration of
methylprednisolone 250 mg for another 3 days; subsequently, prednisolone 40 mg daily was initiated as post-therapy. The
patient had grade 2 osi-ILD, and CT imaging showed an OP pattern (Figure 7). While discontinuing osimertinib, pleural
effusion increased. Therefore, the dose of prednisolone was tapered to 30 mg daily, and administration of gefitinib
250 mg daily was initiated as third-line therapy. After tapering the dose of prednisolone to 2.5 mg daily, she continued

Figure 6 Computed tomography imaging of osimertinib-induced interstitial lung disease in case 4 showing a diffuse alveolar damage pattern.
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Figure 7 Computed tomography imaging of osimertinib-induced interstitial lung disease in case 5 showing an organizing pneumonia pattern.

receiving treatment with gefitinib for 164 days. After initiating treatment with gefitinib, the patient did not experience any
recurrence of ILD. The administration of gefitinib was discontinued due to tumor growth and an increase in right pleural
effusion. The patient selected BSC and transitioned to home care.

Case 6

A 78-year-old Japanese woman with no history of smoking was diagnosed with stage IVB (cT1cNOMlc) lung
adenocarcinoma harboring the EGFR exon 21 L858R mutation. Administration of osimertinib 80 mg daily was initiated
as first-line treatment. However, osi-ILD occurred after 51 days, and treatment with osimertinib was discontinued.
Following the administration of methylprednisolone 1000 for 3 days, post-therapy with prednisolone 45 mg daily was
initiated. She had grade 3 osi-ILD, the maximal oxygen dose was 2 L with cannula, and CT imaging showed a HP pattern
(Figure 8). The dose of prednisolone was tapered, and the administration was finished. Upon completion of prednisolone
therapy, the lung cancer had not progressed; nevertheless, she strongly desired to continue treatment. Therefore,
administration of gefitinib 250 mg daily was initiated as second-line therapy. At the time of this report, treatment with
gefitinib is continued with no recurrence of ILD.

Discussion
To the best of our knowledge, this is the first case series reporting the administration of gefitinib after osi-ILD. The
characteristics of six cases are summarized in Table 1 and Figure 9. The median age was 74 years. All patients had grade
2 or higher osi-ILD (grade 2 in two patients; grade 3 in four patients). The CT imaging patterns of osi-ILD were based on
a previous report;'> moreover, they were determined by discussion among six respiratory physicians until a consensus
was reached. The CT imaging patterns of osi-ILD'> were OP, DAD, and HP in three, two, and one case, respectively.
Only one patient developed gefi-ILD. The objective response rate, disease control rate, and median progression-free
survival (PFS) following the administration of gefitinib were 33%, 83%, and 190 days (95% confidence interval: 33—
328), respectively.

This case series demonstrates that treatment with gefitinib after the development of osi-ILD was tolerable.
A retrospective study examined 33 cases of EGFR-mutated advanced non-small cell lung cancer in which osimertinib

Figure 8 Computed tomography imaging of osimertinib-induced interstitial lung disease in case 6 showing a hypersensitivity pneumonia pattern.
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Table | Characteristics of Six Targeted Cases in Which Gefitinib VWas Administered After Osimertinib-Induced Interstitial Lung Disease

Case Age Sex EGFR status Osimertinib Onset of Osi- CT From the end of Duration of Occurrence PFS after Effect of Effect
number | (years) dose (mg) osi-ILD ILD pattern'® osimertinib to the gefitinib of gefi-ILD gefitinib osimertinib of
(months) | grade | of osi-ILD start of gefitinib administration administration gefitinib
(months) (months) (months)
| 62 Female | Exon 19 deletion 80 23 3 OP 1.8 1.1 No 1.1 SD NE
2 82 Female | Exon 19 deletion 80 0.2 3 DAD 1.4 7.2% No 7.2% SD SD
3 77 Male Exon 21 L858R 80—40 33 2 oP 20 0.6 Yes 33 PR SD
4 70 Female Exon 21 L858R 80 2 3 DAD 8.8 10.9 No 10.9 SD PR
5 57 Female Exon 21 L858R 80 0.5 2 oP 1.1 55 No 55 SD SD
6 78 Female Exon 21 L858R 80 1.7 3 HP 37 9% No 9% PR PR

Notes: * Treatment with gefitinib is continued with no recurrence of ILD, as of March 31, 2024, which was the cutoff date for this study.
Abbreviations: CT, computed tomography; DAD, diffuse alveolar damage; EGFR, epidermal growth factor receptor; gefi-ILD, gefitinib-induced interstitial lung disease; HP, hypersensitivity pneumonia; ILD, interstitial lung disease; NE,

not evaluable; OP, organizing pneumonia; osi-ILD, osimertinib-induced interstitial lung disease; PFS, progression-free survival; PR, partial response; SD, stable disease.
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Figure 9 Treatment progress for each case.

was administered as first-line treatment, and therapy with this agent was continued or re-administered after developing
osi-ILD. The results showed that ILD relapsed in five of 33 patients (15.1%)."* In our study, ILD relapse after treatment
with gefitinib occurred in one of six patients (16.7%). The ILD relapse rate after administration of gefitinib was similar to
that observed after rechallenge with osimertinib. However, in the retrospective study, 26 of 33 cases had grade 1 osi-ILD,
whereas all six cases in the present study had grade 2 or higher disease (Table 2). We suggest that, in cases with grade 2
or higher osi-ILD, administration of gefitinib might be safer than rechallenge with osimertinib.

