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Abstract
In a subgroup of Japanese patients in the ARCHER 1050 randomized phase 3 trial, 
we evaluated the efficacy and safety and determined the effects of dose modifica-
tions on adverse events (AE) and therapy management of first-line oral dacomitinib 
45 mg compared with oral gefitinib 250 mg, each once daily in 28-d cycles, in patients 
with EGFR-activating mutation–positive (EGFR-positive; exon 19 deletion or exon 21 
L858R substitution mutations) advanced non-small cell lung cancer (NSCLC). The pri-
mary endpoint was progression-free survival (PFS; RECIST, version 1.1, by blinded 
independent review). In 81 Japanese patients (40 dacomitinib, 41 gefitinib), PFS was 
longer with dacomitinib compared with gefitinib (hazard ratio [HR], 0.544 [95% confi-
dence interval {CI}, 0.307-0.961]; 2-sided P = .0327; median 18.2 for dacomitinib [95% 
CI, 11.0-31.3] mo, 9.3 [95% CI, 7.4-14.7] mo for gefitinib). The most common Grade 
3 AEs were dermatitis acneiform with dacomitinib (27.5%) and increased alanine 
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1  | INTRODUC TION

The second-generation epidermal growth factor receptor (EGFR) 
tyrosine kinase inhibitor (TKI) dacomitinib (VIZIMPRO®, Pfizer 
Oncology, New York, NY, USA) is characterized by irreversible 
inhibition of EGFR/human epidermal growth factor receptor 1 
(HER1), HER2, and HER41,2 and had shown antitumor activity as 
first-line therapy in patients with EGFR-activating mutation–posi-
tive (EGFR-positive) advanced non-small cell lung cancer (NSCLC). 
This antitumor activity was confirmed in the international, multi-
center, randomized, open-label phase 3 ARCHER 1050 trial, which 
demonstrated that dacomitinib significantly improved progres-
sion-free survival (PFS); the primary endpoint of the study; hazard 
ratio (HR), 0.59 (95% confidence interval [CI], 0.47-0.74; P < .0001) 
compared with the first-generation EGFR TKI gefitinib (IRESSA®, 
AstraZeneca Pharmaceuticals, Wilmington, DE, USA) when used 
as first-line treatment in patients with EGFR-positive advanced 
NSCLC.3 Median PFS was 14.7 mo (95% CI, 11.1-16.6 mo) in the 
dacomitinib arm and 9.2 mo (95% CI, 9.1-11.0 mo) in the gefitinib 
arm. In the overall survival (OS) analysis of this trial, OS was sig-
nificantly longer with dacomitinib than that with gefitinib (HR, 
0.760 [95% CI, 0.582-0.993]; 2-sided P = .0438) with median OS of 
34.1 mo (95% CI, 29.5-37.7 mo) with dacomitinib and 26.8 mo (95% 
CI, 23.7-32.1 mo) with gefitinib.4

Of particular interest, analysis of the effects of treatments ad-
ministered after permanent discontinuation of dacomitinib indi-
cated patients were able to receive subsequent systemic anti-cancer 
therapies, including chemotherapy and other EGFR TKIs, in various 
sequences. Median OS in patients who received a third-generation 
EGFR TKI as the first subsequent systemic anti-cancer therapy ap-
peared to be longer than that in patients who had received other 
subsequent systemic anti-cancer therapy in the second line, al-
though a small number of patients received third-generation EGFR 
TKI.4 In addition, analysis of PFS for patients who did and did not 
have a dose reduction to manage adverse events (AEs) found that 
PFS was longer in the patients who received a dose reduction than 
the patients who did not receive a dose reduction.5

This report describes the subgroup analysis of efficacy and 
safety in Japanese patients randomized into the ARCHER 1050 trial. 
In addition, this report includes the analysis for dose modification 
of dacomitinib and subsequent systemic anti-cancer therapies in 
Japanese patients, which will provide valuable information to oncol-
ogists on the appropriate use of dacomitinib in patients with EGFR-
positive NSCLC in Japan.

2  | MATERIAL S AND METHODS

2.1 | Study design and treatments

Full details of the ARCHER 1050 trial design and methodology have 
been published.3 Briefly, ARCHER 1050 was an international, multi-
center, randomized, phase 3 trial designed to evaluate the efficacy 
and safety of dacomitinib compared with those of gefitinib as first-
line therapy in patients with EGFR-activating mutation–positive 
advanced NSCLC. Of the 71 academic medical centers and universi-
ties in seven countries or regions (China, Hong Kong, Italy, Japan, 
Poland, South Korea, and Spain), 10 of the sites that participated in 
the study were in Japan. The trial is registered with ClinicalTrials.gov 
(NCT01774721).

