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Abstract: EGFR tyrosine-kinase inhibitors (TKIs) have now been firmly established as the 

first-line treatment for non-small-cell lung cancer (NSCLC) patients harboring activating 

EGFR mutations, based on seven prospective randomized Phase III trials. However, despite 

significantly improved overall response rate and improved median progression-free survival 

when compared to platinum-doublet chemotherapy, EGFR-mutant NSCLC patients treated 

with EGFR TKIs invariably progress due to the emergence of acquired resistances, with 

the gatekeeper T790M mutation accounting for up to 60% of the resistance mechanisms. 

Second-generation irreversible EGFR TKIs were developed in part to inhibit the T790M 

mutation, in addition to the common activating EGFR mutations. Dacomitinib is one such 

second-generation EGFR TKI designed to inhibit both the wild-type (WT) EGFR and 

EGFR T790M. Afatinib is another second-generation EGR TKI that has been now been 

approved for the first-line treatment of EGFR-mutant NSCLC patients, while dacomitinib 

continues to undergo clinical evaluation. We will review the clinical development of 

dacomitinib from Phase I to Phase III trials, including the two recently published nega-

tive large-scale randomized Phase III trials (ARCHER 1009, NCIC-BR-26). Results from 

another large-scale randomized trial (ARCHER 1050) comparing dacomitinib to gefitinib 

as first-line treatment of advanced treatment-naïve EGFR-mutant NSCLC patients will soon 

be available and will serve as the lynchpin trial for the potential approval of dacomitinib 

in NSCLC. Meanwhile, third-generation EGFR TKIs (eg, CO-1686 [rociletinib], AZ9291, 

HM61713, EGF816, and ASP8273) that preferentially and potently inhibit EGFR T790M 

but not WT EGFR are in full-scale clinical development, and some of these EGFR TKIs 

have received “breakthrough” designation by the US Food and Drug Administration and 

will likely be approved in late 2015. Given the rapid development of third-generation 

EGFR TKIs and the approval of gefitinib, erlotinib, and afatinib as first-line treatment of 

EGFR-mutant NSCLC patients, the future role of dacomitinib in the treatment of NSCLC 

seems to be limited.

Keywords: dacomitinib, epidermal growth factor receptor (EGFR), tyrosine-kinase inhibitor 

(TKI), EGFR T790M, second-generation EGFR TKI

Introduction
The discovery of activating EGFR mutations in non-small-cell lung cancer (NSCLC) 

in 2004 heralded the era of molecular classification of lung cancer and precision cancer 

medicine in lung cancer.1–3 Although it was not until 2009 when the first retrospective 

analysis from the seminal IPASS trial demonstrated that testing for activating EGFR 

mutations matters in adenocarcinoma of the lung in determining whether EGFR tyrosine-

kinase inhibitor (TKI) or platinum-doublet chemotherapy is more efficacious. Prior 

to that, it is generally accepted that clinical characteristics, such as Asian ethnicity, 
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adenocarcinoma, female sex, and never-smoking status, are 

sufficient to enrich for NSCLC patients who may benefit from 

EGFR TKIs, and testing for activating EGFR mutation is 

expensive and hence unnecessary.4 IPASS also demonstrated 

that EGFR TKIs should optimally be used as first-line treat-

ment of NSCLC patients harboring activating EGFR muta-

tions.4 In the next 3 years, seven randomized trials comparing 

EGFR TKIs to doublet platinum-based chemotherapy were 

published or presented confirming and cementing that EGFR 

TKIs is the standard of care for NSCLC patients harboring 

activating EGFR mutations.5–11 All these trials demonstrated 

statistical significant improvement in overall response rate 

(ORR) and progression-free survival (PFS) with EGFR 

TKIs over doublet chemotherapy in EGFR-mutated NSCLC 

patients. However, the median PFS for NSCLC patients with 

EGFR-activating mutations is in the range of 10–14 months, 

as invariably almost all patients will progress on EGFR TKIs. 

One of the main mechanisms of acquired resistance to EGFR 

TKIs is the emergence of gatekeeper T790M mutation. in 

several large-scale (.20 patients) retrospective studies that 

investigated the acquired-resistance mechanism to EGFR 

TKIs in EGFR-mutated NSCLC patients, the prevalence of 

T790M gatekeeper alone or in conjunction with other potential 

resistance mechanisms was about 60%.12–15

In vitro and nonhuman clinical 
pharmacology of dacomitinib
Dacomitinib is designed and synthesized as a pan-HER 

inhibitor, while first-generation EGFR TKIs (gefitinib and 

erlotinib) effectively inhibit EGFR only. The inhibitory con-

centrations needed to inhibit 50% (IC
50

) against the purified 

kinase activities of the wild-type (WT) EGFR, ERBB2 and 

ERBB4 by dacomitinib is 6.0 nM, 45.7 nM and 73.7 nM 

respectively. In contrast, the IC
50

 for gefitinib against WT 

EGFR, ERBB2 and ERBB4 kinase is 3.1 nM, 343 nM and 

476 nM respectively, and the IC
50

 for erlotinib is 0.56 nM, 

512 nM, and 790 nM, respectively.16 Even as a pan-HER 

inhibitor, dacomitinib is still better at inhibiting EGFR than 

other members of the HER family, and has comparable but 

not superior IC
50

 against WT EGFR when compared to first-

generation EGFR TKIs. In addition to inhibiting the two 

most common activating EGFR mutations (exon 19 deletion 

and L858R substitution), dacomitinib also has inhibitory 

activity in gefitinib-resistant cell-line models harboring 

EGFR exon 20 T790M resistance mutations. The in vitro IC
50

 

of dacomitinib against the cell lines HCC827 (exon 19 del 

E746_A750), and H3255 (L858R substitution) is 0.002 M 

and 0.0007 M, respectively, and for gefitinib, the IC
50

 is 

0.008 M and 0.075 M, respectively, highlighting the potency 

of dacomitinib against the two common EGFR mutations. 

