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ABSTRACT

Background: The first-line combination of an epidermal growth factor receptor 

(EGFR) tyrosine kinase inhibitor (TKI) plus platinum-based doublet 

chemotherapy has not been sufficiently evaluated for patients with EGFR-mutant 

non-small cell lung cancer (NSCLC). This randomized phase II study was 

designed to select a combination regimen for phase III evaluation.

Patients and methods: Chemotherapy-naïve patients with advanced 

non-squamous EGFR-mutant NSCLC were randomly assigned to receive either 

a concurrent or a sequential alternating regimen with gefitinib (250 mg) and 

carboplatin/pemetrexed (area under the curve [AUC] = 6 and 500 mg/m2; 

3-weekly). The primary endpoint was progression-free survival (PFS). 

Secondary endpoints were overall survival (OS), response, and safety. 

Results: All 80 patients enrolled were eligible and evaluable for efficacy (41 and 

39 patients in the concurrent and sequential alternating regimen groups, 

respectively). Median PFS was 18.3 months for the concurrent regimen and 15.3 

months for the sequential alternating regimen (hazard ratio [HR] 0.71 [0.42-1.20], 

p = 0.20). Although OS data are immature (16 and 24 death events), median 

survival times were 41.9 and 30.7 months in the concurrent and sequential 

alternating regimen groups, respectively (HR 0.51 [0.26-0.99]; p = 0.042). 

Response rates were similar in both groups (87.8% and 84.6%). Hematological 

and non-hematological adverse events were common and reversible; interstitial 

lung disease was neither frequent nor fatal (two cases in each group; 5% of all 

patients).

Conclusion: This is the first randomized study to investigate the efficacy of 
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combinational EGFR-TKI and chemotherapy in the EGFR-mutated setting. Both 

regimens had promising efficacy with predictable toxicities, although concurrent 

regimens might provide better OS. The concurrent regimen was chosen to 

compare with gefitinib monotherapy in our ongoing phase III study.

Clinical Trials registration: University Hospital Medical Information Network 

(UMIN) Clinical Trial Registry (UMIN C000002789)

KEY WORDS

Non-small cell lung cancer, First-line, EGFR-TKI, Chemotherapy, Combination, 

EGFR mutation

KEY MESSAGE

EGFR-TKI therapy produces a dramatic clinical response in patients with 

NSCLC harboring EGFR mutation. However, clinical outcomes should be further 

improved in this cohort. Thus, we conducted a randomized phase II study to 

investigate the efficacy and safety of combinational EGFR-TKI and

chemotherapy, demonstrating that the combination might be a promising

strategy for advanced EGFR-mutant NSCLC.
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INTRODUCTION

A growing body of evidence, together with our North East Japan Study 

Group (NEJ) 002 study, demonstrated the superiority of first-line epidermal 

growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) over standard 

chemotherapy with regards to progression-free survival (PFS) and response for 

non-small cell lung cancer (NSCLC) with sensitive EGFR mutations [1-6].

Furthermore, a supplemental analysis of NEJ002 demonstrated that quality of 

life was also improved with EGFR-TKI therapy [7]. Thus, first-line EGFR-TKI 

therapy became a standard first-line treatment for EGFR-mutant NSCLC.

Most previous clinical trials failed to show a benefit for EGFR-TKI plus 

platinum-based doublet chemotherapy in unselected or clinically selected 

NSCLC patients [8-12]. However, in the TRIBUTE (Tarceva Responses in 

Conjunction with Paclitaxel and Carboplatin) study, median time to progression 

was improved in a subgroup analysis of EGFR-mutated NSCLC [13]. Likewise, 

continuous erlotinib in combination with carboplatin and paclitaxel conferred a 

better response and survival outcomes in an EGFR-mutant population [12].

Collectively, these results indicate that the first-line combination of EGFR-TKI 

and platinum-based doublet chemotherapy might improve clinical outcomes for

NSCLC harboring EGFR mutations. However, to the best of our knowledge, this 

concept has not been sufficiently evaluated in the EGFR-mutated setting.