Eligible patients were randomized 1:1 to receive oral dacomitinib 
45 mg once daily or oral gefitinib 250 mg once daily, each in 28-d cy-
cles, until disease progression, initiation of new anti-cancer therapy, 
discontinuation, or death. Dacomitinib dose reductions and inter-
ruptions and gefitinib dose reductions and interruptions were per-
mitted per protocol. Dacomitinib dose reductions were permitted 
for Grade ≥3 treatment-related AEs (TRAEs) or for Grade 2 TRAEs 
lasting >1 cycle. The first dacomitinib dose reduction was to 30 mg/d 
and the second dose was to 15 mg/d. No other dose reductions were 
permitted. Dose interruptions (<2 wk, or longer in consultation with 
the sponsor) were permitted per protocol. Because gefitinib was 
only available as a 250 mg dose, treatment was stopped for Grade 
2 (intolerable only), Grade 3, or Grade 4 TRAEs, then resumed at 
250 mg daily or at a reduced dose of 250 mg every other day at 

aminotransferase with gefitinib (12.2%). A higher proportion of patients receiving da-
comitinib (85.0%) compared with gefitinib (24.4%) had AEs leading to dose reduction. 
Incidence and severity of diarrhea, dermatitis acneiform, stomatitis and paronychia 
were generally reduced after dacomitinib dose reductions and dacomitinib treatment 
duration was generally longer in patients with a dose reduction in comparison with 
those without a dose reduction. Our results confirmed the efficacy and safety of first-
line dacomitinib in Japanese patients with EGFR-positive advanced NSCLC.
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dacomitinib, epidermal growth factor receptor, Japanese, non-small cell lung cancer, tyrosine 
kinase inhibitor



1726  |     NISHIO et al.

the investigator's discretion. The randomization was stratified by 
race (Japanese, Chinese, other East Asian, or non-Asian) and EGFR 
mutation subtype (exon 19 deletion or exon 21 L858R substitution 
mutations).

2.2 | Patients

Patients aged ≥18 y (≥20 y in Japan and South Korea) with newly 
diagnosed stage IIIB/IV or recurrent NSCLC harboring an EGFR-
activating mutation (exon 19 deletion ± T790M or exon 21 L858R 
substitution mutation ± T790M) and at least one target lesion 
that had not been irradiated and was measurable using RECIST, 
version 1.1 were eligible. Other inclusion criteria included ECOG 
performance status of 0 or 1; adequate renal, hepatic, and hema-
tologic function; and availability of tumor specimens for central 
laboratory confirmation of EGFR-activating mutation. Patients 
with mixed histology, central nervous system metastases, prior 
systemic anti-cancer treatment for locally advanced or metastatic 
NSCLC were excluded. Prior treatment with EGFR TKIs was not 
allowed.

The trial protocol was approved by the institutional review 
board or ethics committee of each participating center and the trial 
was conducted in accordance with the International Conference 
on Harmonization Good Clinical Practice and the Declaration of 
Helsinki. All patients provided written informed consent to partic-
ipate in the trial.

2.3 | Endpoints and assessments

The primary endpoint was PFS (time from randomization to date of 
disease progression according to RECIST, version 1.1 or death from 
any cause, whichever occurred first) according to a blinded inde-
pendent review committee (BIRC). Secondary endpoints included 
investigator-assessed PFS, objective response rate (ORR, best over-
all response of either complete response or partial response) deter-
mined by both BIRC and investigator assessment, DOR (time from 
first documented objective response to date of disease progression 
or death from any cause, whichever occurred first) determined by 
both BIRC and investigator assessment, OS (time from randomiza-
tion to date of death from any cause), OS at 30 mo, pharmacokinetics 
(PK), and safety.

Tumor assessments by computed tomography or magnetic res-
onance imaging were conducted at screening, at the end of cycles 
1 and 2, then at every other cycle until the end-of-treatment visit, 
and objective responses were measured using RECIST, version 1.1 
by BIRC.

Safety assessments, including laboratory test abnormalities, 
concomitant medications, and AEs, were conducted on d 1 of  
each cycle, and AEs were assessed using the National Cancer 
Institute Common Terminology Criteria for Adverse Events, 
 version 4.0.

2.4 | Statistical methods

The total sample size in this study was estimated to detect a 50% 
improvement in PFS that favored dacomitinib compared with gefi-
tinib. The efficacy analyses were conducted for the Japanese subset 
in the intention-to-treat (ITT) population (all randomized patients) 
using data cutoff dates of July 29, 2016, for the primary efficacy 
analysis (PFS, ORR, DOR) and PK, and February 17, 2017, for the 
final OS analysis. A log-rank test stratified by EGFR mutation sta-
tus at randomization was used to assess PFS, and the two-sided P 
value was calculated. However, as the study was not powered for 
the Japanese subset, all P values in this subset analysis were to be 
considered as nominal. A Cox proportional hazards model strati-
fied by EGFR mutation status at randomization was used to calcu-
late the HR and associated 95% CI for PFS. HRs and P values for 
PFS in a subgroup by EGFR mutation status at randomization, DOR, 
and OS were estimated from the unstratified Cox proportional haz-
ards models and unstratified log-rank tests, respectively. DOR was 
evaluated among the objective responders in the ITT population. OS 
at 30 mo was defined as the probability of a patient being alive at 
30 mo from the date of random assignment. OS at 30 mo was es-
timated by using Kaplan-Meier methods with a two-sided 95% CI. 
The median survival time and two-sided 95% CI for the median were 
provided by treatment arm. The ORR was compared between arms 
using Pearson’s chi-square test.

