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Abstract 

Background:  Cancer chemotherapy indications for patients with poor performance status and advanced lung can-
cer are limited. Molecular targeted drugs, including epidermal growth factor receptor (EGFR)-tyrosine kinase inhibi-
tors, can be used in patients with poor performance status owing to their high efficacy and safety. The third-gener-
ation EGFR-tyrosine kinase inhibitor osimertinib has demonstrated effectiveness in the initial treatment of advanced 
EGFR mutation-positive non-small cell lung cancer in patients with good performance status; however, no evidence 
exists of the drug’s effectiveness in patients with poor performance status in a prospective study. We designed a study 
that aims to investigate the efficacy and safety of first-line osimertinib treatment in patients with advanced non-small 
cell lung cancer harboring sensitive EGFR mutations and with poor performance status.

Methods:  The OPEN/TORG2040 study is a multicenter, single-arm, phase II trial for patients with unresectable, 
advanced EGFR mutation-positive non-small cell lung cancer with a poor performance status (≥ 2). Eligible patients 
will receive osimertinib until disease progression or unacceptable toxicity. The primary endpoint is the objective 
response rate of the first-line osimertinib treatment. Considering a threshold value of 45%, expected value of 70% for 
objective response rate, one-sided significance level of 5%, statistical power of 80%, and ineligible patients, the sam-
ple size was set to 30. The secondary endpoints are disease control rate, performance status improvement rate, and 
safety and patient-reported outcomes using the European Organization for Research and Treatment of Cancer Quality 
of Life Questionnaire-Core Quality of Life Questionnaire and Lung Cancer 13. Time to treatment failure, progression-
free survival, and overall survival will also be assessed.

Discussion:  Our study can determine the clinical benefits of osimertinib treatment in patients with poor perfor-
mance status, since the clinical outcomes of patients with EGFR mutation-positive non-small cell lung cancer with 
poor performance status treated with this drug as a first-line treatment have not been sufficiently evaluated.
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Trial registration:  Japan Registry of Clinical Trials: jRCTs​04120​0100 (registration date: February 12, 2021).

Keywords:  Osimertinib, Epidermal growth factor receptor, Non-small cell lung cancer, Poor performance status, First-
line chemotherapy

Background
Epidermal growth factor receptor (EGFR) gene muta-
tions have been identified as predictors of the effect 
of EGFR-tyrosine kinase inhibitors (TKIs) on EGFR 
mutation-positive non-small cell lung cancer (NSCLC) 
[1–3]. Among the EGFR gene mutations, exon 19 dele-
tions (DEL) and exon 21 L858R point mutations, which 
account for approximately 90% of the total mutations, 
and uncommon mutations, such as exon 18 G719X and 
exon 21 L861Q, are known to be EGFR-TKI-sensitizing 
mutations [4, 5]. In addition, a T790M mutation has been 
identified in approximately half of the patients as a resist-
ance factor to first- and second-generation EGFR-TKIs, 
such as gefitinib, erlotinib, afatinib and dacomitinib.

Osimertinib is a third-generation, irreversible EGFR-
TKI that selectively inhibits both EGFR-TKI-sensitizing 
and EGFR-T790M-resistant mutations [6, 7]. In a dou-
ble-blind, phase III trial (FLAURA), osimertinib showed 
efficacy superior to that of first-generation gefitinib or 
erlotinib in the first-line treatment of EGFR mutation 
(DEL or L858R)-positive advanced NSCLC, with a simi-
lar safety profile and lower rates of serious adverse events 
[8, 9]. Osimertinib is currently being used as the first-line 
treatment for patients with advanced EGFR mutation-
positive NSCLC in clinical practice. However, in the 
FLAURA trial, patients with a performance status (PS) of 
0 to 1 were eligible, and the efficacy and safety of osimer-
tinib treatment in patients with EGFR mutation-positive 
NSCLC with a poor PS (2 or more) have not been fully 
verified.