This multi-center randomized phase II trial, NEJ005 and Tokyo 

Cooperative Oncology Group (TCOG) 0902, was designed to explore the 

efficacy and safety of gefitinib plus carboplatin/pemetrexed and to select a 

proper regimen for phase III evaluation in advanced NSCLC harboring active 
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EGFR mutations.

PATIENTS AND METHODS

Patient Eligibility

This study was approved by the ethics review boards at each 

participating institute and was conducted according the Declaration of Helsinki. 

Each patient provided written informed consent prior to enrollment.

The main eligibility criteria were: chemotherapy-naïve; stage IIIB, IV, or 

relapsed non-squamous NSCLC with EGFR mutations (exon 19 deletions

[Del19], L858R, L861Q, G719A, G719C, or G719S); over 20 and under 75 years 

of age; Eastern Cooperative Oncology Group (ECOG) performance status (PS)

0-1; and adequate organ functions. Main exclusion criteria included serious 

concomitant systemic disorders, including interstitial pneumonia, another 

primary malignancy, presence of T790M, symptomatic brain metastases and 

pregnancy.

Study Design

Patients were stratified according to sex and clinical stage of NSCLC 

(IIIB, IV, or postoperative relapse). Eighty patients were randomly assigned to 

receive either concurrent or sequential alternating regimen. Details of the study 

treatment are shown in Supplementary Figure S1. Patients in the concurrent 

regimen group received concurrent gefitinib (250 mg daily) and carboplatin (6 × 

area under the curve [AUC], day 1)/pemetrexed (500 mg/m2, day 1) in a 3-week 

cycle for up to six cycles, followed by concurrent gefitinib and pemetrexed 
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maintenance until disease progression, unacceptable toxicity, or death. Patients 

in the sequential alternating regimen group initially received 8 weeks of gefitinib 

and then two cycles of carboplatin/pemetrexed; this sequential treatment was 

repeated up to three times (carboplatin/pemetrexed was repeated for up to six 

cycles), followed by alternating gefitinib and pemetrexed maintenance. When 

patients received four cycles or more of carboplatin/pemetrexed with gefitinib, 

the induction therapy was considered complete. Dose modification and 

treatment assessment are described in Supplementary Materials.

Patients were enrolled from January 2010 to April 2012. 

Protocol-defined final analysis was planned after a 2-year follow-up period 

(March 31, 2014).

Statistical Analysis

The primary objective was to select the arm with superior PFS. In 

subgroup analysis for EGFR-mutated NSCLC in the TRIBUTE study, median 

time to progression was 12.5 months [13]. The arm with the superior PFS was 

selected, provided that the related PFS was at least 12 months and resulted in 

PFS prolongation of 4 or more months with a probability of 90% or higher. The 

planned sample size was 40 eligible patients per arm. Secondary endpoints 

included overall survival (OS), objective tumor response, and toxicity profile. 

This study was not designed to have adequate power to detect a statistically 

significant difference in efficacy and safety between the two regimens, thus the p

value reported for the difference was to be interpreted as exploratory.

PFS was evaluated for the period from the date of randomization to the 
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date on which progression was first confirmed by assessment by the investigator. 

OS was evaluated for the period from the date of randomization to the date of 

death from any cause. For patients without any events, data were censored on 

the last date with non-event status. The probability of PFS or OS was estimated 

using the Kaplan-Meier method, and survival curves were compared using a 

log-rank test. Hazard ratios (HR) and 95% confidence intervals (CI) were 

calculated using a Cox proportional-hazards analysis with gender and clinical 

stage as covariates. The response rate and rate of toxic effects were compared 

between the two groups with Fisher’s exact test. Statistical analysis was carried 

out using the SAS version 9.1.3 (SAS Institute, Inc., Cary, NC, USA).