The safety population comprised patients in the ITT population 
who received at least one dose of study drug. Medical Dictionary 
for Regulatory Activities, version 19.1 preferred terms were used to 
summarize AEs. The trial was monitored by an independent data and 
safety monitoring committee, who evaluated patient safety on a pe-
riodic basis and determined whether the study should be modified 
or terminated based on ongoing reviews of safety data. Statistical 
analyses were conducted using SAS, version 9.4.

In addition, frequency and severity of AEs of interest (diar-
rhea, dermatitis acneiform, stomatitis and paronychia) before and 
after dose reduction from 45 mg once daily were analyzed. Plasma 
steady-state trough concentrations of dacomitinib were collected at 
d 1 of cycle 2, after at least 14 d of consecutive dacomitinib 45 mg 
once-daily dosing. These concentrations were then used to descrip-
tively compare the initial plasma exposure in patients who remained 
at 45 mg once daily for the duration of treatment, patients whose 
dose was reduced to 30 mg once daily as the lowest dose and pa-
tients whose dose was reduced to 15 mg once daily as the lowest 
dose. The patients who had available data of plasma steady-state 
trough concentrations were included into the analysis.6

3  | RESULTS

3.1 | Patient disposition

In total, 81 Japanese patients were randomly assigned to receive ei-
ther dacomitinib or gefitinib; 40 patients were randomized to the 
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dacomitinib arm and 41 patients were randomized to gefitinib. The 
disposition of these patients is shown in Figure 1. At the time of data 
cutoff for the primary analysis (July 29, 2016), study treatment was 
ongoing in 14 patients in the dacomitinib arm and six patients in the 
gefitinib arm.

Patient demographics and disease characteristics of this 
Japanese population are shown in Table 1. The median age of pa-
tients was 66 y in the dacomitinib arm and 67 y in the gefitinib 
arm. The patient demographics and disease characteristics were 
generally balanced, however, a smaller proportion of patients 
in the dacomitinib arm (52.5%) than in the gefitinib arm (63.4%) 
were aged ≥65 y. The proportion of female patients in the daco-
mitinib arm was slightly higher (62.5%) than that in the gefitinib 
arm (51.2%). More patients in the dacomitinib arm (70.0%) than in 
the gefitinib arm (51.2%) had ECOG performance status of zero. 
Overall, the median body weight was 55.1 kg, 53.9 kg in the da-
comitinib arm and 55.2 kg in the gefitinib arm. At randomization, 
approximately two-thirds of patients in each treatment arm had 
EGFR gene mutations of exon 19 deletion, and the remainder had 
exon 21 L858R substitution mutation. The proportion of patients 
with smoking history was higher in the dacomitinib arm (52.5%) 
than that in the gefitinib arm (41.4%).

The median duration of treatment and number of cycles ad-
ministered was greater for dacomitinib than for gefitinib. The me-
dian duration of treatment was 74.9 wk (range, 2.1-161.7 wk) in 
the dacomitinib arm and 51.7 wk (range, 3.9-148.3 wk) in the ge-
fitinib arm, and the median number of treatment cycles was 19.5 

(range, 1-41 cycles) for dacomitinib and 13.0 (range, 1-38 cycles) 
for gefitinib.

3.2 | Efficacy

Consistent with the overall study results,3 in the Japanese population, 
there was a clinically meaningful prolongation of PFS as assessed by 
BIRC with dacomitinib in comparison with that with gefitinib (strati-
fied HR, 0.544 [95% CI, 0.307-0.961]; 2-sided P = .0327; median PFS, 
18.2 mo [95% CI, 11.0-31.3 mo] for dacomitinib vs 9.3 mo [95% CI, 7.4-
14.7 mo] for gefitinib; Figure 2). PFS results by investigator assessment, 
stratified HR, 0.626 (95% CI, 0.367-1.069); 2-sided P = .0830; median 
PFS of 18.3 mo (95% CI, 14.6-22.1) with dacomitinib and 10.2 mo with 
gefitinib (95% CI, 7.3-16.9) were consistent with the BIRC findings.

Dacomitinib also improved PFS in patients with both exon 19 
deletion (unstratified HR, 0.714 [95% CI, 0.360-1.413]; 2-sided 
P = .3295) and exon 21 L858R substitution mutation (unstratified 
HR, 0.302 [95% CI, 0.104-0.875]; 2-sided P = .0190) compared with 
gefitinib (Figure S1), although patient numbers were small in each 
arm.