Furthermore, gefitinib does not inhibit T790M whilst dacomi-

tinib has potential inhibitory activity.16 However, it should 

be noted that the IC
50

 against the T790M for dacomitinib is 

in the range of hundreds of nanomolars.16 In animal studies, 

dacomitinib has high bioavailability (.50%), long half-life 

(.12 hours), and large volume of distribution (.17 L/kg) 

in rats, monkeys, and dogs.17

Clinical development of dacomitinib 
(ARCHER)
The development of dacomitinib in NSCLC by Pfizer is under 

the acronym ARCHER (Advanced Research for Cancer 

targeted pan-HER therapy), and will be used throughout this 

review to list the major dacomitinib trials in NSCLC. The list 

of dacomitinib trials in this review is in Table 1.

ARCHeR 1001 (US Phase i study), 
ARCHeR 1003 (South Korea Phase i 
study), ARCHeR 1005 (Japan Phase i study)
Three Phase I studies of dacomitinib have been conducted in 

the US, Japan, and South Korea, and are listed in Table 2.18–20 

The US trial had the most patients, but all three trials revealed 

similar side effects of dacomitinib that are also typical of 

EGFR TKIs (rash, stomatitis, diarrhea, paronychia, dry skin), 

with diarrhea, stomatitis, rash, and palmar–plantar erythro-

dysesthesia as the dose limiting toxicities determined from 

the US Phase I trial.18 All three Phase I trials arrived at the 

same recommended Phase II dose of 45 mg of dacomitinib 

orally once daily. There did not seem to be a food effect on 

the pharmacokinetic level of dacomitinib.18 The half-life of 

dacomitinib was estimated to be 59–85 hours in the US Phase I 

study.18 Although not stated, the half-life of dacomitinib in 

Japanese patients seemed to be similar to US patients.19

There was an expanded cohort of the US Phase I trial where 

57 NSCLC patients were enrolled and treated with 45 mg once 

daily of dacomitinib. A total of 33 of the 57 NSCLC patients 

harbored EGFR mutations, including exon 19 deletion, 

L858R, exon 20 insertion, and exon 19 deletion/T790M. Of the 

21 NSCLC patients harboring the common EGFR mutations, 

two patients achieved partial responses (9.5%), eleven patients 

achieved stable disease (SD; 52.3%), and eight patients had 

progressive disease (PD; 38.1%) as the best response. Of the 

four NSCLC patients with exon 19 deletion/T790M muta-

tion, two achieved SD and two PD as the best response. 
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Table 1 List of dacomitinib trials in this review

ARCHER NCT number Description References

Single-arm Phase I
1001 00225121 US Phase i trial 18
1003 00553254 South Korea Phase i trial 20
1005 00783328 Japan Phase i trial 19
Single-arm Phase II
1002 00548093 US Phase ii trial, KRAS wT 21
1017 00818441 Single-arm first-line treatment of never-smoker/light former smoker or in EGFR-mutant  

NSCLC patients
28

Randomized Phase II
1028 00769067 Randomized Phase ii dacomitinib versus erlotinib as second-line treatment in unselected  

NSCLC
26

Randomized Phase III
1009 01360554 Randomized dacomitinib versus erlotinib in second-line treatment of unselected NSCLC 27
BR-26 01000025 Randomized dacomitinib versus placebo in third-line or beyond treatment of unselected  

NSCLC
28

1050 01774721 Randomized dacomitinib versus erlotinib as first-line treatment of EGFR-mutant (exon  
19 deletion or L858R) NSCLC

29

Abbreviations: wT, wild type; NSCLC, non-small-cell lung cancer.

Table 2 Comparison of the results of the three dacomitinib Phase i studies

US18 South Korea20 Japan19

n 121 12 13
ClinicalTrials.gov NCT number 00225121 00553254 00783328
ARCHeR 1001 1003 1005
Tumor types Solid malignancies

NSCLC (45%)
Colorectal (22%)
Breast (6%)
Ovarian (5%)

KRAS wT NSCLC, prior erlotinib  
or gefitinib failure, more than one  
systemic regimen

Solid malignancies
NSCLC (69%)
Colorectal (15%)
Breast (8%)

Dose range 0.5–60 mg 30–45 mg 15–45 mg
DLTs Diarrhea, stomatitis,  

rash, palmar–plantar  
erythrodysesthesia

None None

RP2D 45 mg orally daily 45 mg orally daily 45 mg orally daily
Grade 4 toxicities (.5%) None None None

Grade 3 toxicities (.5%) Diarrhea (9.9%)
Dermatitis acneiform (5.4%)

None Diarrhea (28.6%)
Decreased appetite (14.3%)
ALT increased (14.3%)
AST increased (14.3%)

Most common toxicities Grade 1 diarrhea (39%)
Grade 1 rash (27.0%)
Grade 1 dry skin (26.2%)
Grade 1 nausea (25.2%)

Grade 2 dermatitis acneiform (50%)
Grade 1 diarrhea (42%)
Grade 1 paronychia (33.3%)
Grade 1 stomatitis (33.3%)

Grade 1–3 rash (100%)
Grade 1–3 diarrhea (92%)
Grade 1–3 paronychia (69%)
Grade 1–3 dry skin (62%)
Grade 1–3 stomatitis (62%)

Food effect None Not investigated Not investigated

Abbreviations: NSCLC, non-small-cell lung cancer; wT, wild type; DLTs, dose limiting toxicities; RP2D, recommended Phase ii dose; n, number of patients.