RESULTS

Patient Characteristics

From January 2010 to April 2012, 80 patients were randomly assigned: 

41 to the concurrent regimen and 39 to the sequential alternating regimen 

(Figure 1). All the patients received at least one dose of the study treatment. The 

median follow-up period was 30.7 months (range, 4.9 to 50.1 months). The 

demographics and disease characteristics of the patients were well-balanced 

between the treatment groups (Table 1). One patient with PS 2 was enrolled 

because the PS had changed from 1 to 2 during the screening process. Of note, 

all patients had adenocarcinoma, and the majority had stage IV disease. In 

addition to the Del19 and L858R, two patients exhibited minor EGFR mutations 

in the sequential alternating regimen group (one G719A, one coexistence of 

G719A and Del19). Treatment delivery is described in Supplementary Material.
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Efficacy

Data for patients without progression (eight patients in the concurrent 

and six patients in the sequential alternating regimen group) or for those who 

started off-study second-line treatment before confirmation of progression (one

patient in the concurrent and two patients in the sequential alternating regimen 

group) were censored at the time of data cutoff (March 31, 2014). PFS curves 

were identical between the two groups (Figure 2A). Median PFS was 18.3 

months (95% CI, 9.7-21.9 months) for patients in the concurrent regimen group 

and 15.3 months (95% CI, 11.3-17.4 months) for patients in the sequential 

alternating regimen group (HR 0.71 [95% CI, 0.42-1.20]; p = 0.20).

However, OS time between the groups was significantly different (Figure

2B). Although survival data are immature, with 50% of patients censored (25 

patients in the concurrent and 15 patients in the sequential alternating group), 

median OS was 41.9 months (95% CI, 35.1 months-Not reached) in the 

concurrent regimen group and 30.7 months (95% CI, 23.2-40.5 months) in the 

sequential alternating regimen group (HR 0.51 [95% CI, 0.26-0.99]; p = 0.042). 

The objective response rates in the concurrent and sequential 

alternating regimen group were 87.8% and 84.6% (p = 0.75, Supplementary 

Table S1), respectively, whereas the disease control rates were 100% and 

92.3% (p = 0.11). As shown in a representative waterfall plot (Figure 3), deep 

tumor regression in a substantial proportion of the patients was observed with 

seven patients (four and three patients for the concurrent and sequential 

alternating regimen, respectively) exhibiting CR response. Treatment post 
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RECIST progression is shown in Supplementary Table S2. Subset analyses by 

types of common EGFR mutations are shown in Supplementary Figure S2 and 

S3.

Safety

The most common grade 3 or 4 hematological adverse events were 

neutropenia (48.8% vs. 46.2%), anemia (34.1% vs. 12.8%) and 

thrombocytopenia (41.5% vs. 28.2%) (Table 2). In contrast, adverse 

non-hematological events were not severe. The most commonly reported grade 

3 or 4 adverse events likely related to carboplatin and pemetrexed were vomiting 

(2.4% vs. 0.0%), appetite loss (7.3% vs. 0.0%), fatigue (2.4% vs. 0.0%), and 

febrile neutropenia (2.4% vs. 5.1%). The most commonly reported grade 3 or 4 

adverse events likely related to gefitinib included diarrhea (9.8% vs. 0.0%), rash 

(2.4% vs. 0.0%), stomatitis (4.9% vs. 0.0%), paronychia (2.4% vs. 2.6%), and 

AST/ALT elevation (9.8% vs. 20.5%). We recorded no increase in fatal events; a 

total of 4 interstitial lung diseases (5% of all patients) occurred (grade 1 and 2 

events in the concurrent; and grade 2 and 4 events in the sequential alternating

regimen group), but they were reversible and not fatal.

DISCUSSION

To the best of our knowledge, this is the first randomized study to 

examine the efficacy of first-line combination of EGFR-TKI and chemotherapy in 

patients with NSCLC harboring EGFR mutations. Although not formally 

compared, PFS with both regimens was improved when compared to that with 
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gefitinib monotherapy in previous phase III studies (median, 9.2-10.8 months) [2, 

3, 14].

The results of the current selection-design study indicate that the 

concurrent regimen with superior PFS (median) should be selected for further 

evaluation. Before this final analysis, we had already initiated the phase III

NEJ009 (UMIN000006340) study, which is comparing this combination strategy 

with standard gefitinib monotherapy in the EGFR-mutated setting, with OS as 

the primary endpoint. Efficacy, safety, and feasibility in clinical practice by interim 

monitoring were considered when choosing the concurrent regimen as an 

experimental arm in the NEJ009 study. 