There was no significant difference in ORR by BIRC between 
treatment arms (75.0% [95% CI, 58.8%-87.3%] for dacomitinib 
vs 75.6% [95% CI, 59.7%-87.6%] for gefitinib; 2-sided P = .9493; 
Table 2). There was one complete response in each treatment arm. 
However, median DOR was longer in the dacomitinib arm than that 
in the gefitinib arm (median DOR, 17.5 mo [95% CI, 10.2-34.3 mo] 

F I G U R E  1   Disposition of Japanese 
subset in ARCHER 1050 (cutoff date: July 
29, 2016). ITT, intention-to-treat

Received dacomitinib
(n = 40)

Received gefitinib
(n = 41)

Assigned to gefitinib
(n = 41)

Included in ITT analysis
(n = 40)

Included in ITT analysis
(n = 41)

Randomly assigned to treatment
(n = 81)

Assigned to dacomitinib
(n = 40)

Treatment ongoing
(n = 6)

Treatment ongoing
(n = 14)

Discontinued treatment (n = 26)
Adverse event (n = 10)
Progression or relapse (n = 9)
Global deterioration of health (n = 4) 
Other (n = 3)

Discontinued treatment (n = 35)
Adverse event (n = 8)
Progression or relapse (n = 15)
Global deterioration of health (n = 8)
Other (n = 4)

Included in safety analysis
(n = 40)

Included in safety analysis
(n = 41)
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compared with 8.3 mo [95% CI, 5.6-12.9 mo]; unstratified HR, 
0.435 [95% CI, 0.224-0.843]; 2-sided P = .0112). The ORR and 
DOR results by investigator assessment were consistent with the 
results by BIRC.

The maximum change in tumor size from baseline by best over-
all response based on BIRC is shown in Figure 3. In both treatment 
arms, most patients had a reduction in tumor size of >30%, although 
reductions in tumor size were greater in the dacomitinib arm than 
reductions in the gefitinib arm.

The OS data in the Japanese population were immature at the 
time of the final OS data cutoff (February 17, 2017) and median OS 
was not reached in either treatment arm. Deaths occurred in 13 pa-
tients (32.5%) in the dacomitinib arm and in 13 patients (31.7%) in the 
gefitinib arm (unstratified HR, 1.003 [95% CI, 0.465-2.165]; 2-sided 
P = .9941). The OS rates at 30 mo were 72.5% (95% CI, 54.0%-84.5%) 
in the dacomitinib arm and 69.1% (95% CI, 51.9%-81.2%) in the gefi-
tinib arm.

The majority of patients who discontinued dacomitinib therapy 
received subsequent systemic anti-cancer therapy and their total time 
on treatment was extended, as shown in Figure 4. The kinds of sub-
sequent systemic anti-cancer therapy drugs and sequences of admin-
istration in the dacomitinib and gefitinib arms varied. Of 31 patients 
in the dacomitinib arm who received subsequent systemic anti-cancer 
therapy, osimertinib was a subsequent systemic anti-cancer therapy 
in nine of those patients (Table S1). The proportion of patients who re-
ceived any subsequent systemic anti-cancer therapy was 77.5% in the 
dacomitinib arm and 85.4% in the gefitinib arm; 20.0% of patients re-
ceiving dacomitinib and 24.4% of patients receiving gefitinib had > 3 
subsequent systemic anti-cancer therapies (Table 3).

TA B L E  1   Patient demographics and disease characteristics 
(Japanese ITT population)

 
Dacomitinib
n = 40

Gefitinib
n = 41

Age, median (range), y 66 (39-82) 67 (49-86)

18-64, n (%) 19 (47.5) 15 (36.6)

65-74 13 (32.5) 18 (43.9)

≥75 8 (20.0) 8 (19.5)

Sex, n (%)

Male 15 (37.5) 20 (48.8)

Female 25 (62.5) 21 (51.2)

ECOG performance status, n (%)

0 28 (70.0) 21 (51.2)

1 12 (30.0) 20 (48.8)

Disease stage, n (%)

IIIB 1 (2.5%) 1 (2.4%)

IV 38 (95%) 40 (97.6%)

Unknown 1 (2.5%) 0

Smoking status, n (%)

Never 19 (47.5) 24 (58.5)

Former 20 (50.0) 16 (39.0)

Current 1 (2.5) 1 (2.4)

EGFR mutation status, n (%)

Exon 19 deletion 26 (65.0) 26 (63.4)

Exon 21 L858R 
mutation

14 (35.0) 15 (36.6)

Note: Cutoff date: July 29, 2016.
Abbreviation: ITT, intention-to-treat.

F I G U R E  2   PFS of dacomitinib compared with gefitinib by blinded independent review committee (Japanese ITT population; cutoff date: 
July 29, 2016). The HR and associated CI was obtained from a stratified Cox Regression and the P-value was based on a stratified log-rank 
test with EGFR mutation status at randomization as the stratification factor. CI, confidence interval; HR, hazard ratio; ITT, intention-to-treat; 
PFS, progression-free survival
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Dacomitinib
Gefitinib
Censored

No. at risk
Dacomitinib   40  28  17  14  8  5   0  0  0
Gefitinib 41  25  15  8  1  1  0  0  0

Dacomitinib
(n = 40)

Gefitinib
(n = 41)

Events, 2n 2 31

Median PFS (95% CI) , months 18.2 (11.0 – 31.3) 9.3 (7.4 – 14.7)

HR (95% CI) vs Gefitinib 0.544 (0.307 – 0.961)

Log-rank test P value (2-sided) .0327
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3.3 | Safety

All 81 Japanese patients received study treatment, and all re-
ported AEs of any cause. There were no notable differences in 
the proportion of patients with serious adverse events (SAEs) of 
any cause and Grade 3 AEs between the dacomitinib and gefitinib 
arms, and no new safety signals were identified in Japanese pa-
tients compared with the overall study population (Table 4). No 
Grade 4 or 5 AEs were observed with dacomitinib, whereas three 
Grade 4 AEs (suicide attempt [n = 1] and hepatic enzyme increased 
[n = 2]) and one Grade 5 AE (disease progression) occurred with 
gefitinib.