Of the six NSCLC patients with exon 20 insertion, one had 

a partial response, two had SD, and two had PD, with one 

nonevaluable. Interestingly, two NSCLC patients had HER2 

amplified, and both achieved SD as the best response. In the 

Phase II portion of the Phase I/II South Korean trial, the esti-

mated PFS at 4 months was 47.2% (95% confidence interval 

[CI] 31.6%–61.3%), with a median PFS of 15.4 weeks (~3.6 

months; 95% CI 9.7–17.6 weeks) and median overall survival 

(OS) of 46.3 weeks (~10.8 months; 95% CI 32.7–not reached) 

for the 43 KRAS WT NSCLC patients.20 Altogether, the initial 

clinical activity of dacomitinib is promising, but similar to the 

first-generation EGFR TKIs (gefitinib, erlotinib).
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Single-arm Phase II studies of 
dacomitinib (clinical and molecular 
selection)
There are two important single-arm medium-size studies 

(,100 patients) of dacomitinib (ARCHER 1002, ARCHER 

1017) that investigated the potential roles of dacomitinib 

in the treatment of two molecularly defined cohorts 

of NSCLC patients (KRAS WT and EGFR-mutated), 

respectively.

ARCHeR 1002 (KRAS wild type) 
(A7471002; NCT00548093)
ARCHER 1002 was a single-arm study of dacomitinib in 

patients with NSCLC who failed erlotinib and at least one 

and no more than two chemotherapy regimens (neoadjuvant/

adjuvant/investigational regimens did not count). Patients had 

to be either KRAS WT by the Scorpion Amplified Refrac-

tory Mutation System allele-specific polymerase chain-

reaction assay or assumed to be KRAS WT if the tumor was 

shown to harbor the common activating EGFR mutations 

(exon 19 deletion, L858R), with ORR as the primary end 

point. Interestingly, the primary end point was analyzed 

in two different patient cohorts (adenocarcinoma versus 

nonadenocarcinoma).21

The ORR was 4.8% and 6.3% for adenocarcinoma and 

nonadenocarcinoma patients, respectively, thus not reach-

ing the primary end point specified for adenocarcinoma 

patients (.=5%) but the end point for nonadenocarcinoma 

patients (.=1%). The ORR among EGFR-mutant patients 

was only 8%, with a disease-control rate at 6 weeks of 68% 

(Table 3). There was no RECIST (Response Evaluation 

 Criteria In Solid Tumors) response by dacomitinib among the 

six T790M EGFR-mutant patients.21 Of note, the ORR and 

PFS in KRAS WT NSCLC patients was similar to the results 

reported for erlotinib22 or gefitinib.23 Although the patients 

enrolled were heavily pretreated and the sample size was 

small, the low ORRs seen in patients with adenocarcinoma, 

EGFR T790M patients, and EGFR-mutant patients were 

disappointingly low.

ARCHeR 1017 (never-smokers/light 
former smokers or EGFR-mutant) 
(A7471017; NCT00818441)
ARCHER 1017 was a second single-arm Phase II study of 

dacomitinib in advanced treatment-naïve NSCLC patients 

with clinicopathologic characteristics enriched for activating 

EGFR mutations (adenocarcinoma, never-smokers defined T
ab
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as ,100 cigarettes lifetime or light former smokers defined 

as ,10 pack-years or $15 years since last cigarette and 

KRAS WT if non-Asian) or EGFR-mutant NSCLC patients 

regardless of smoking status.24 The EGFR-mutant cohort 

was added to the trial after the IPASS data4 were presented 

indicating the activity of EGFR TKI is most efficacious in 

molecularly defined EGFR-mutant patients rather than using 

clinical characteristics to select for patients for EGFR TKIs. 

Patients enrolled on the basis of clinical factors were retro-

spectively analyzed for EGFR mutations on available tissue. 

The primary end point of the study was PFS at 4 months, but 

an independent central review of radiologic response was not 

conducted. A second phase of the study in patients who had 

HER2 mutation or HER2 gene amplification was begun and 

has not been reported.

The 4-month PFS rate was 76.8%, and the median PFS 

was 11.5 months. There was also clinically meaningful 

improvement in quality of life in terms of dyspnea, chest 

pain, and cough. A total of 53 of the enrolled patients had 

a confirmed EGFR mutation (45 with the common EGFR 

mutations: exon 19 deletion [n=25] or exon 21 L858R substi-

tution [n=20]). Importantly, the median PFS in these patients 

with the two common EGFR mutations was 18.2 months, 

and ORR was 75.6% (95% CI 60.5–87.1). Furthermore, the 

estimated median OS was 40.2 months for the 45 patients 

with the two common EGFR mutations (Table 5). There 

was no significant difference between patients with exon 19 

deletion and patients with L858R substitution, respectively, 

in terms of ORR (75% versus 76%), median PFS (16.6 

months [95% CI 11.5–25.7] versus 18.3 months [95% CI 

9.2–24.8]), or estimated OS (40.0 months [95% CI 23.0–not 

reached] versus 46.0 months [95% CI 24.8–not reached]). 

The median PFS achieved in EGFR-mutant patients for 

dacomitinib in even this Phase II study was impressive, 

and similar to the median PFS achieved with afatinib in 

LUX-Lung-2 (15.6 months for exon 19 deletion as first-line 

treatment [n=17] and 16.0 months for L858R as first-line 

treatment [n=14]; all investigator-assessed),25 and provided 

expectation that the ARCHER 1050 trial (discussed later) 

would be positive.