Poor PS is a known adverse prognostic factor in 
advanced NSCLC [10, 11] and a risk factor for seri-
ous adverse events, including drug-induced intersti-
tial lung disease [12]. The median survival of patients 
with advanced NSCLC who are not eligible for cyto-
toxic chemotherapy due to poor PS was reported about 
3–4 months [13, 14]. A previous prospective study of 

first-line gefitinib treatment for patients with advanced 
EGFR mutation (DEL, L858R, G719X or L861Q)-positive 
NSCLC without indication for cytotoxic chemotherapy 
as a result of poor PS has supported the use of EGFR-
TKIs for these patients [15]. Several studies have indi-
cated that osimertinib could be beneficial in patients with 
poor PS and EGFR T790M mutation-positive NSCLC 
following the progression of first- and second-generation 
EGFR-TKI treatments [16–19]. However, the existing 
data are insufficient to determine the efficacy and safety 
of osimertinib in chemo-naïve patients with EGFR muta-
tion-positive NSCLC and poor PS.

First-line osimertinib treatment for patients with poor 
PS could be beneficial and clinically meaningful, con-
sidering the limited benefits of cytotoxic chemotherapy. 
Thus, this study aims to assess the efficacy and safety of 
first-line osimertinib treatment in patients with poor 
PS and advanced NSCLC harboring sensitizing EGFR 
mutations.

Design
Study design and treatment
This study, whose objective is to assess the efficacy and 
safety of first-line osimertinib treatment in patients with 
advanced NSCLC harboring sensitive EGFR mutations 
and with poor PS, was designed as a multicenter, single-
arm, phase II trial conducted by the Thoracic Oncology 
Research Group (TORG) in accordance with the Declara-
tion of Helsinki. The study schema is illustrated in Fig. 1. 
The protocol was approved by the National Hospital 
Organization Nagoya Medical Center Certified Review 
Board of Clinical Research (approval date: December 
21, 2020; approval number: C2020-010). This clinical 
trial was registered in the Japan Registry of Clinical Tri-
als (registration date: February 12, 2021; registry num-
ber: jRCTs041200100). Registration for this study begin 
in February 2021 and will end in August 2022. Eligible 

Fig. 1  OPEN/TORG2040 study design. NSCLC non-small cell lung cancer, ECOG Eastern Cooperative Oncology Group, PS performance status, EGFR 
epidermal growth factor receptor, DEL deletion, QTc corrected QT

https://jrct.niph.go.jp/
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patients with EGFR mutation-positive NSCLC and with 
a PS of 2 to 4 will receive osimertinib (80 mg orally, once 
daily) until disease progression or unacceptable toxicity. 
However, if the patients continue to show clinical ben-
efit with the treatment as judged by the investigator, they 
may continue to receive osimertinib beyond the progres-
sion defined by the Response Evaluation Criteria in Solid 
Tumors (RECIST) version 1.1.

Eligibility criteria
Each patient’s general condition will be assessed using the 
Eastern Cooperative Oncology Group PS, and patients 

with PS ≥ 2 will be eligible for this study. The key patient 
inclusion and exclusion criteria are listed in Table 1. After 
their eligibility is confirmed, the patients will be asked to 
provide informed consent. Patient registration began in 
February 2021 and should continue for 1.5 years.

Evaluation of treatment efficacy
Computed tomography scans of the chest and abdomen, 
a computed tomography or magnetic resonance imag-
ing scan of the brain, a bone scan or positron emission 
tomography scan, blood test, urine test, electrocardiogra-
phy, and echocardiography are required before initiation 

Table 1  Key eligibility criteria

NSCLC non-small cell lung cancer, EGFR epidermal growth factor receptor, ECOG Eastern Cooperative Oncology Group, PS performance status, RECIST Response 
Evaluation Criteria in Solid Tumors, QTc corrected QT