In the dacomitinib arm, AEs of any cause were primarily gas-
trointestinal, skin, and nail, respiratory, and/or systemic symp-
toms. The most commonly reported Grade 3 AEs were dermatitis 
 acneiform (27.5%) and paronychia (22.5%) with dacomitinib and 
increased alanine aminotransferase (12.2%) with gefitinib 
(Table 5).

Interstitial lung disease or pneumonitis was reported in two 
patients (5.0%; 1 Grade 1 AE and one Grade 2 AE) in the dacomi-
tinib arm and one patient (2.4%; 1 Grade 1 AE) in the gefitinib arm. 
However, the sample size did not permit conclusions to be drawn 
about the incidence of interstitial lung disease AEs. In the dacomi-
tinib arm, there were no deaths reported as Grade 5 AEs; in the ge-
fitinib arm, death reported as a Grade 5 AE occurred in one patient 
(2.4%, not related to the study drug). SAEs of any cause occurred 
in six (15.0%) patients in the dacomitinib arm and seven (17.1%) pa-
tients in the gefitinib arm. The most common SAE in the dacomitinib 
arm was diarrhea occurring in two patients (5%) and the most com-
mon SAE in the gefitinib arm was hepatic enzyme increases occur-
ring in two patients (4.9%).

3.4 | Dose modification

Dose modification was more frequent with dacomitinib than with 
gefitinib. The proportion of Japanese patients with AEs leading to 
dose reductions (85.0% and 24.4%, respectively) or dosing interrup-
tions (67.5% and 43.9%, respectively) was higher with dacomitinib 
than with gefitinib (Table 4). AEs leading to permanent treatment 
discontinuation occurred in 25.0% of patients receiving dacomitinib 
and 19.5% of patients receiving gefitinib (Table 4). The lowest dac-
omitinib dose on study was 30 mg once daily for 27.5% of patients 
and 15 mg once daily for 57.5% of patients (Table 6). A higher propor-
tion of patients in the Japanese population in both treatment arms 
had AEs leading to a dose reduction or dosing interruption than that 
in the overall population.3 The most common AEs leading to a dose 
reduction or dosing interruption were paronychia (55%), dermatitis 
acneiform (55%), and diarrhea (25%) in the dacomitinib arm and ala-
nine aminotransferase increased (12.2%), abnormal hepatic function 
(7.3%), dermatitis acneiform (7.3%), and paronychia (7.3%) in the ge-
fitinib arm.

Reasons for permanent treatment discontinuation in the dacomi-
tinib arm among the six patients who did not have a dose reduction 
were as follows: AEs (n = 3; 1 case for each of interstitial lung dis-
ease, dermatitis acneiform, and infection), objective progression or 
relapse (n = 2), and global deterioration of health (n = 1). Five of these 
patients received subsequent systemic anti-cancer therapy.

In general, the incidence and severity of AEs decreased fol-
lowing dose reductions. The incidence of Grade 2 diarrhea and 
stomatitis decreased in the dacomitinib arm after the first dose re-
duction while there was an accompanying increase in the incidence 
of Grade 1 diarrhea and stomatitis, reflecting a reduction in the 
severity of these AEs after the first dose reduction; for dermatitis 

 
Dacomitinib
n = 40

Gefitinib
n = 41

Type of response, n (%)

Complete response 1 (2.5) 1 (2.4)

Partial response 29 (72.5) 30 (73.2)

Stable disease 9 (22.5) 5 (12.2)

Progressive disease 1 (2.5) 2 (4.9)

Not evaluable 0 (0.0) 3 (7.3)

Objective response rate (95% CI) 75.0 (58.8-87.3) 75.6 (59.7-87.6)

2-sided Pb  0.9493

Duration of response in responders, mo

Median (95% CI) 17.5 (10.2-34.3) 8.3 (5.6-12.9)

HR (95% CI) 0.435 (0.224-0.843)

2-sided Pc  0.0112

Note: Cutoff date: July 29, 2016.
Abbreviations: CI, confidence interval; HR, hazard ratio; ITT, intention-to-treat.
aBy blinded independent review committee. 
bP (2-sided) is from Pearson’s chi-square test. 
cP (2-sided) is from log-rank test. 

