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Abstract

Background: 

Primary analysis of the phase III study WJTOG 3405 demonstrated superiority of progression-free 

survival (PFS) for gefitinib (G)in patients treated with the epidermal growth factor receptor 

(EGFR)-tyrosine kinase inhibitor (TKI) gefitinib compared with cisplatin plus docetaxel (CD) as 

first-line treatment of stage IIIB/IV or postoperative recurrent EGFR mutation-positive non-small 

cell lung cancer (NSCLC). This report presents final overall survival (OS) data.

Patients and methods;

Patients were randomized between G (250mg/day orally) and cisplatin (80mg/m2 intravenously) plus 

docetaxel (60mg/m2 intravenously), administered every 21 days for three to six cycles. After the 

exclusion of 5 patients, 172 patients (86 in each group, modified intention-to-treat population) were 

included in the survival analysis. OS was re-evaluated using updated data (data cutoff, 30 Sep. 2013; 

median follow-up time 59.1 months). The Kaplan-Meier method and the log-rank test were used for 

analysis, and hazard ratios (HRs) for death were calculated using the Cox proportional hazards 

model. 

Results;

OS events in the G group and CD group were 68 (79.1%) out of 86, and 59 (68.6%) out of 86, 

respectively. Median survival time for G and CD were 34.9 and 37.3 months, respectively, with a 

HR of 1.252 (95% confidence interval (CI): 0.883-1.775, P = 0.2070). Multivariate analysis 

identified postoperative recurrence and stage IIIB/IV disease as independent prognostic factors, with 

a HR of 0.459 (95% CI: 0.312-0.673, P < 0.001). Median survival time (postoperative recurrence 

versus stage IIIB/IV disease) were 44.5 and 27.5 months in G group and 45.5 and 32.8 months in CD 

group, respectively.

Conclusion;

G did not show OS benefits over CD as first-line treatment. OS of patients with postoperative 

recurrence was better than that of stage IIIB/IV disease, even though both groups had metastatic 

disease.
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This study was registered with UMIN (University Hospital Medical Information Network in Japan), 

number 000000539.

Key words: Overall survival, gefitinib, platinum doublet chemotherapy, EGFR mutation, 

non-small-cell lung cancer

Key message

Final overall survival (OS) analyses in five-year follow-up of this study did not show the OS benefit 

of gefitinib over cisplatin plus docetaxel as first-line treatment for EGFR-mutation positive NSCLC 

patients, possibly due to the high cross-over rate. OS of patients with postoperative recurrence was 

better than that of stage IIIB/IV disease, even though both groups had metastatic disease.
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Introduction

In a phase II trial for gefitinib (G), dramatic response was observed in patients with Asian ethnicity, 

female gender and adenocarcinoma histology [1]. However, until the identification of the activating 

mutation of the epidermal growth factor receptor (EGFR) gene, the biological rationale was 

unknown [2,3]. First-generation EGFR-TKIs (G and erlotinib) and a second-generation EGFR-TKI 

(afatinib) have been repeatedly shown to be superior to platinum-doublet chemotherapy for 

EGFR-mutated patients [4-10]. All these studies showed statistically longer progression-free 

survival (PFS) of EGFR-TKI compared with platinum doublet chemotherapy. However, no single 

study has clearly demonstrated statistical difference in overall survival (OS) between EGFR-TKI and 

chemotherapy [8, 9, 12-15].

WJTOG 3405 was a multicenter, randomized, open-label, phase III study to compare the efficacy 

and safety of the EGFR-TKI G versus cisplatin plus docetaxel (CD) as first-line treatment in patients 

with stage IIIB/IV or postoperative recurrent EGFR mutation-positive NSCLC [4]. The primary 

analysis showed that this study met its primary PFS endpoint: 9.2 months for G versus 6.3 months 

for CD; hazard ratio (HR) of 0.489 (95% confidence interval (CI): 0.336-0.710). Here, final overall 

survival analyses in five-year follow-up were conducted, with prognostic factors being examined.
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Patients and methods