In the NEJ002 study, OS was improved in patients who received both

TKI and platinum-based doublet chemotherapy sequentially [15]. In addition, 

pemetrexed maintenance therapy extended both OS and PFS, and therefore 

became a standard treatment option for advanced non-squamous NSCLC [16, 

17]. These results encouraged us to adopt carboplatin and pemetrexed induction 

followed by pemetrexed maintenance as a partner for gefitinib in this 

combinational strategy.

However, it is still controversial whether patients can benefit from the 

combination of EGFR-TKI and chemotherapy. Mahaffey et al. reported that

EGFR-TKIs caused G1 cell-cycle arrest in KRAS-mutant and EGFR wild-type 

NSCLC cell lines, thereby inhibiting the cell-cycle-dependent cytotoxic effects of 

chemotherapy [18]. Although it remains unknown whether the G1 phase arrest 

also occurs in EGFR-mutant tumors, it was hypothesized that an intercalated or 

alternating approach might be superior to a concomitant strategy, which might 
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otherwise have antagonistic effects. In the FASTACT-2 (First-line Asian 

Sequential Tarceva and Chemotherapy Trial 2) study, the treatment benefit of 

the intercalated combination of chemotherapy and erlotinib was noted in patients 

with activating EGFR mutations in terms of PFS and OS [19]. Treatment with 

sequential gefitinib and cisplatin/docetaxel has been reported to have promising 

efficacy against EGFR-mutant NSCLC [20].

When EGFR-TKIs were stopped transiently and then restarted, the 

majority of patients had a decrease in tumor size and a reduction in tumor 

18F-fluorodeoxyglucose (FDG) uptake [21]. Additionally, gefitinib and lapatinib 

have been reported to reduce levels of the target of pemetrexed, thymidylate 

synthase [22, 23], suggesting that alternating gefitinib and pemetrexed might 

have synergistic effects. Collectively, for comparison with the concurrent 

regimen arm, we used a sequential alternating regimen arm in this exploratory 

study.

In this study, despite the identical PFS between the groups, better OS 

was observed in the concurrent regimen group. The reasons for this survival 

outcome are not readily identifiable. The majority of patients had deep tumor 

regression, with seven patients having CR (Figure 3); however, some patients 

exhibited initial progression in the sequential alternating regimen group. Several

mechanisms for de novo EGFR-TKI resistance have been reported, and the 

concurrent strategy with cytotoxic agents might circumvent such resistance.

Although almost half of the patients experienced a grade 3 or greater 

hematological adverse event in this study, these events were predictable and 

manageable. At the time this study was planned, an AUC = 6 of carboplatin was 
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utilized based on results of a study that had shown that a combination of 

pemetrexed 500 mg/m2 plus carboplatin (AUC = 6), followed by pemetrexed

maintenance therapy, had been generally tolerated in a Japanese population

[24]. The incidence of hematological adverse events in this study was similar 

with those previously reported following carboplatin (AUC = 6) and pemetrexed 

treatment [25]. Additionally, interstitial lung diseases were not frequent in this 

study when compared with the reported incidence following gefitinib 

monotherapy [26, 27], and these events were reversible. Thus, the combination 

of gefitinib and carboplatin/pemetrexed does not appear to have additive toxicity. 

However, 41.5% of patients in the concurrent regimen group required dose 

reductions of carboplatin/pemetrexed. A lower incidence of adverse 

hematological events is preferred, as such, an AUC of 5 has been adopted in the 

NEJ009 study.

One limitation of this study is related to the nature of a phase II

evaluation; specifically, this study was not designed to formally identify a 

difference in the efficacy and safety between the two regimens. Therefore, the 

findings obtained in this study should not be considered definitive.