TA B L E  2   Best overall response 
(Japanese ITT population)a
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acneiform and paronychia, the incidence of Grade 3 AEs was de-
creased, while the incidence of Grade 2 AEs was increased after 
the dose reduction (Figure 5). Dacomitinib treatment duration was 
generally longer in patients who received a dose reduction than 
that in those who did not receive a dose reduction (Figure 6). The 
median PFS was 18.5 mo (95% CI: 11.0-31.3) in those patients who 
received a dose reduction (n = 34) and 18.2 mo (95% CI: 11.0-31.3) 
in all patients (n = 40) (Figure S2). In addition, after the first treat-
ment cycle, geometric mean (geometric coefficient of variation; 
gCV%) of plasma steady-state trough concentrations at cycle 2, 
d 1 was 67 ng/ml (26.9%) for patients without any dose reduction 
(n = 4), 81 ng/mL (38.8%) for patients with 30 mg once a day as the 

lowest dose (n = 9), and 78.1 ng/mL (39.0%) for patients with 15 mg 
once a day as the lowest dose (n = 16), respectively (Figure 7).

4  | DISCUSSION

Consistent with the overall study results from ARCHER 1050,3 dac-
omitinib improved PFS as assessed by BIRC compared with gefitinib 
when administered as first-line treatment in Japanese patients with 
EGFR-positive advanced NSCLC. The prolongation in median PFS of 
8.9 mo in favor of dacomitinib was clinically meaningful. Dacomitinib 
also was efficacious in patients with either EGFR exon 19 deletion or 

F I G U R E  3   Maximum tumor change from baseline by best overall response based on blinded independent review committee (Japanese 
ITT population; cutoff date: July 29, 2016). A, dacomitinib arm. B, gefitinib arm. Dashed line at ≥20% increase shows cutoff for progressive 
disease and at ≥30% reduction shows cutoff for partial response. ITT, intention-to-treat. Indeterminate was defined as progression not 
documented within 12 wk after start of treatment date and where none of the other categories (complete response, partial response, stable 
disease, or progressive disease) was applicable

–100
–90
–80
–70
–60
–50
–40
–30
–20
–10

0
10
20
30
40
50 Dacomitinib arm

M
ax

im
um

tu
m

or
ch

an
ge

fr
om

ba
se

lin
e

(%
)

–100
–90
–80
–70
–60
–50
–40
–30
–20
–10

0
10
20
30
40
50 Gefitinib arm

M
ax

im
um

tu
m

or
ch

an
ge

fr
om

ba
se

lin
e

(%
)

Stable/No responseProgressive disease

Partial responseComplete response Indeterminate

(A)

(B)



     |  1731NISHIO et al.

exon 21 L858R substitution mutation, with a greater improvement 
in those with the exon 21 L858R substitution mutation. Although 
patient numbers were limited in these subgroups, these results are 
also consistent with what was reported for the overall population.3 
The median OS was immature in both treatment arms as there were 
a limited number of OS events. Although there was no significant 
difference in ORR between treatment arms, DOR was longer in the 

dacomitinib arm than that in the gefitinib arm. The greater clinical 
benefit observed in the dacomitinib arm compared to the gefitinib 
may have been related to the fact that gefitinib is a first-generation 
EGFR TKI that selectively targets EGFR and is reversible, whereas 
dacomitinib is a second-generation EGFR TKI that is irreversible and 
is an inhibitor of EGFR/HER1, HER2, and HER4.3 The median PFS by 
investigator assessment with dacomitinib was 16.6 mo in ARCHER 

F I G U R E  4   Total duration of treatment by dacomitinib and subsequent systemic anti-cancer therapy (Japanese safety population; 
cutoff date: February 17, 2017). The duration of treatment with dacomitinib is shown in blue, with subsequent systemic anti-cancer 
therapy (including the interval between subsequent systemic anti-cancer therapies) in red, with osimertinib in yellow. The period between 
dacomitinib treatment and subsequent systemic anti-cancer therapy is shown in gray. Green dots indicate patients who remained alive at the 
time of data cutoff. Red arrowheads indicate patients who are ongoing the subsequent systemic therapy at the time of data cutoff
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1050.3 The median PFS by investigator assessment reported with 
afatinib7 (another second-generation irreversible inhibitor of EGFR 
TKI) was 11.1 mo in patients with NSCLC that had EGFR mutations. 
In the FLAURA study of first-line therapy in patients with EGFR-
positive NSCLC, the investigator-assessed median PFS with osimer-
tinib (a third-generation EGFR TKI with activity against the T790M 
resistance mutation)8,9 was 18.9 mo.

The median PFS by blinded independent central review (BICR) 
with dacomitinib was 18.2 mo in the Japanese population of 

ARCHER 1050. Nevertheless, comparisons of efficacy across trials 
are limited by differences in trial methodology and disease charac-
teristics. For example, ARCHER 1050 excluded patients with central 
nervous system metastases,4 whereas the LUX-Lung 3 and FLAURA 
trials included patients with these metastases.7,9

Although patient numbers were small in each arm, in the 
Japanese subgroup of ARCHER 1050 dacomitinib improved PFS 
in patients with either exon 19 deletion and with exon 21 L858R 
substitution compared with gefitinib. In the afatinib LUX-Lung 3, in-
cluding the subgroup analysis of Japanese patients, and LUX-Lung 6 
trials, but not LUX-Lung 7, PFS improvement was greater in patients 
with an exon 19 deletion than in those with an exon 21 L858R sub-
stitution mutation.7,10-12