Equally importantly, the ORR, median PFS, and esti-

mated median OS for the 14 EGFR WT NSCLC patients 

were 7.1% (95% CI 0.2–33.9), 2.1 months (95% CI 2.9–7.4), 

and 19.7 months (95% CI 3.5–24.3), respectively.24 Although 

the number of EGFR WT patients was small, these data are 

further indication that the clinical activity of dacomitinib 

is similar to the first-generation EGFR TKIs (gefitinib and 

erlotinib).

Randomized Phase II trial 
of dacomitinib
ARCHeR 1028 (dacomitinib versus 
erlotinib as second-line treatment 
in unselected NSCLC patients) 
(NCT00769067)
Dacomitinib was compared to erlotinib as second-line treat-

ment of unselected NSCLC patients in this 1:1 randomized 

open-label study. Stratification factors for the randomization 

included race (Asian versus non-Asian), smoking status 

(never-smoker versus ever-smoker), and histology (adeno-

carcinoma versus nonadenocarcinoma). The primary end 

point of the trial was $45% improvement in median PFS 

with dacomitinib over erlotinib.26

A statistically significant improvement in median PFS was 

seen in patients treated with dacomitinib compared to erlo-

tinib, with a stratified log-rank hazard ratio (HR) of 0.66 (95% 

CI 0.47–0.91, P=0.012). The calculated stratified log-rank HR 

for the primary end point took into account EGFR-mutation 

status, KRAS-mutation status, and Eastern Cooperative 

Oncology Group performance status. The median PFS for 

patients with activating EGFR mutations was 7.44 months, 

regardless of whether they were treated with dacomitinib or 

erlotinib (HR 0.46, 95% CI 0.18–1.18). Similarly, there was 

no difference in median PFS among KRAS-mutated patients, 

regardless of dacomitinib or erlotinib treatment (HR 0.99, 

95% CI 0.45–2.17). There was no difference in median PFS 

among two of the three stratification factors for randomization: 

race and smoking status. Dacomitinib resulted in significantly 

improved PFS among adenocarcinoma patients compared to 

erlotinib (HR 0.62, 95% CI 0.41–0.94). Not unexpectedly for 

a randomized Phase II trial, there was no significant difference 

in OS between the two treatment arms (Table 3).

ORR was a statistically better among dacomitinib-treated 

patients (17.0%) than erlotinib-treated patients (5.3%, 

P=0.011). However, treatment arms were imbalanced, 

with 20.2% of the dacomitinib-treated patients harboring 

activating EGFR mutations compared to only 11.7% of 

the erlotinib-treated patients. Of note, the median PFS of 

dacomitinib-treated patients decreased from 3.71 months for 

KRAS WT/EGFR any type-only patients to 2.21 months for 

both KRAS WT and EGER WT patients, indicating the PFS 

for dacomitinib was influenced by the presence of activating 

EGFR mutations. Given there was no difference in median 

PFS between dacomitinib-treated and erlotinib-treated EGFR-

mutant patients in this study, the best representative of WT 

NSCLC patients should have had the KRAS WT/EGFR WT 
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phenotype. Indeed, the most significant finding of the trial was 

that dacomitinib treatment (n=39) narrowly but statistically 

significantly improved median PFS over erlotinib treatment 

(n=51) among KRAS WT/EGFR WT patients (2.21 months 

versus 1.84 months, HR 0.61, 95% CI 0.37–0.99; P=0.043).26 

The results of ARCHER 1028 indicated dacomitinib can 

potentially confer improved PFS over erlotinib in both 

unselected and KRAS WT/EGFR WT NSCLC patients, and 

provided the rationale for launching the pivotal randomized 

Phase III ARCHER 1009 trial (described later).

Side effects attributable to EGFR TKIs were more 

prevalent among dacomitinib-treated patients than erlotinib-

treated patients: diarrhea (73.1% versus 47.8%), dermatitis 

acneiform (64.5% versus 57.4%), dry skin (23.7% versus 

14.9%), and stomatitis (29.0% versus 10.6%). Of note, 

grade 3 diarrhea (11.8% versus 4.3%), and grade 3 dermatitis 

(10.8% versus 6.4%) acneiform were more common among 

dacomitinib-treated patients. These side effects were reflected 

in the more severe symptom scores in patient-reported out-

comes. Dacomitinib-treated patients reported significantly 

more severe diarrhea symptoms during the first two cycles 

(56 days) of treatment and significantly more severe mouth-

sore symptoms during the first three cycles (84 days) of 

treatment. Furthermore, the symptom scores for diarrhea and 

sore mouth were always worse for dacomitinib than erlotinib 

throughout the duration of the trial. Paronychia, which is 

uncommon among first-generation EGFR TKIs, was quite 

common among dacomitinib-treated patients (25.8%) when 

compared to erlotinib-treated patients (8.5%).26 Therefore, 

in any pivotal trial involving dacomitinib, the benefit in 

PFS improvement has to exceed the potential downside of 

increased frequency and severity of side effects associated 

with dacomitinib treatment.