In conclusion, this study demonstrated that both concurrent and 

sequentially alternating regimens with a combination of gefitinib and 

carboplatin/pemetrexed had promising efficacy with predictable toxicities for

patients with NSCLC harboring EGFR mutations. The concurrent regimen was 

chosen as an experimental arm in an ongoing phase III NEJ009 study. The 

NEJ009 study will clarify whether this combinational strategy can be 

implemented into routine clinical practice.
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FIGURE LEGENDS

Figure 1. CONSORT diagram showing patients disposition. Adverse events

causing early discontinuation of the protocol treatment are summarized in 

Supplementary Table S3.

Figure 2. Kaplan-Meier curve of progression-free survival (A) and overall survival 

(B) for all randomly assigned patients.

Figure 3. Response to the concurrent and the sequential alternating regimens. In 

this waterfall plot, the bars indicate the largest percentage change in target 

lesions from baseline. The dashed line indicates a 30% reduction from baseline.



23

SUPPLEMENTARY FIGURE LEGENDS

Supplementary Figure S1. NEJ005/TCOG0902 study design

Patients in the concurrent regimen group received concurrent gefitinib and 

carboplatin/pemetrexed (CP) in a 3-week cycle for up to six cycles, followed by 

concurrent gefitinib and pemetrexed (P) maintenance. Patients in the sequential 

alternating regimen group initially received 8 weeks of gefitinib (days 1 to 56) 

and then CP (day 57 and 79); this sequential treatment was repeated up to three 

times (CP was repeated for up to six cycles), followed by alternating 

maintenance.

Supplementary Figure S2. Kaplan-Meier curve of progression-free survival 

according to type of common mutation (Del19 or L858R). There were no 

significant differences in PFS according to type of mutation.

Supplementary Figure S3. Kaplan-Meier curve of overall survival according to 

type of common mutation. Patients with Del19 had relatively better OS than 

those with L858R. In the Del19 group, median OS was 41.9 months in the 

concurrent regimen group and 33.3 months in the sequential alternating regimen 

group (p = 0.028).



Table 1. Baseline characteristics of patients

ECOG: Eastern Cooperative Oncology Group; EGFR: epidermal growth factor 
receptor.

Concurrent regimen
n = 41

Sequential alternating 
regimen
n = 39 

Characteristics No. of patients (%) No. of patients (%)
Gender
Male 15 (36.6%) 13 (33.3%)
Female 26 (63.4%) 26 (66.7%)

Age (years)
Median 62 61
Range 41-75 39-75

Smoking status
Never smoked 22 (53.7%) 22 (56.4%)
Previous or current 
smoker

19 (46.3%) 17 (43.6%)

ECOG performance 
status score
0 21 (51.2%) 17 (43.6%)
1 19 (43.9%) 22 (56.4%)
2 1 (2.4%) 0 (0%)

Histologic diagnosis
Adenocarcinoma 41 (100.0%) 39 (100.0%)

Clinical stage
IIIB 2 (4.9%) 1 (2.6%)
IV 37 (90.2%) 36 (92.3%)
Postoperative relapse 2 (4.9%) 2 (5.1%)

Type of EGFR mutation
Exon 19 deletion 24 (58.5%) 17 (43.6%)
L858R 17 (41.5%) 20 (51.3%)
Others 0 (0%) 2 (5.1%)



Table 2. Most commonly reported adverse events

*Grade of National Cancer Institute Common Toxicity Criteria (NCI-CTC) version 3.0; AST: aspartate aminotransferase; ALT: alanine 
aminotransferase.

Toxicity Concurrent regimen (n = 41)
Sequential alternating regimen 
(n = 39)