In the present analysis, the safety profile of dacomitinib was 
manageable, and no new safety signals were observed in this popu-
lation of Japanese patients compared with the overall study popula-
tion. The most frequently reported AEs related to dacomitinib in the 
Japanese patients were skin and gastrointestinal disorders, consis-
tent with the known safety profile of dacomitinib and other first- and 
second-generation EGFR TKIs.3,13,14 Most Japanese patients in the 
dacomitinib arm had dose reductions or dosing interruptions, primar-
ily due to AEs. A higher proportion of patients in the Japanese sub-
group in both treatment arms had AEs leading to dose reduction or 
dosing interruptions than that in the overall population,3 possibly re-
lated to the lower median body weight, 55.1 vs 59.9 kg, respectively, 
and higher initial dacomitinib exposure in the Japanese patients com-
pared to that of the overall population.6 At both dacomitinib dose 
reduction levels (30 mg and 15 mg daily), median weights, as well as 
upper and lower boundaries for weight, were lower than for patients 
who remained on the initial 45 mg daily dose of dacomitinib.6

Following dose reductions, the severity of common AEs associ-
ated with dacomitinib (ie, diarrhea, stomatitis, dermatitis acneiform, 
and paronychia) was reduced in the Japanese population (Figure 5), 
consistent with the overall population which has been previously 
reported.5,6 As seen with the overall ARCHER 1050 population, fol-
lowing an initial dacomitinib dose of 45 mg once daily, dose reduc-
tions based on the tolerability in each patient can be implemented 
to decrease severity of toxicities, improve tolerability, and allow for 
prolongation of the treatment duration, thereby allowing patients an 
opportunity to receive the greatest benefit from therapy. As simi-
larly described for afatinib (LUX-Lung 3), these findings suggest that 
emergence of treatment-related AEs associated with dacomitinib, 
and subsequent dose modifications, are potential predictive markers 
for treatment duration.7

For the overall population, although PFS results by lowest dose 
received were not based on criteria present at randomization, me-
dian PFS was similar between all dacomitinib-treated patients and 
those with dose reduction. The benefit of PFS was maintained in pa-
tients who received dose reductions.6 For the Japanese population, 
although the sample size was limited, the results were similar to the 
overall population.

In the overall population, patients who remained at a dacomi-
tinib dose of 45 mg once a day tended to have the lowest initial 

TA B L E  3   Subsequent systemic anti-cancer therapy (Japanese 
ITT population)

 
Dacomitinib
n = 40

Gefitinib
n = 41

Number of SSTs, n (%)

Any 31 (77.5) 35 (85.4)

1 8 (20.0) 13 (31.7)

2 9 (22.5) 5 (12.2)

3 6 (15.0) 7 (17.1)

>3 8 (20.0) 10 (24.4)

Number of SSTs per patient

Number of patients 
with any SST, n

31 35

Mean 2.7 2.8

Median (range) 2.0 (1-7) 2.0 (1-8)

Time from last dose of study treatment to first SST, wk

Number of patients 
with any SST

31 35

Mean 8.4 6.8

Median (range) 5.6 (0.3-35.4) 3.3 (0.3-59.0)

Note: Cutoff date: February 17, 2017.
Abbreviation: SST, subsequent systemic anti-cancer therapy.

TA B L E  4   Adverse events of any cause (Japanese safety 
population)

 
Dacomitinib
n = 40

Gefitinib
n = 41

Patients with any adverse 
event, n (%)

40 (100) 41 (100)

Serious adverse events, n (%) 6 (15.0) 7 (17.1)

Grade 3 adverse events, n (%) 19 (47.5) 18 (43.9)

Grade 4 adverse events, n (%) 0 (0.0) 3 (7.3)

Grade 5 adverse events, n (%) 0 (0.0) 1 (2.4)

Adverse event leading to 
treatment discontinuation, 
n (%)

10 (25.0) 8 (19.5)

Adverse event leading to dose 
reduction, n (%)

34 (85.0) 10 (24.4)

Adverse event leading to dose 
interruption, n (%)

27 (67.5) 18 (43.9)

Note: Cutoff date: July 29, 2016.
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Dacomitinib
n = 40

Gefitinib
n = 41

No dose reduction, n (%) 6 (15.0) 31 (75.6)

Lowest dose on study (dacomitinib: reduction to 30 mg/d; 
gefitinib: reduction to 250 mg every 2 d), n (%)

11 (27.5) 6 (14.6)

Lowest dose on study (dacomitinib: reduction to 15 mg/d; 
gefitinib: >1 dosing changea ), n (%)

23 (57.5) 4 (9.8)

Any dose reduction, n (%) 34 (85.0) 10 (24.4)

Note: Cutoff date: July 29, 2016.
aAdditional dose reduction(s) for gefitinib followed re-escalation of dose to 250 mg once daily after 
dose reduction. 