Inclusion criteria

1 Histologically or cytologically proven NSCLC

2 NSCLC with sensitizing EGFR mutations (exon 18 G719X, exon 19 deletions, exon 21 L858R, and exon 21 L861Q)

3 Unresectable NSCLC with stage III/IV cancer or postoperative recurrence

4 Age 20 years or older

5 ECOG PS 2–4 owing to NSCLC and life expectancy of more than 12 weeks

6 At least one measurable lesion according to RECIST version 1.1

7 No prior cytotoxic chemotherapy, immune-checkpoint inhibitor, or targeted agent, including EGFR-tyrosine kinase inhibitor

8 Adequate laboratory data within 14 days before registration

a) Neutrophil count ≥1500/mm3

b) Hemoglobin ≥9.0 g/dL

c) Platelet count ≥100,000/mm3

d) Aspartate aminotransferase ≤2.5 times the normal value upper limit

e) Alanine aminotransferase ≤2.5 times the normal value upper limit

f ) Total bilirubin ≤1.5 times the normal value upper limit

g) Creatinine ≤1.5 times the normal value upper limit or creatinine clearance < 50 mL/min (Cockcroft–Gault formula)

h) SpO2 ≥ 90% (with or without oxygen therapy)

9 Written informed consent

Exclusion criteria
1 EGFR exon 20 insertions

2 Synchronous or metachronous active double malignancies

3 History of interstitial lung disease, drug-induced pneumonitis, radiation pneumonitis requiring systemic steroid therapy, or active 
interstitial pneumonitis

4 Ingestion not possible or refractory nausea and vomiting

5 Presence of active infections requiring antibiotics

6 Severe psychological disorder

7 Active brain metastasis

8 Serious uncontrolled medical conditions

9 Systemic administration of steroids for 4 weeks or longer (prednisolone-equivalent doses within 20 mg/day are allowed)

10 ECOG PS reduction due to comorbidities

11 Major surgery or radiation therapy with more than 30% of bone marrow or widespread radiation within 4 weeks prior to enrollment

12 QT prolongation on resting electrocardiogram (QTc ≥ 470 ms)

13 History of hypersensitivity to osimertinib

14 Pregnant, currently breastfeeding, positive pregnancy test results, or unwilling to practice contraception during this study

15 Other conditions not suitable for this study
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of study treatment. Patients will undergo a tumor assess-
ment, Eastern Cooperative Oncology Group PS evalu-
ation, and patient-reported outcome assessments using 
the European Organization for Research and Treat-
ment of Cancer (EORTC) Quality of Life Questionnaire 
(QLQ)-Core Quality of Life Questionnaire (C30) and 
Lung Cancer 13 (LC13) at baseline, every 6 weeks (± 2) 
during the first 24 weeks, and every 8 weeks (± 2) there-
after. The tumor response will be evaluated in accordance 
with RECIST version 1.1. Adverse events will be recorded 
using the National Cancer Institute’s Common Terminol-
ogy Criteria for Adverse Events version 5.0.

Endpoints
The primary endpoint is the objective response rate 
(ORR) of first-line osimertinib treatment. ORR is defined 
as the proportion of patients whose best response is com-
plete response or partial response. However, response 
evaluation following the initiation of other anticancer 
treatments is not employed.

The secondary endpoints are disease control rate, pro-
portion of PS improvement, safety, and patient-reported 
outcomes. In addition, the time to treatment failure, 
progression-free survival, and overall survival will also 
be assessed. Disease control rate is the proportion of 
patients whose best response is complete response, 
partial response, or stable disease. Proportion of PS 
improvement is defined as the proportion of patients 
who have improved by one or more steps from baseline 
after the start of study treatment. The time to treatment 
failure is defined as the duration from registration to the 
first date of disease progression, death, or stop of the 
trial treatment. Progression without diagnostic imaging 
is also included in disease progression. Survivors who 
have not progressed and continue treatment on their 
last visit will be censored at the last date of observation. 
Progression-free survival is defined as duration from reg-
istration to the confirmation of disease progression or 
the date of death. A survivor without disease progression 
is censored at the date of evaluation based on RECIST. 
Overall survival is the duration from registration to all 
causes of death. A survivor is censored at the last date of 
observation.