Randomized Phase III trials 
of dacomitinib
ARCHeR 1009 (dacomitinib versus 
erlotinib in unselected NSCLC patients 
[second-line and third line setting]) 
(NCT01360554)
ARCHER 1009 was a multinational, multicenter, randomized, 

double-blinded, Phase III study comparing the efficacy and 

safety of second-line treatment with dacomitinib to treatment 

with erlotinib in patients with advanced-stage NSCLC pre-

viously treated with at least one prior regimen. Primary end 

points were improvement in PFS among the whole population 

and among KRAS WT patients. Despite the improved PFS in 

KRAS WT/EGFR-any-type patients from ARCHER 1028, 

which may have been influenced by the higher proportion of 

EGFR mutations among dacomitinib-treated patients, and 

despite the observation that median PFS was significantly 

improved among KRAS WT/EGFR WT patients with dacomi-

tinib, KRAS WT/EGFR WT patients were not chosen as the 

patient population where the coprimary end point would be 

analyzed in this pivotal Phase III trial. Stratifications were 

by histology (adenocarcinoma versus nonadenocarcinoma), 

race (non-Asian versus Asian and Indian subcontinent), 

Eastern Cooperative Oncology Group performance status 

(0–1 versus 2), and smoking status (never-smoker versus 

ever-smoker). KRAS and EGFR mutations were analyzed with 

Scorpion Amplified Refractory Mutation System polymerase 

chain reaction (Qiagen NV, Venlo, the Netherlands).27

Of the patients enrolled, 59.1% harbored KRAS WT, 

77.7% were EGFR WT, 68.7% had adenocarcinoma histol-

ogy, and 18.3% were never-smokers. Adverse events of 

all grades from dacomitinib-treated patients (94.0%) were 

significantly more than erlotinib-treated patients (90.0%, 

P=0.0249), primarily due to increased incidences of all 

grades of diarrhea (72% versus 47%, P,0.0001), all grades 

of stomatitis (37% versus 20%, P,0.0001), and all grades 

of paronychia (21% versus 11%, P=0.0001).27 There was no 

difference in outcomes between the two treatment arms in 

the overall population and in the KRAS WT for ORR, PFS, 

or OS (Table 3). Furthermore KRAS WT/EGFR WT patients 

did not benefit more from dacomitinib either, as the median 

PFS was identical for both groups of patients (Table 3).27

Subgroup analysis did not reveal any clinicopathologic 

patient characteristics, including age, sex, ethnicity, smoking 

status, or histology favoring either dacomitinib or erlotinib. 

KRAS WT/EGFR WT groups were composed of roughly equal 

proportions of dacomitinib-treated (49.9%) and erlotinib-treated 

(50.3%) patients. Finally, there was no difference in the com-

posite time to deterioration of pain, dyspnea, fatigue, or cough 

(HR 0.90, 95% CI 0.76–1.07; P=0.77).27 In all, ARCHER 1009 

was a pivotal negative trial, with dacomitinib not superior to 

erlotinib in terms of ORR, PFS, OS, or quality of life, while it 

had significantly more toxicity than erlotinib.

NCiC-BR-26 (dacomitinib versus placebo 
as third-line or beyond treatment 
in unselected NSCLC patients) 
(NCT01000025)
In this Canadian National Cancer Institute of Cancer-sponsored 

randomized Phase III trial, dacomitinib was compared to 
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placebo in one of the largest Phase III randomized placebo-

controlled trials as third-line or beyond (after failure of 

chemotherapy and an EGFR TKI) treatment of advanced 

unselected NSCLC. OS was the primary end point of the trial, 

with the sample-size calculations based on 33% improve-

ment in OS (from 4.0 months to 5.3 months) based on 90% 

power and one-sided significance level of 2.5%. One of the 

secondary end points also included OS in KRAS WT patients 

and in EGFR-mutant patients. Stratification factors included 

centers, performance status, smoking status, ethnicity, best 

response to prior EGFR TKIs, and weight loss.28

A total of 720 patients were enrolled and randomized in 

a 2:1 ratio to dacomitinib and placebo, respectively; 26% of 

the patients had had one prior line of chemotherapy (plus one 

prior EGFR TKI), indicating that dacomitinib/placebo was 

third-line treatment for these patients. Furthermore, 59% of 

the patients had had two lines of chemotherapy, indicating that 

this was fourth-line treatment for these patients, because they 

also had to have failed one EGFR TKI. Another 12% of the 

patients had had three or more lines of chemotherapy, indicat-

ing these were really heavily pretreated (dacomitinib/placebo 

as fifth line of treatment) patients. The majority (75.3%) of the 

patients had performance status 0–1, 48.5% were EGFR WT, 

25.3% were EGFR-mutant, and 10.8% were KRAS mutations. 

In addition, 28.9% of the patients had PD as the best response 

to prior EGFR TKIs, while 42.5% had SD and only 12.9% 

had complete/partial response as best response to prior EGFR 

TKIs. In about 15.7% of patients, the best response to prior 

EGFR TKIs was unknown.28 The results of the published 

Phase II/III trials are summarized in Table 3.

NCIC-BR-26 failed to achieve its primary end point, as 

there was no statistically significant improvement in median 

OS among dacomitinib-treated patients (6.83 months, 95% 

CI 6.08–7.49) compared to placebo-treated patients (6.31 

months, 95% CI 5.32–7.52; HR 1.00; 95% CI 0.83–1.21; 

P=0.9873). Analysis of predefined secondary end points 

showed no difference in median OS in EGFR-mutant 

patients between dacomitinib treatment (7.23 months, 95% 

CI 6.08–8.61) and placebo treatment (7.52 months, 95% 

CI 4.99–9.49) (HR 0.98; 95% CI 0.67–1.44; P=0.461) or 

improvement in median OS in KRAS WT patients between 

dacomitinib-treated (7.0 months, 95% CI 6.01–8.21) and 

erlotinib-treated patients (5.19 months, 95% CI 4.53–7.00) 

(HR 0.79, 95% CI 0.61–1.30; P=0.043). There was no 

improvement in OS among EGFR-mutant patients (HR 

0.981, 95% CI 0.669–1.439; P=0.9218) either. However, 

KRAS-mutant patients who received dacomitinib had 

significantly worse OS (5.8 months versus 8.3 months, HR 

2.10, 95% CI 1.05–4.22; P=0.984). Although not the primary 

end point of the trial, median PFS was significantly improved 

with the use of dacomitinib over placebo (2.7 months versus 

1.4 months, HR 0.66, 95% CI 0.55–0.79; P,0.0001), and 

ORR was significantly better than placebo (7% versus 1%, 

P=0.001).28 The median OS and PFS according to the EGFR 

and KRAS genotype were listed in Table 4. The median OS 

and PFS according to best response to prior EGFR TKIs are 

listed in Table 5. This subset analysis indicated that dacomi-

tinib was more active in patients who did not progress from 

prior EGFR TKIs.