Study design and treatment

The design and primary results of WJTOG 3405 study were published in 2010 [4]. In brief, patients 

were eligible if they were 75 years or younger, had NSCLC with activating EGFR mutation (either 

exon 19 deletion (Del19) or L858R in exon 21), had postoperative recurrence or stage IIIB/IV 

disease, WHO performance status of 0-1, adequate organ function, and chemotherapy-naïve with the 

exception of adjuvant chemotherapy other than CD for postoperative recurrence. Patients were 

randomly assigned in a 1:1 ratio to receive G (250mg/day, administered orally) or cisplatin 

(80mg/m2 day1, intravenously) plus docetaxel (60mg/m2 day1, intravenously) administered every 21 

days for three to six cycles. Treatment continued until disease progression defined by Response 

Evaluation Criteria in Solid Tumors (RECIST) 1.0, development of unacceptable toxic effects, 

patient’s refusal to continue treatment, serious non-compliance with the protocol, or completion of 

scheduled chemotherapy cycles. Post-protocol therapy was at the physician’s discretion. The 

primary endpoint was PFS. Secondary endpoints were OS and objective response rate (ORR). 

Tertiary endpoints included disease control rate, safety, and survival by mutation type which was 

determined by PCR assay. All patients provided written informed consent before study registration, 

and the study protocol was approved by the institutional ethical committee of each of the 

participating institutions. The study was undertaken in accordance with the Declaration of Helsinki.

Updated evaluation and statistical analysis

Initially, 177 patients were enrolled and randomized to G (N = 88) or CD (N = 89) between 

March 31, 2006, and June 22, 2009. After the exclusion of 5 patients, 172 patients (86 in each group; 

modified intention-to-treat population) were included in the survival analysis. 

In this post-hoc 5-year follow-up analysis, OS was evaluated using updated data (data cutoff, 30 

Sep. 2013; median follow-up time was 59.1 months) for modified intention-to-treat population. 

Definition of OS was the interval from the date of randomization until the date of death from any 

cause or the final date of follow-up. Data on survivors and on patients who were lost to follow-up 
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were censored at the final date of follow-up. The survival curves were estimated using the Kaplan–

Meier method and the log-rank test, and HRs for death were calculated using the Cox proportional 

hazards model. Multivariate analysis for overall survival was performed to identify potential 

prognostic factors using the Cox proportional hazards model including study arm, gender, age (< 65 

vs. >= 65), smoking history (never vs. ever), stage (postoperative recurrence vs. stage IIIB/IV 

disease), and EGFR mutation type (Del19 or L858R) as covariates. Difference was considered 

significant at a two-sided P value of 0.05 or less. All statistical analyses were performed using SAS 

version 9.4 (SAS institute, Cary, NC). This study was registered with UMIN (University Hospital 

Medical Information Network in Japan), number 000000539.
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Results

Final overall survival

Median follow-up time of all 172 patients was 59.1 months (95% CI: 56.7 to 64.0 months). Within 

this period, 127 (73.8%) patients died. Median survival time (MST) of all patients was 35.5 months 

(95% CI: 31.2-39.5). Deaths in the G and CD groups were 68 (79.1%) out of 86, and 59 (68.6%) out 

of 86, respectively. MST of G group and CD group were 34.9 months (95% CI: 26.1-39.5) and 37.3 

months (95% CI: 31.2-45.5), respectively, with a HR of 1.252 (95% CI: 0.883-1.775, P = 0.2070) 

(Figure 1). No statistically significant difference in OS was observed between the two groups and in 

all subgroups (Figure S1).

Prognostic factors

When study arm, gender, age, smoking history, postoperative recurrence or stage IIIB/IV disease, 

and type of EGFR mutation (Del19 or L858R), were evaluated as potential prognostic factors using 

the Cox proportional hazards model, postoperative recurrence or stage IIIB/IV disease was the only 

independent prognostic factor, with a HR of 0.459 (95% CI: 0.312-0.673, P < 0.001) (Table S1). 

MST (postoperative recurrence and stage IIIB/IV disease) were 44.5 and 27.5 months in the G group 

with a HR of 2.317 (95%CI: 1.363-3.937, P = 0.0014) and 45.5 and 32.8 months in the CD group 

with a HR of 1.882 (95%CI: 1.086-3.262, P = 0.0219), respectively (Figure 2).