Statistical analysis
A previous Japanese study for patients with EGFR muta-
tion-positive NSCLC without indication for cytotoxic 
chemotherapy as a result of poor PS, which included 26 
of 30 patients with PS 2 to 4, reported that first-line gefi-
tinib had an ORR of 66% (90% confidence interval [CI], 
51 to 80%) [15]. Retrospective studies of first-line or sec-
ond-line EGFR-TKI treatment for patients with EGFR 
mutation-positive NSCLC with PS 2 to 4 showed an 

ORR of 16.4 to 70.0% [13, 16, 17, 20]. Although there was 
insufficient evidence for first-line osimertinib in EGFR 
mutation-positive patients with poor PS, our prospective 
observational study reported an ORR of 56.3% (95% CI: 
47.1 to 78.0%) [21]. This study is to confirm similar effi-
cacy of gefitinib monotherapy and safety; therefore, the 
threshold of ORR was set to 45%. In the Japanese PS 0 to 
1 population of the FLAURA trial, the ORRs of osimer-
tinib and gefitinib were 75.4 and 76.4%, respectively [9]. 
Since the patients in this study should have PS 2 to 4, the 
expected ORR was set to 70%. With a threshold value of 
45% and expected value of 70% for ORR, one-sided sig-
nificance level of 5%, and statistical power of 80%, and 
by taking ineligible patients into account, the sample size 
was set to 30 patients.

The patients who meet the key eligible criteria and 
receive at least one trial treatment will comprise the full-
analysis set (FAS). Within the FAS, an analysis set that 
does not have a serious protocol violation is defined as 
the per-protocol set. FAS will be used for the primary 
efficacy analysis. All patients who receive at least one trial 
treatment will be analyzed for safety.

The exact 90% CI of ORR will be estimated using the 
Clopper–Pearson method. A binomial test with a one-
sided significance level of 0.05 will be performed based 
on the null hypothesis that the ORR is below the 45% 
threshold. The 95% CI for disease control rate and pro-
portion of PS improvement will be estimated. The per-
cent of change from baseline for EORTC QLQ-C30 and 
LC13 will be calculated. The worst grade of adverse event 
will be summarized. The survival curves for time to treat-
ment failure, progression-free survival, and overall sur-
vival will be estimated using the Kaplan–Meier method.

Discussion
This is the first prospective trial to assess the clinical 
benefits of osimertinib as a first-line treatment in EGFR 
mutation-positive NSCLC patients with a poor PS (≥ 
2). Patients with poor PS have been excluded from most 
clinical trials because of their poor prognosis and con-
cerns about management. There is little evidence for 
first-line osimertinib in EGFR mutation-positive patients 
with poor PS. Therefore, regarding the setting of the sta-
tistical analysis in this study, the threshold of ORR was 
estimated by referring to the lower limit of the CI for 
the ORR in the previous retrospective study for patients 
with EGFR T790M mutation-positive NSCLC and a poor 
P S[16] and our prospective observational study of first-
line osimertinib for patients with poor PS[21]. Molecular 
targeted therapies, such as EGFR-TKIs, can be expected 
to promote improvement from the lung cancer-induced 
deterioration of the physical condition of patients due 
to their high response rate. Whereas an accumulation of 
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real-world data is important, it is reasonable that a pro-
spective investigation of the efficacy and safety of the 
treatment, even in patients with poor PS, can be consid-
ered useful for clinical practice. The clinical influence of 
this study will be significant in identifying more effective 
treatments for bedridden patients with NSCLC to return 
to their daily lives. The results of the OPEN/TORG2040 
study will unveil the clinical benefits of first-line osimer-
tinib treatment in sensitizing patients with EGFR muta-
tion-positive NSCLC and poor PS.

Abbreviations
EGFR: Epidermal growth factor receptor; TKI: Tyrosine kinase inhibitor; NSCLC: 
Non-small cell lung cancer; PS: Performance status; RECIST: Response Evalua-
tion Criteria in Solid Tumors; EORTC​: European Organization for Research and 
Treatment of Cancer; QLQ: Quality of Life Questionnaire; C30: Core Quality of 
Life Questionnaire; LC13: Lung Cancer 13; ORR: Objective response rate; FAS: 
Full-analysis set.