TA B L E  6   Dose reductions (Japanese 
safety population)

F I G U R E  5   Incidences and severity of adverse events of interest before and after dacomitinib dose reduction (Japanese safety 
population; cutoff date: July 29, 2016). (A, diarrhea; B, dermatitis acneiform; C, stomatitis; D, paronychia. QD, once daily). The incidences 
and severity of the adverse events are summarized in patients who did or did not undergo dose reductions because of adverse events. The 
frequencies of adverse events in the interval before the dose reductions and in the interval after dose reductions are indicated. For diarrhea, 
dermatitis acneiform, stomatitis, or paronychia, there were no Grade 4 adverse events requiring dose reductions
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F I G U R E  6   Treatment duration and dacomitinib dose adjustments (Japanese safety population; cutoff date: February 17, 2017). QD, 
once daily. The duration of treatment with 45 mg QD is shown in blue, with 30 mg QD in red, and with 15 mg QD in green. The period of 
dose interruption is shown in gray. Adverse events leading to dose reduction are plotted on the timing. The other skin toxicity cluster term 
includes dry skin, nail disorder, palmar-plantar erythrodysesthesia syndrome, paronychia, skin fissures, skin ulcer, or xerosis; the diarrhea 
cluster term includes acute prerenal failure, azotemia, dehydration, diarrhea, blood urea nitrogen/creatinine ratio increased, electrolyte 
imbalance, hypovolemia, or prerenal failure; the dermatitis acneiform cluster term includes any preferred term within the high level term 
acnes, drug eruption, rash, rash erythematous, rash generalized, rash maculopapular, or rash pruritic; the stomatitis cluster term includes any 
preferred term within the high level term stomatitis and ulceration, cheilitis, oral pain, or oropharyngeal discomfort, oropharyngeal pain or 
mucosal inflammation
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dacomitinib exposure, compared with those patients who had their 
dose reduced to 30 mg or 15 mg once a day as the lowest dose.6 In 
the Japanese subgroup, after the first cycle of treatment, patients 
who did not have any dose reductions from the initial dacomitinib 
dose of 45 mg once a day appeared to have slightly lower initial 
exposures than patients who had dacomitinib dose reductions, al-
though the patient numbers in each treatment arm were limited 
(Figure 7). This relationship between dose reduction and drug ex-
posure has been reported with afatinib.7 The management of AEs 
by means of dose reduction in the afatinib LUX-Lung 6 trial allowed 
more patients to continue receiving afatinib and to optimally bene-
fit from therapy.12 Furthermore, in a real-world observational study 
of afatinib in patients with EGFR-positive advanced NSCLC includ-
ing Japanese patients, the severity of AEs associated with afatinib 
was reduced as a result of dose modifications without loss of effec-
tiveness.15 By following established AE management protocols for 
second-generation EGFR TKIs such as afatinib16 and dacomitinib,5 
treatment may be optimized in clinical practice in Japan.

The overall treatment of patients with EGFR-positive advanced 
NSCLC treated with EGFR TKIs may be prolonged by the appropriate 
use of subsequent systemic anti-cancer therapies. Most patients in 
this Japanese population from the ARCHER 1050 trial received ≥1 
subsequent systemic anti-cancer therapy, including chemotherapy 
and other EGFR TKIs (including osimertinib). The numbers and se-
quences of different subsequent systemic anti-cancer therapies ad-
ministered to Japanese patients in this study varied considerably in 
both the dacomitinib and gefitinib arms; however, the proportion of 
osimertinib use as subsequent therapy was similar (9.7% of dacomi-
tinib patients and 11.1% of gefitinib patients) in both arms.

The factor that may have contributed to improvement in OS is 
the impact of subsequent therapy after discontinuation of study 
drugs.4 Patients who received third-generation EGFR TKIs as subse-
quent therapy appeared to have longer survival than patients who 
received chemotherapy.4 In the case of Japanese patients, the OS is 
immature and the number of patients who had access to osimertinib 

was very limited because it was not widely available until 1 y after 
study enrollment had closed. The importance of sequential therapy 
is noted in treatment guidelines for EGFR-positive NSCLC, which 
recommend osimertinib (if not previously received), chemotherapy, 
or other targeted agents according to the patient's disease char-
acteristics.17 The benefit of sequential therapies for EGFR-positive 
NSCLC was shown in the multinational, retrospective, observa-
tional, GioTag study, in which treatment with a second-generation 
EGFR TKI (afatinib) followed by osimertinib prolonged time on 
treatment and clinical benefit was reported in patients with EGFR-
positive NSCLC, suggesting that use of osimertinib as subsequent 
systemic anti-cancer therapy after first-line second-generation 
EGFR TKI was an effective treatment sequence.18

Finally, consistent with overall study results, dacomitinib im-
proved median PFS and median DOR vs gefitinib in first-line treat-
ment of Japanese patients. Dacomitinib dose modifications based 
on tolerability in the Japanese population were more frequent com-
pared with the overall population and are a key management strat-
egy for extending the duration of treatment with dacomitinib. Based 
on these results, dacomitinib should be considered a first-line treat-
ment option in Japanese patients with EGFR-positive NSCLC.
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