OS according to EGFR mutation type

Eighty-seven (51%) and 85 (49%) of 172 patients had Del19 and L858R. MST of patients with 

Del19 and L858R were 37.3 and 34.4 months, respectively, with a HR of 0.920 (95% CI: 

0.649-1.303, P = 0.6386). MST of the G group and the CD group were 35.5 and 41.6 months (HR 

1.411; 95% CI: 0.850-2.342, P = 0.1804) in Del19, and 32.2 and 34.4 months (HR 1.086; 95% CI: 

0.656-1.798, P = 0.7482) in L858R, respectively. In the G group, MST of patients with Del19 (N = 
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50) and L858R (N = 36) were 35.5 and 32.2 months (HR 1.004; 95% CI: 0.618-1.630: P = 0.9880), 

respectively (Figure S2). In the CD arm, MST of patients with 19Del and L858R were 41.6 and 34.4 

months (HR 0.773; 95% CI: 0.460-1.302, P = 0.3316), respectively.

Effect of post protocol treatment on OS

Fifty-five (64%) and eight (9.3%) out of 86 patients in the G group received platinum doublet 

chemotherapy and single-agent chemotherapy as post protocol treatment, respectively. Twenty-three 

(26.7%) patients were treated with EGFR-TKI alone. Only four out of 23 patients treated with 

EGFR-TKI alone received subsequent EGFR-TKI therapy (two received gefitinib re-challenge as 

2nd-line therapy, one received erlotinib as 2nd-line therapy, and one received erlotinib as 2nd-line 

therapy followed by gefitinib re-challenge as 3rd-line therapy). On the other hand, 78 (90.7%) out of 

86 patients in the CD group received EGFR-TKI as post protocol treatment, and only eight (9.3%) 

did not receive treatment with EGFR-TKI. Swimmer’s plot on PFS and OS according to treatment 

sequence showed that the post progression survival seemed to be better in patients treated with CD 

followed by EGFR-TKI than in patients treated with G followed by chemotherapy (Figure S3 and 

S4). In total, 141 patients from both treatment groups were treated with both EGFR-TKI and 

chemotherapy (133 received platinum doublet and 8 received monotherapy). The survival curves 

showed a trend for the patients treated with both EGFR-TKI and chemotherapy to live longer 

compared with those treated with EGFR-TKI alone or especially with those with chemotherapy 

alone, with no statistical significance (Figure 3A). The trend was more prominent in patients with 

stage IIIB/IV disease (Figure 3B). In addition, a small number of patients treated with chemotherapy 

alone had the worst outcome (Figures 3A and 3B)

Impact of treatment sequence on OS

Post hoc comparison was performed between 55 patients in the G group who were treated with G 

followed by platinum doublet chemotherapy (up-front EGFR-TKI population) and 78 patients in the 
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CD group who were treated with CD followed by EGFR-TKI (the up-front chemotherapy 

population) to assess the impact of treatment sequence. MST in the up-front EGFR-TKI population 

and the up-front chemotherapy population were 33.1 and 37.9 months, respectively (HR 1.431 

(95%CI: 0.966-2.119), P = 0.0723). (Figure 4) A trend toward prolonged survival was seen when 

patients were treated CD initially followed by EGFR-TKI. Moreover, in patients who had Del19, the 

MST of up-front EGFR-TKI population was 31.8 months, which was shorter than that of 41.6 

months in the up-front chemotherapy population (HR 1.752 (95%CI: 1.001-3.065), P = 0.047), while 

no significant difference was observed in patients with L858R (HR 1.118 (95%CI: 0.630-1.985), P = 

0.703) (Figure S5).
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Discussion

There have been at least eight phase III studies comparing EGFR-TKI with platinum doublet 

chemotherapy in the first-line setting for patients with EGFR mutation-positive NSCLC [4-11]. No 

study has demonstrated statistically significant difference in OS between first-line EGFR-TKI and 

platinum doublet chemotherapy [8, 9, 12-15], which is also the case with present study. The lack of 

difference in OS outcomes is assumed to be due to a high rate of treatment cross-over upon disease 

progression. In this study, 55 (64.0%) out of 86 patients in the G group and 78 (90.7%) out of 86 

patients in the CD group were sequenced to the other treatment.