Acknowledgements
The authors would like to thank the patients, their families, the TORG data 
center staff, and all the investigators who participated in the design of this 
study, as well as Editage (www.​edita​ge.​jp) for the English language review.

Authors’ contributions
TF, JS, SI, AK, TS, YK, HO, and KN were involved in the study conception and 
design. TF, AK, and KN will be involved in the analysis and interpretation of the 
data; TF and KN were involved in drafting the manuscript; and JS, SI, AK, TS, YK 
and HO were involved in revising the manuscript. All authors have read and 
approved the final manuscript.

Funding
This study is financially supported by AstraZeneca K.K., with no direct involve-
ment in the data management, source data verification, or statistical analysis.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
The National Hospital Organization Nagoya Medical Center Certified Review 
Board of Clinical Research approved this protocol on December 21, 2020 
(approval number: C2020-010). This clinical trial was registered in the Japan 
Registry of Clinical Trials (registered date: 12 February 2021, registry number: 
jRCTs041200100). Written informed consent was obtained from all the 
patients.

Consent for publication
Not applicable.

Competing interests
This study is conducted with financial support from AstraZeneca K.K.
TF received lecture fees from AstraZeneca K.K., Boehringer-Ingelheim Japan 
Inc., Chugai Pharmaceutical Co. Ltd., Eli Lilly Japan K.K., Novartis Pharma K.K., 
and Ono Pharmaceutical Co. Ltd., and honoraria from Nippon Kayaku Co. Ltd. 
and Pfizer Japan Inc. JS received lecture fees from AstraZeneca K.K., Chugai 
Pharmaceutical Co. Ltd., Daiichi Sankyo Co. Ltd., Bayer Yakuhin Co. Ltd., Kyowa 
Hakko Kirin Co. Ltd., MSD Co. Ltd., Nippon Kayaku Co. Ltd., Ono Pharmaceutical 
Co. Ltd., Pfizer Japan Inc., and Taiho Pharmaceutical Co. Ltd.; research funding 
from Chugai Pharmaceutical Co. Ltd., Ono Pharmaceutical Co. Ltd., Taiho 
Pharmaceutical Co. Ltd., and Yakult Honsha Co. Ltd.; and consulting or advisory 
fees from A2 Healthcare Corp. SI received lecture fees from AstraZeneca K.K., 
Boehringer-Ingelheim Japan Inc., Chugai Pharmaceutical Co. Ltd., Eli Lilly 

Japan K.K., MSD K.K., Ono Pharmaceutical Co. Ltd., and Taiho Pharmaceutical 
Co. Ltd., and research funding from Boehringer-Ingelheim Japan Inc., Chugai 
Pharmaceutical Co. Ltd., and Nippon Kayaku Co. Ltd. YK received lecture fees 
from AstraZeneca K.K., Boehringer-Ingelheim Japan Inc., Chugai Pharma-
ceutical Co. Ltd., Eli Lilly Japan K.K., MSD K.K., Ono Pharmaceutical Co. Ltd., 
and Taiho Pharmaceutical Co. Ltd., and research funding from MSD K.K. HO 
received lecture fees from Astellas Pharma Inc., Boehringer-Ingelheim Japan 
Inc., Bristol-Myers Squibb Co. Ltd., Chugai Pharmaceutical Co. Ltd., Kyorin Phar-
maceutical Co. Ltd., Novartis Pharma K.K., and MSD K.K., and research funding 
from AstraZeneca K.K., Bristol-Myers Squibb Co. Ltd., Chugai Pharmaceutical 
Co. Ltd., Eli Lilly Japan K.K., Merck BioPharma Co. Ltd., and Taiho Pharmaceutical 
Co. Ltd. KN received lecture fees from AstraZeneca K.K., Boehringer-Ingelheim 
Japan Inc., Bristol-Myers Squibb Co. Ltd., Chugai Pharmaceutical Co. Ltd., 
Daiichi Sankyo Co. Ltd., Eli Lilly Japan K.K., Kyowa Hakko Kirin Co. Ltd., Mochida 
Pharmaceutical Co. Ltd., MSD K.K., Novartis Pharma K.K., Ono Pharmaceutical 
Co. Ltd., Pfizer Japan Inc., Shionogi & Co. Ltd., and Taiho Pharmaceutical Co. 
Ltd. AK and TIS declare that they have no competing interests.