Grade* 1 2 3 4 > Grade 3 1 2 3 4 > Grade 3 
p value for ≥  

Grade 3

Vomiting 8 4 1 0 2.4% 4 2 0 0 0.0% 1.0

Appetite loss 16 11 3 0 7.3% 10 10 0 0 0.0% 0.24

Fatigue 12 10 1 0 2.4% 12 3 0 0 0.0% 1.0

Rash 20 12 1 0 2.4% 20 10 0 0 0.0% 1.0

Diarrhea 14 6 4 0 9.8% 14 2 0 0 0.0% 0.12

Stomatitis  13 6 2 0 4.9% 7 1 0 0 0.0% 0.49

Paronychia 4 5 1 0 2.4% 4 3 1 0 2.6% 1.0

Pneumonitis 1 1 0 0 0.0% 0 1 0 1 2.6% 0.49

AST/ALT elevation 16 9 4 0 9.8% 14 9 8 0 20.5% 0.22

Neutropenia 1 11 15 5 48.8% 1 5 13 5 46.2% 0.83

Febrile neutropenia 0 0 1 0 2.4% 1 0 1 1 5.1% 0.61

Anemia 11 5 9 5 34.1% 14 8 5 0 12.8% 0.035

Thrombocytopenia 8 6 6 11 41.5% 9 8 8 3 28.2% 0.25
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Supplementary Data 1

Dose Modification

The National Cancer Institute Common Terminology Criteria for Adverse 

Events 3.0 was used to grade adverse events. In this study, cytotoxic 

agents-related or gefitinib-related adverse events were defined in the protocol; 

however, the final decision for which therapy was relevant to the adverse events 

was at each investigator’s discretion. Protocol-defined hematological or 

non-hematological adverse events resulted in delayed or held 

carboplatin/pemetrexed in the induction phase or pemetrexed in the 

maintenance phase. When the patient experienced severe adverse events after 

the first and second reduction of carboplatin/pemetrexed, no third reduction was 

permitted. Gefitinib dose modification (i.e., alternate day administration) was 

allowed based on adverse events including rash, diarrhea, and elevation of 

aspartate aminotransferase (AST) or alanine aminotransferase (ALT). Given the 

previously reported benefits with EGFR-TKI in patients with EGFR-mutated 

NSCLC, continuation of gefitinib alone was permitted when 

carboplatin/pemetrexed or pemetrexed was terminated. Protocol treatment was 

stopped when any grade of interstitial pneumonia was observed.



Supplementary Data 2

Treatment Assessment

Physical examination, determination of PS, laboratory tests, and chest 

radiography were performed at baseline and repeated to monitor safety during 

treatment. Tumor responses were assessed with computed tomography or 

magnetic resonance imaging (when clinically indicated) before and during 

treatment and were repeated at least every 2 months until disease progression. 

Responses were classified as complete response (CR), partial response (PR), 

stable disease (SD), progressive disease (PD) or non-evaluable (NE) on the 

basis of Response Evaluation Criteria in Solid Tumors (RECIST) 1.1. 

Progression was defined as PD according to RECIST 1.1, clinical progression as 

judged by the investigator, or death from any cause. Progression and clinical 

response data were all confirmed in an independent central review by members 

who were not aware of the treatment assignments.



Supplementary Data 3

Treatment Delivery

In the concurrent regimen group, six patients discontinued induction 

treatment and did not proceed to maintenance treatment due to toxicities. The 

remaining 35 patients (85.4%) received maintenance treatment after completion 

of the induction treatment (gefitinib plus pemetrexed, n = 30; gefitinib alone, n =

5) (Figure 1). The median number of cycles of pemetrexed maintenance was 13

(range, 1 to 49). The median duration of gefitinib treatment (excluding 

interruption) was 17.3 months (range, 2.9 to 49.5 months) for the entire 

treatment period. 

In the sequential alternating regimen group, 15 patients discontinued 

induction treatment and did not proceed to maintenance treatment (progression 

n = 6; toxicities, n = 8; withdraw, n = 1). The remaining 24 patients (61.5%) 

received maintenance treatment after induction (gefitinib plus pemetrexed, n =

17; gefitinib alone, n = 7) (Figure 1). The median number of cycles of 

pemetrexed maintenance was 7 (range, 1 to 25). The median duration of 

gefitinib treatment (excluding interruption) was 11.4 months (range, 0.3 to 42.5 

months) for the entire treatment period. Adverse events causing early 

discontinuation of the protocol treatment are shown in Supplementary Table S3.