According to multivariate analyses of prognostic factors, postoperative recurrence was 

statistically better than stage IIIB/IV disease, with a HR of 0.459 (95% CI; 0.312-0.673), and this 

difference was clearly reproduced in both the G group and the CD group. To the best of our 

knowledge, WJTOG3405 is the first phase III study that showed prolonged OS in patients with 

postoperative recurrence in NSCLC patients, although there are some retrospective studies indicating 

that OS of recurrent metastatic disease after treatment with curative intent might be better than that 

of de novo metastatic disease [16-18]. Therefore, in future clinical trials, postoperative recurrence or 

stage IIIB/IV disease should be stratified as a possible prognostic factor. One of the possible 

explanations for this difference in prognosis is higher tumor burden in stage IIIB/IV disease, because 

postoperative recurrence is usually diagnosed by a routine follow-up at intervals of several months 

following pulmonary resection. The mean numbers of organs with metastases at study entry 

(postoperative recurrence versus stage IIIB/IV disease) were 1.71 and 3.43 in the G group (P < 

0.0001, Wilcoxon rank sum test) and 1.75 and 3.0 in the CD group (P < 0.0001, Wilcoxon rank sum 

test), respectively, if we counted the primary lesion as one affected organ, and counted the regional 

lymph node metastases as one affected organ irrespective of number and sites of involved lymph 

nodes. This data may indirectly reflect the lower tumor burden in postoperative recurrence.

Exploratory analyses of the phase III OPTIMAL study comparing erlotinib with cisplatin 

plus gemcitabine in chemotherapy-naïve patients with advanced EGFR-mutated NSCLC showed 

that patients who received sequential combination of EGFR-TKI and chemotherapy had significantly 
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improved OS compared with those who received EGFR-TKI or chemotherapy only (29.7 versus 

20.7 versus 11.2 months, respectively; P < 0.0001) [12]. As for post study treatment in the current 

study, 141 patients from both treatment groups were treated with both EGFR-TKI and chemotherapy 

including protocol treatment, and 31 patients (23 received G and 8 received CD as protocol 

treatment) did not receive any other types of post protocol treatment. The survival curves showed the 

tendency for the patients treated with both EGFR-TKI and chemotherapy to live longer compared 

with patients treated with G alone or CD alone (Figure 3A), which was more evident in patients with 

stage IIIB/IV disease (Figure 3B). These results are consistent with exploratory analyses of the 

OPTIMAL study and also indicate that we should treat EGFR-mutated NSCLC patients with both 

EGFR-TKI and chemotherapy throughout the course of their treatment, irrespective of which one is 

administered first. However, it should be noted that patients who could receive both EGFR-TKI and 

chemotherapy, compared with those treated with only one regimen, were more likely be fitter at the 

time of disease progression, which would have a significant effect on patient survival thereafter. The 

ASPIRATION study showed that the difference between PD by RECIST and PD by physician’s 

discretion (e.g., emergence of new lesions, symptoms, etc.) is about 3 months [19]. Therefore, when 

patients have disease progression by RECIST during EGFR-TKI therapy, we should switch the 

treatment to chemotherapy within 3 months. Otherwise, the patient may lose opportunities for 

chemotherapy. 

Post hoc comparison to assess the impact of treatment sequence showed that patients 

treated with chemotherapy followed by EGFR-TKI tended to live longer than those treated in the 

opposite sequence (HR 1.431 (95%CI: 0.966-2.119), P = 0.0723) (Figure 4). The trend was 

remarkable in patients with Del19 of EGFR (HR 1.752 (95%CI: 1.001-3.065), P = 0.047). The same 

tendency was shown in a real-world retrospective study of 1660 Japanese patients with advanced 

NSCLC harboring EGFR mutations who had received at least one line of treatment. This 

demonstrated that patients treated with chemotherapy as first-line treatment lived longer than those 

treated with EGFR-TKIs in the first line in multiple logistic regression analysis (Odds ratio 1.854 

(95%CI: 1.190-2.888), P = 0.006, multivariate analysis) [20]. These observations support the 
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treatment strategy that first-line treatment for patients with EGFR mutation should be chemotherapy. 