Author details
1 Department of Respiratory Medicine, Kitasato University School of Medicine, 
1‑15‑1 Kitasato, Minami‑ku, Sagamihara, Kanagawa 252‑0374, Japan. 2 Research 
and Development Center for New Medical Frontiers, Kitasato University School 
of Medicine, Kanagawa, Japan. 3 Clinical Research Center, National Hospital 
Organization Nagoya Medical Center, Aichi, Japan. 4 Department of Respiratory 
Medicine, National Hospital Organization Nagoya Medical Center, Aichi, Japan. 
5 Department of Respiratory Medicine and Medical Oncology, Yokohama 
Municipal Citizen’s Hospital, Kanagawa, Japan. 

Received: 28 December 2021   Accepted: 5 December 2022

References
	1.	 Lynch TJ, Bell DW, Sordella R, Gurubhagavatula S, Okimoto RA, Brannigan 

BW, et al. Activating mutations in the epidermal growth factor receptor 
underlying responsiveness of non-small-cell lung cancer to gefitinib. N 
Engl J Med. 2004;350:2129–39.

	2.	 Paez JG, Jänne PA, Lee JC, Tracy S, Greulich H, Gabriel S, et al. EGFR 
mutations in lung cancer: correlation with clinical response to gefitinib 
therapy. Science. 2004;304:1497–500.

	3.	 Mok TS, Wu Y-L, Thongprasert S, Yang C-H, Chu D-T, Saijo N, et al. Gefitinib 
or carboplatin-paclitaxel in pulmonary adenocarcinoma. N Engl J Med. 
2009;361:947–57.

	4.	 Kobayashi Y, Mitsudomi T. Not all epidermal growth factor receptor muta-
tions in lung cancer are created equal: perspectives for individualized 
treatment strategy. Cancer Sci. 2016;107:1179–86.

	5.	 Lee B, Lee T, Lee S-H, Choi YL, Han J. Clinicopathologic characteristics 
of EGFR, KRAS, and ALK alterations in 6,595 lung cancers. Oncotarget. 
2016;7:23874–84.

	6.	 Jänne PA, Yang JC-H, Kim D-W, Planchard D, Ohe Y, Ramalingam SS, et al. 
AZD9291 in EGFR inhibitor-resistant non-small-cell lung cancer. N Engl J 
Med. 2015;372:1689–99.

	7.	 Cross DAE, Ashton SE, Ghiorghiu S, Eberlein C, Nebhan CA, Spitzler 
PJ, et al. AZD9291, an irreversible EGFR TKI, overcomes T790M-
mediated resistance to EGFR inhibitors in lung cancer. Cancer Discov. 
2014;4:1046–61.

	8.	 Soria J-C, Ohe Y, Vansteenkiste J, Reungwetwattana T, Chewaskulyong 
B, Lee KH, et al. Osimertinib in untreated EGFR-mutated advanced non-
small-cell lung cancer. N Engl J Med. 2018;378:113–25.

	9.	 Ohe Y, Imamura F, Nogami N, Okamoto I, Kurata T, Kato T, et al. Osi-
mertinib versus standard-of-care EGFR-TKI as first-line treatment for 
EGFRm advanced NSCLC: FLAURA Japanese subset. Jpn J Clin Oncol. 
2019;49:29–36.

	10.	 Albain KS, Crowley JJ, LeBlanc M, Livingston RB. Survival determinants 
in extensive-stage non-small-cell lung cancer: the southwest oncology 
group experience. J Clin Oncol. 1991;9:1618–26.