Patients who received dacomitinib had significantly longer 

time to deterioration of cough (12 months versus 4.6 months, 

P,0.0001), dyspnea (5.6 months versus 4.6 months, 

P=0.049) and pain (3.0 months versus 1.9 months, P=0.041). 

As expected, more side effects were seen in dacomitinib 

treated patients, including diarrhea (78% versus 15%), 

acneiform rash (58% versus 8%), oral mucositis (41% versus 

Table 4 Summary of median overall survival (OS) and progression-free survival (PFS) between dacomitinib and placebo in NCiC-BR-26

Dacomitinib Placebo HR 95% CI P-value

Median 95% CI Median 95% CI

Median OS (months)
All 6.83 6.08–7.49 6.31 5.32–7.52 1.00 0.83–1.21 0.506
KRAS wT 7.00 6.01–8.21 5.19 4.53–7.00 0.79 0.61–1.03 0.043
EGFR-mutant 7.23 6.08–8.61 7.52 4.99–9.49 0.98 0.67–1.44 0.461
EGFR wT 6.93 5.82–8.08 5.55 4.60–7.20 0.93 0.71–1.21 0.283
KRAS-mutant 5.82 4.11–7.23 8.28 4.27–14.90 2.10 1.05–4.22 0.984
Median PFS (months)
All 2.66 1.91–3.33 1.38 0.99–1.74 0.66 0.55–0.79 ,0.0001
KRAS wT 3.06 1.91–3.55 1.05 0.9–1.71 0.58 0.46–0.73
EGFR-mutant 3.52 2.53–3.68 0.95 0.89–1.64 0.48 0.35–0.66
EGFR wT 1.91 1.77–2.79 1.63 0.99–1.81 0.75 0.59–0.95
KRAS-mutant 1.61 0.92–1.87 1.86 0.95–2.33 1.34 0.78–2.29

Note: Data from ellis et al.28

Abbreviations: CI, confidence interval; HR, hazard ratio.
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3%), dry skin (30% versus 7%), paronychia (28% versus 

0%), fatigue (22% versus 12%), nausea (20% versus 9%), 

and vomiting (20% versus 2%), although whether these dif-

ferences were significant was not reported.28

ARCHeR 1050 (dacomitinib versus 
gefitinib as first-line treatment of 
advanced eGFR-mutant NSCLC patients) 
(NCT01774721)
ARCHER 1050 is an ongoing multicenter, randomized, open-

label, Phase III study comparing dacomitinib to gefitinib in 

treatment-naïve advanced EGFR-mutant NSCLC patients 

harboring the common-activation EGFR mutations (exon 19 

deletions and L858R substitution). The presence of T790M is 

allowed as long as one of the two common EGFR mutations is 

also present. The primary end point is PFS, and randomization 

is one to one. This trial is being conducted only in Asia (Peo-

ple’s Republic of China, Japan, South Korea, Hong Kong) 

and Europe (Spain, Italy, Poland), and not in North America. 

The goal of the trial is to show .50% improvement in median 

PFS in dacomitinib over gefitinib, with an estimated median 

PFS of erlotinib of 9.5 months and projected median PFS of 

dacomitinib to be at least 14.3 months. Stratifications are by 

type of EGFR mutation and ethnicity.29 The trial schema are 

represented in Figure 1.

Table 5 Summary of median overall survival (OS) and progression-free survival (PFS) between dacomitinib and placebo according to 
previous response to eGFR TKis in NCiC-BR-26

Best response to EGFR TKIs Dacomitinib Placebo HR 95% CI Interaction P-value

Median 95% CI Median 95% CI

Median OS (months)
Progressive disease 5.49 4.73–6.28 7.52 5.16–9.13 1.36 1.00–1.87
Others 7.56 6.77–8.28 6.01 5.13–7.33 0.79 0.65–0.97 0.003
Median PFS (months)
Progressive disease 1.71 1.12–1.84 1.74 0.92–2.04 1.05 0.78–1.41
Others 3.52 2.83–3.61 1.12 0.95–1.71 0.56 0.46–0.68 0.001

Note: “Others” included complete/partial response, stable disease, and unknown. Data from ellis et al.28

Abbreviations: CI, confidence interval; TKIs, tyrosine-kinase inhibitors; HR, hazard ratio.

Figure 1 Study design for ARCHeR 1050.
Abbreviations: NSCLC, non-small-cell lung cancer; eCOG PS, eastern Cooperative Oncology Group performance status; PFS, progression-free survival; HR, hazard ratio.
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Concluding perspectives
Does the use of eGFR TKis in unselected 
or wild-type eGFR NSCLC represent 
a bygone era?
Erlotinib received full approval in the US as second- or third-