However, the fact that outcomes of patients who could only receive chemotherapy was very poor 

(Figures 3A and 3B) supports the first-line use of EGFR-TKI. In addition, combined analysis of 

LUX-Lung 3 and 6 studies that compared afatinib with chemotherapy showed prolonged OS in 

patients in the afatinib arm, especially in patients with Del19 of EGFR [13]. Recently, PFS2, which 

was defined as the time from randomization to progressive disease after the start of second-line 

treatment or death, is becoming more important in evaluating the effect of treatment sequence on OS 

in randomized trials. The assessment of PFS2 may clarify the issue of treatment sequence.

According to recent studies, even for patients with EGFR mutation, survival time is shorter 

for patients with additional alterations in genes such as TP53, Her2, and CDK4/6 [21, 22]. To 

manage these tumors, it is apparent that EGFR-TKI is not sufficient. Although we do not currently 

have a better strategy, we should re-evaluate the role of chemotherapy based on the recent success of 

the NEJ009 study, which demonstrated survival benefit of concurrent use of EGFR-TKI and 

chemotherapy [23].

Conclusion

G did not show OS benefits over CD as first-line treatment for patients with EGFR-mutation positive 

NSCLC, probably due to a high cross-over rate. OS of patients with postoperative recurrence was 

better than that of stage IIIB/IV disease, even though both groups had metastatic disease.
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Figure legends

Figure 1. Kaplan-Meier plots of overall survival in modified intention-to-treat population. MST: 

median survival time; CD: cisplatin and docetaxel; HR: hazard ratio; CI; confidence interval.

Figure 2. Kaplan-Meier plots of overall survival according to postoperative recurrence or stage 

IIIB/IV disease in gefitinib arm (above) and CD arm (below). MST: median survival time; CD: 

cisplatin and docetaxel; HR: hazard ratio; CI: confidence interval.

Figure 3. Kaplan-Meier plots of overall survival according to treatment (both EGFR-TKI and 

chemotherapy, EGFR-TKI alone, or chemotherapy alone) in modified intention-to-treat population 

(3A) and stage IIIB/IV disease (3B). MST: median survival time.

Figure 4. Kaplan-Meier plots of overall survival according to treatment sequence. MST: median 

survival time; CD: cisplatin and docetaxel; HR: hazard ratio; CI: confidence interval.

Figure S1. Hazard ratios for overall survival using subgroup analysis in modified intention-to-treat 

population. HR: hazard ratio.

Figure S2. Kaplan-Meier plots of overall survival according to EGFR mutation. MST: median 

survival time; HR: hazard ratio; CI: confidence interval.

Figure S3. Swimmer’s plot on progression free survival and overall survival in one glance according 
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to treatment sequence.

Figure S4. Post progression survival curves of the two groups received sequence treatment. Post 

progression survival was defined as survival after disease progression of study treatment. CD: 

cisplatin and docetaxel; HR: hazard ratio; CI: confidence interval.

Figure S5. Kaplan-Meier plots of overall survival according to treatment sequence in patients with 

exon 19 del (above) and L858R (below). MST: median survival time; CD: cisplatin and docetaxel; 

HR: hazard ratio; CI: confidence interval; del: deletion.
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Kaplan-Meier plots of overall survival in modified intention-to-treat population. MST: median survival time; 
CD: cisplatin and docetaxel; HR: hazard ratio; CI; confidence interval. 
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Kaplan-Meier plots of overall survival according to postoperative recurrence or stage IIIB/IV disease in 
gefitinib arm (above) and CD arm (below). MST: median survival time; CD: cisplatin and docetaxel; HR: 

hazard ratio; CI: confidence interval. 
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Kaplan-Meier plots of overall survival according to treatment (both EGFR-TKI and chemotherapy, EGFR-TKI 
alone, or chemotherapy alone) in modified intention-to-treat population (3A) and stage IIIB/IV disease (3B). 

MST: median survival time. 
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Kaplan-Meier plots of overall survival according to treatment (both EGFR-TKI and chemotherapy, EGFR-TKI 
alone, or chemotherapy alone) in modified intention-to-treat population (3A) and stage IIIB/IV disease (3B). 

MST: median survival time. 
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Kaplan-Meier plots of overall survival according to treatment sequence. MST: median survival time; CD: 
cisplatin and docetaxel; HR: hazard ratio; CI: confidence interval. 
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