To examine the efficacy of gefitinib after osi-ILD, we referred to previous case reports® '

in which patients received
osimertinib or afatinib after osi-ILD. We selected only cases limited to grade 2 or higher osi-ILD to match the severity of
ILD in this case series. Table 3 summarizes the data of a total of 15 cases: seven cases treated with osimertinib; two cases
treated with afatinib; and six cases analyzed in this series. Case 1 had a short PFS of 33 days because it became difficult
to receive gefitinib early due to deterioration of the general condition of the patient. In addition, case 3 developed gefi-
ILD and had to discontinue treatment with gefitinib after 18 days; the PFS of this case was 100 days. Cases 2 and 6 are
currently receiving gefitinib, which is expected to further prolong the PFS. Cases 2 and 4—6 had similar PFS compared

with cases 7—15, which were cases of successful treatment. Notably, the rates of objective response (33%) and disease

Table 2 Comparison of the Number of Cases Based on the Severity of
Osimertinib-Induced Interstitial Lung Disease Between a Previous Report and
the Present Study

Severity of osi-ILD

Grade | | Grade 2 | Grade 3

Osimertinib rechallenge after osi-ILD'* 26 6 |
Gefitinib after osi-ILD (present study) 0 2 4

Notes: Data are presented as numbers.
Abbreviation: osi-ILD, osimertinib-induced interstitial lung disease.
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Table 3 Literature Review of Epidermal Growth Factor Receptor Tyrosine Kinase Inhibitors Administered After Osimertinib-Induced
Interstitial Lung Disease

Case Age Sex Osi-ILD EGFR-TKI used after Effect of PFS of EGFR-TKI Steroid use during Reference
number (years) grade osi-ILD / dose EGFR-TKI used used after rechallenge
after osi-ILD osi-ILD (months)

| 62 Female 3 Gefitinib / 250 mg NE 1.1 Yes Present study
2 82 Female 3 Gefitinib / 250 mg SD 7.2% Yes Present study
3 77 Male 2 Gefitinib / 250 mg SD 33 No Present study
4 70 Female 3 Gefitinib / 250 mg PR 10.9 No Present study
5 57 Female 2 Gefitinib / 250 mg SD 5.5 Yes Present study
6 78 Female 3 Gefitinib / 250 mg PR 9.0%* No Present study
7 62 Male 2 Osimertinib / 40 mg PR Sk Yes Kiriu et al®
8 75 Female 2 Osimertinib / 40 mg PR [l Yes Miyauchi et al”
9 60 Male 3 Osimertinib / not shown PR [l Yes Nagasaka et al®
10 75 Female 2 Osimertinib / 80 mg sD 7 Yes Itano et al’
11 58 Female 3 Osimertinib / 40 mg Not shown 107 Yes Bickert et al'®
12 65 Female 3 Osimertinib / 40 mg Not shown Gk Yes Bickert et al'®
13 69 Female 2 Osimertinib / 40 mg D 6% Yes Satoh et al''
14 84 Female 3 Afatinib / 20 mg PR 13 Yes Sato et al'?
15 78 Female 2 Afatinib / 30 mg PR 8 No Nishima et al'?

Notes: * Treatment with gefitinib is continued with no recurrence of ILD, as of March 31 2024, which was the cutoff date for the present study. ** Data were censored at
the time of manuscript submission.

Abbreviations: EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; NE: not evaluable; osi-ILD: osimertinib-induced interstitial lung disease; PFS,
progression-free survival; PR, partial response; SD, stable disease.

control (83%) were encouraging. Gefitinib after osi-ILD may be as effective as other EGFR-TKIs. According to the
results of previous Phase 3 trials, platinum combination chemotherapy after progression on EGFR-TKIs was associated
with an objective response rate of 31-42% and a median PFS of 4.4-5.6 months.'®'® The efficacy of gefitinib in this
study was non-inferior to that recorded in the earlier mentioned trials. A multicenter trial with larger cohorts of patients is
warranted to elucidate the efficacy of gefitinib after osi-ILD.

In cases 7—14 (Table 3),°'2 steroid therapy was used concomitantly during the administration of EGFR-TKI after osi-
ILD; there was no recurrence of ILD in any of these cases. In this study, gefitinib was administered along with a steroid
in three of six cases (cases 1, 2, and 5 in Table 3). These three patients did not experience recurrence of ILD. Steroid
therapy was not used at the time of treatment with gefitinib in case 3 (Table 3), the only patient who developed gefi-ILD.
Because ILD is caused by an allergic or immunological reaction, the anti-inflammatory effect of steroid therapy may
prevent the recurrence of ILD."” According to these findings, it is suggested that the concomitant use of steroid agents
during treatment with a EGFR-TKI after osi-ILD may enable safer long-term administration.

When selecting EGFR-TKIs for administration after osi-ILD, we assigned importance to adverse events other than
ILD that are directly linked to quality of life, such as diarrhea and skin rash. The probability of diarrhea as a result of
treatment with gefitinib, erlotinib, and afatinib was 41.8%,%° 79.6%,>' and 95.2%,>* respectively (grade 3 or higher
severity: 2.8%, 1.0%, and 14.4%, respectively). The probability of skin rash was 60.7%,%° 82.5%,%' and 89.1%,*
respectively (grade 3 or higher severity: 3.0%, 13.6%, and 16.2%, respectively). The selection of gefitinib for admin-

istration after osi-ILD was partly based on the relatively low incidence of diarrhea and skin rash.

Conclusion

The treatment with gefitinib after the development of osi-ILD was safe and effective. Gefitinib may be a promising
therapeutic option for patients with grade 2 or higher osi-ILD who are concerned regarding the re-administration of
osimertinib.
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