line treatment of unselected NSCLC based on the improved 

OS over placebo from the NCIC-BR21 trial in 2004.22,30  

Subsequently, erlotinib was approved for “switch mainte-

nance” in unselected NSCLC patients who had benefited 

from first-line platinum-based chemotherapy based on 

statistically significant improved albeit 1-month pro-

longation of OS (SATURN) in 2010.31,32 More recently, 

erlotinib was approved as first-line treatment of advanced 

EGFR-mutant NSCLC based on significantly improved 

PFS from the EURTAC trial in 2013.8,33 In the interven-

ing decade since the first approval of erlotinib in the US, 

we have gained a much better appreciation of the clinical 

efficacy of EGFR TKIs. Two randomized trials (TaiLOR, 

DELTA) comparing single-agent chemotherapy to erlotinib 

as second-line treatment of unselected NSCLC reported 

chemotherapy had statistically significant improved PFS 

compared with erlotinib.34,35 Against the backdrop of this 

evolving standard of care with EGFR TKIs, the failure of 

ARCHER 1009 and NCIC BR-26 to achieve their primary 

end points has dealt a significant setback to the near-term 

approval and potential use of dacomitinib in NSCLC. The 

results of ARCHER 1009 indicated there is no difference 

in terms of efficacy between dacomitinib and erlotinib as 

second-line treatment of unselected NSCLC regardless  

of histology, but more toxicities with dacomitinib. However, 

ARCHER 1009 was not powered to be a noninferiority 

trial, and thus dacomitinib cannot claim to be clinically 

equivalent to erlotinib. In a recently presented trial designed 

similarly to ARCHER 1009, except it was conducted only 

in squamous cell carcinoma of the lung as second-line treat-

ment (LUX-Lung-8), afatinib when compared to erlotinib 

demonstrated significant improvement in disease-control 

rate (46% [afatinib] versus 37% [erlotinib], P=0.0203) and 

duration of response (9.2 months [afatinib] versus 3.8 months 

[erlotinib]). Additionally, afatinib achieved its primary end 

point of improved median PFS in LUX-Lung-8, where the 

median PFS of afatinib-treated patients was 2.4 months 

compared to 1.9 months in erlotinib-treated patients (HR 

0.822, 95% CI 0.676–0.998; log-rank P=0.998) as second-

line treatment in squamous cell carcinoma of the lung.36 

The absolute improvement in PFS with afatinib over erlo-

tinib was only half a month, and was also associated with 

increased toxicities. Recently LUX-Lung-8 demonstrated a 

statistically improvement in OS for afatinib over erlotinib 

(median 7.9 [afatinib] vs 6.8 mos [erlotinib]; HR [95% CI] 

0.81 [0.69–0.95]; P=0.008).37 Whether afatinib will gain 

additional regulatory approval as second-line treatment of 

unselected squamous cell carcinoma of the lung based on 

achieving the primary end point statistically, improved PFS 

and significant improved OS remained to be determined given 

the new agents approved for second line SqCC of the lung; 

similarly with the failure of dacomitinib to improve upon 

OS over placebo in BR-26 after failure of first-generation 

EGFR TKI, which was similar to the results of the LUX-

Lung-1 trial, where there was improvement in PFS with 

afatinib over placebo but no difference in OS,38 though subset 

analysis revealed there was OS benefit in patients whose 

best response to first-generation EGFR TKIs was not PD. 

In summary, dacomitinib failed to replace first-generation 

EGFR TKIs as second-line treatment of unselected NSCLC 

and failed to improve OS survival after disease progression 

in first-generation EGFR TKIs in unselected NSCLC.

Recently, two large-scale meta-analyses demonstrated 

for WT NSCLC patients chemotherapy is superior to EGFR 

TKIs in terms of PFS benefit.39,40 The ever-increasing 

clinical data argue against using EGFR TKIs in EGFR WT 

patients as second-line treatment or even using EGFR TKIs 

as “switch maintenance”. As such, the use of EGFR TKIs 

in unselected or EGFR WT NSCLC patients may reflect 

the practice of a bygone era, when the knowledge on the 

optimal clinical use of EGFR TKIs was incomplete. In addi-

tion, based on two pivotal studies, alternative second-line 

treatment options now include the addition of an antian-

giogenic agent combined with docetaxel in the second-line 

setting. Firstly, the addition of ramucirumab, a monoclonal 

antibody against the VEGFR2 inhibitor, to single-agent 

docetaxel as second-line treatment (REVEL) resulted in 

significant improvement in OS over docetaxel alone in 

unselected NSCLC patients regardless of histologies,41 and 

this combination was approved for use after platinum-based 

chemotherapy by the US Food and Drug Administration 

(FDA) in December 2014 regardless of histology. In a sec-

ond Phase III study of nintedanib, an angiokinase inhibitor, 

combined with docetaxel versus docetaxel alone in patients 

with advanced-stage NSCLC (LUME-Lung 1), an improve-

ment in OS was seen in patients with adenocarcinoma 

treated with combination therapy,42 leading to the approval 

of this combination by the European Medicines Agency 

in the second-line setting.42 Furthermore recently the anti-

PD-L1 monoclonal antibody, nivolumab, has demonstrated 

improvement in OS over docetaxel in both squamous and 

non-squamous NSCLC.43,44
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Role of dacomitinib in the first-line 
treatment of advanced eGFR-mutant 
NSCLC patients
Given the promising published Phase II data on dacomitinib 

as first-line treatment of EGFR-mutant NSCLC, one would 

expect dacomitinib to confer superior PFS over gefitinib in 

EGFR-mutant patients, but whether this will translate to a 

50% improvement of PFS (HR ,0.67) in ARCHER 1050 

remains to be determined. However gefitinib and erlotinib are 

entrenched as first-line treatment of EGFR-mutant patients 

with a better side-effect profile and likely represent lower cost 

to the payers/patients, especially when some of key patent 

indicators for gefitinib will expire in many countries by the 

end of 2017. Furthermore, afatinib was approved as first-line 

treatment of advanced EGFR-mutant NSCLC in 2013 based 

on the LUX-Lung-3 trial.9 While afatinib may have more 

side effects than the first-generation EGFR TKIs, recent 

data indicated that afatinib resulted in statistically significant 

improved OS in EGFR-mutant patients harboring exon 19 

deletion compared to cisplatin/pemetrexed chemotherapy, 

indicating a potential advantage of second-generation EGFR 

TKIs over first-generation EGFR TKIs.45 Therefore, clini-

cians will not only be looking at 50% improvement in PFS 

over gefitinib in ARCHER 1050 but also potential statistical 

improvement in OS among patients harboring EGFR exon 19 

deletions, although the comparison will be made against gefi-

tinib instead of chemotherapy, which may be less effective. 