More patients in the concurrent regimen group required dose reductions 

of carboplatin/pemetrexed than did those in the sequential alternating regimen 

group (17 [41.5%] vs. 7 [17.9%]). After discontinuation of induction treatment 

(before completion of four cycles of carboplatin/pemetrexed and gefitinib) in both 

groups, the majority of patients received gefitinib monotherapy.



Supplementary Table S1. Best overall response according to 

RECIST criteria

Concurrent regimen
(n = 41)

Sequential alternating 
regimen
(n = 39)

p value

Objective 
response†

36 (87.8%)
(95% CI, 73.8-95.9%)

33 (84.6%)
(95% CI, 69.5-94.1%)

0.75

Disease control
41 (100%)

(95% CI, 91.4-100.0%)
36 (92.3%)

(95% CI, 79.1-98.4%)
0.11

Complete 
response

4 (9.8%) 3 (7.7%)

Partial response 32 (78.0%) 30 (76.9%)

Stable disease 5 (12.2%) 3 (7.7%)

Progressive 
disease

0 (0.0%) 3 (7.7%)

p value by Fisher’s exact test
† The percentage of patients in whom there was either a complete or a partial 
response was considered to be the rate of objective response.
Likewise, the percentage of patients with an objective response or a stable 

disease was considered to be the rate of disease control.
RECIST: Response Evaluation Criteria in Solid Tumors; CI: confidence interval.



Supplementary Table S2. Treatment post RECIST progression

Concurrent regimen (n = 32) Sequential alternating regimen
(n = 31)

Continuation of protocol maintenance 
treatment (or either agent) 15 (46.9%) 19 (61.3%)

Gefitinib + Pemetrexed 6 (18.8%) 4 (12.9%)
Gefitinib alone* 8 (25.0%) 14 (45.2%)
Pemetrexed alone 1 (3.1%) 1 (3.2%)

Other treatment 14 (43.8%) 9 (29.0%)
Platinum doublet chemotherapy 2 (6.3%) 4 (12.9%)
Erlotinib 5 (15.6%) 4 (12.9%)
Docetaxel 4 (12.5%) 1 (3.2%)
Others 3 (9.4%) 0 (0%)

Palliative radiotherapy alone 2 (6.3%) 0 (0%)
No treatment 1 (3.1%) 3 (9.7%)

*including gefitinib continuation after palliative radiotherapy

RECIST: Response Evaluation Criteria in Solid Tumors.

Eight patients in the concurrent regimen group and six patients in the sequential alternating regimen group did not have progression at the 

time of data cutoff. In addition, one patient and two patients started off-study treatment before confirmation of progression in the groups.



Upon confirmation of disease progression, 57 of the 63 patients (90.5%, 29 patients in the concurrent and 28 patients in the sequential 

alternating regimen group) received subsequent treatment excluding palliative radiotherapy and best supportive care. Among them, 15 

(46.9%) and 19 patients (61.3%) had protocol maintenance treatment beyond progression in the concurrent and sequential alternating 

regimen group, respectively, whereas 14 (43.8%) and nine patients (29.0%) received other treatment. Subsequently, 19 (59.4%) and 22 

patients (71.0%) received EGFR-TKI treatment (gefitinib and pemetrexed, gefitinib, or erlotinib) beyond progression.



Supplementary Table S3. Adverse events causing early discontinuation of the protocol treatment

Toxicity Concurrent regimen (n = 6)
Sequential alternating regimen 
(n = 8)

Grade* 1 2 3 4 1 2 3 4

Rash 0 0 1 0 0 0 0 0 

Stomatitis  0 0 1 0 0 0 0 0 

Pneumonitis 0 0 0 0 0 1 0 1 

AST/ALT elevation 0 1 1 0 0 1 1 0 

Neutropenia
(treatment interruption of 42 days)

0 0 1 0 0 0 3 0

Infection 0 0 0 0 0 0 0 1

Stroke 0 0 0 1 0 0 0 0

*Grade of National Cancer Institute Common Toxicity Criteria (NCI-CTC) version 3.0; AST: aspartate aminotransferase; ALT: alanine 
aminotransferase.
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