	11.	 Paesmans M, Sculier JP, Libert P, Bureau G, Dabouis G, Thiriaux J, et al. 
Prognostic factors for survival in advanced non-small-cell lung cancer: 
univariate and multivariate analyses including recursive partitioning and 

http://www.editage.jp/


Page 6 of 6Fukui et al. BMC Cancer         (2022) 22:1314 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

amalgamation algorithms in 1,052 patients. The European lung Cancer 
working party. J Clin Oncol. 1995;13:1221–30.

	12.	 Kudoh S, Kato H, Nishiwaki Y, Fukuoka M, Nakata K, Ichinose Y, et al. Inter-
stitial lung disease in Japanese patients with lung cancer: a cohort and 
nested case-control study. Am J Respir Crit Care Med. 2008;177:1348–57.

	13.	 Lee SM, Khan I, Upadhyay S, Lewanski C, Falk S, Skailes G, et al. First-line 
erlotinib in patients with advanced non-small-cell lung cancer unsuitable 
for chemotherapy (TOPICAL): a double-blind, placebo-controlled, phase 
3 trial. Lancet Oncol. 2012;13:1161–70.

	14.	 Inoue A, Kobayashi K, Usui K, Maemondo M, Okinaga S, Mikami I, et al. 
First-line gefitinib for patients with advanced non-small-cell lung cancer 
harboring epidermal growth factor receptor mutations without indica-
tion for chemotherapy. J Clin Oncol. 2009;27:1394–400.

	15.	 Nakashima K, Kimura M, Akamatsu H, Daga H, Imai H, Taira T, et al. 
Osimertinib for patients with EGFR T790M mutation-positive non-
small-cell lung cancer and a poor performance status. Jpn J Clin Oncol. 
2019;49:671–5.

	16.	 Kato Y, Hosomi Y, Watanabe K, Yomota M, Kawai S, Okuma Y, et al. Impact 
of clinical features on the efficacy of osimertinib therapy in patients with 
T790M-positive non-small cell lung cancer and acquired resistance to 
epidermal growth factor receptor tyrosine kinase inhibitors. J Thorac Dis. 
2019;11:2350–60.

	17.	 Nakashima K, Ozawa Y, Daga H, Imai H, Tamiya M, Tokito T, et al. Osi-
mertinib for patients with poor performance status and EGFR T790M 
mutation-positive advanced non-small cell lung cancer: a phase II clinical 
trial. Investig New Drugs. 2020;38:1854–61.

	18.	 Tsubata Y, Watanabe K, Saito R, Nakamura A, Yoshioka H, Morita M, et al. 
Osimertinib in poor performance status patients with T790M-positive 
advanced non-small-cell lung cancer after progression of first- and 
second-generation EGFR-TKI treatments (NEJ032B). Int J Clin Oncol. 
2022;27:112–20.

	19.	 Satouchi M, Negoro S, Funada Y, Urata Y, Shimada T, Yoshimura S, et al. 
Predictive factors associated with prolonged survival in patients with 
advanced non-small-cell lung cancer (NSCLC) treated with gefitinib. Br J 
Cancer. 2007;96:1191–6.

	20.	 Okuma Y, Hosomi Y, Nagamata M, Yamada Y, Sekihara K, Kato K, et al. Clini-
cal outcomes after first-line EGFR inhibitor treatment for patients with 
NSCLC, EGFR mutation, and poor performance status. Anticancer Res. 
2013;33:5057–64.

	21.	 Igawa S, Fukui T, Kasajima M, Ono T, Ozawa T, Kakegawa M, et al. First-line 
osimertinib for poor performance status patients with EGFR mutation-
positive non-small cell lung cancer: A prospective observational 
study. Investig. 2021;40:430–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Rationale and protocol design of a phase II study of first-line osimertinib treatment for patients with poor performance status and EGFR mutation-positive non-small cell lung cancer (OPENTORG2040)
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Background
	Design
	Study design and treatment
	Eligibility criteria
	Evaluation of treatment efficacy
	Endpoints
	Statistical analysis

	Discussion
	Acknowledgements
	References