The ability to produce a statistically significant improvement 

in OS in EGFR exon 19-deletion patients compared to a first-

generation EGFR TKI will be an important clinical determi-

nation factor in gaining widespread adoption for dacomitinib. 

Finally, given ARCHER 1050 is conducted exclusively 

outside North America, whether the US FDA will approve 

dacomitinib based on a pivotal trial conducted exclusively 

outside the US/North America remains unknown, although 

this approval it is not an absolute requirement for a pivotal 

registration to enroll US/North America patients.

Regardless, scientifically one of the important correla-

tive sciences that needs to emerge from ARCHER 1050 

is to identify the resistance mechanisms to dacomitinib 

as first-line treatment of EGFR-mutant NSCLC patients. 

It has been reported that T790M-resistance mutation can 

occur after progression on afatinib as first-line treatment 

of EGFR-mutant patients.46 It remains to be seen whether 

resistance developed against dacomitinib will involve 

T790M mutation. However, if precedence holds, dacomi-

tinib is unlikely to overcome the emergence of T790M, 

given there were no responders in ARCHER 1002. The 

IC
50

 of dacomitinib against T790M is in the 100–500 nM 

range. The rapid clinical development of at least five third-

generation EGFR TKIs (CO-1686, AZD9121, HM61713, 

EFG816, and ASP8273) that target specifically the T790M 

mutation but not WT EGFR needs to be taken into consid-

eration as well. The IC
50

 against T790M among these third-

generation EGFR TKIs are in the single-digit nanomolar 

range (Table 6).47–49 Furthermore, these compounds have 

Table 6 List of iC50 values (nano-molar) among first-generation (gefitinib, erlotinib), second-generation (afatinib, dacomitinib), and 
third-generation (AZD9291, CO-1686, HM781-36B, ASP8273) eGFR TKis against various EGFR genotypes

First-generation EGFR 
TKIs

Second-generation EGFR 
TKIs

Third-generation EGFR TKIs References

Gefitinib Erlotinib Afatinib Dacomitinib AZD9291 CO-1686 HM61713 ASP8273

EGFR WT cell line
Calu3 1,933 4,101 71 65 650 NA NA NA 44
NCi-H2073 200 692 30 54 461 NA NA NA 44
NCi-H1666 46 48 2.8 8.1 110 770 NA 230 45
H358 NA 449 31 NA NA NA 2,225 NA 46
EGFR exon 19-deletion cell line
PC-9 23 28 0.8 0.4 8 NA NA NA 44
PC-9 34 46 3.0 17 62 350 NA 19 45
NCi-H1650 5,100 9,900 77 76 340 840 NA 70 45
HCC827 7.5 9.8 0.76 0.55 4.3 45 NA 9.9 45
HCC827 NA 3.2 1.8 NA NA NA 9.2 NA 46
EGFR del19/T790M cell line
PC-9 vanR 4,232 5,778 679 531 40 NA NA NA 44
PC-9eR 2,000 1,500 23 27 14 100 NA 14 45
EGFR L858R/T790M cell line
NCi-H1975 6,962 6,165 483 335 11 NA NA NA 44
NCi-H1975 9,700 10,000 230 110 28 140 26 NA 45
NCi-H1975 NA 2,253 53 NA NA NA 10 NA 46

Abbreviations: iC50, half-maximal inhibitory concentration; TKis, tyrosine-kinase inhibitors; NA, not available.
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demonstrated significant clinical activity against T790M 

without the usual toxicities from inhibiting WT EGFR, 

such as rash or diarrhea.49–51

Conclusion
Dacomitinib is a second-generation EGF TKI designed to 

be a better WT EGFR TKI and also a better EGFR TKI 

against the two common EGFR mutations and potentially 

the T790M gatekeeper mutation. However, dacomitinib 

failed to show better clinical efficacy over first-generation 

EGFR TKIs and with more toxicities in unselected NSCLC 

patients. The failure of dacomitinib to be approved any-

where in the world to date represents partially the failure 

to anticipate the rapid changing standard of care involving 

the clinical use of EGFR TKIs. The first-generation and 

second-generation EGFR TKIs are almost exclusively used 

as first-line treatment of EGFR-mutant NSCLC patients. 

Additionally, afatinib has demonstrated significantly 

improved OS as first-line treatment of EGFR-mutant 

NSCLC. Even if the ARCHER 1050 trial demonstrates 

significantly meaningful improved in PFS over first-

generation EGFR TKIs by dacomitinib and additionally 

improved OS over first-generation EGFR TKIs among 

EGFR exon 19 patients, it is still unlikely for dacomitinib 

to find a major role in the treatment of EGFR-mutant 

NSCLC patients when it is approved, considering the cost 

and toxicities. Furthermore, at least two third-generation 

EGFR TKIs designed to overcome T790M mutation 

should be approved in the US by the end of 2015/early 

2016, likely even ahead of the approval of dacomitinib 

with much less toxicity. The negative results from the 

ARCHER 1009 and NCIC-BR-26 trials has delayed and 

may have diminished the eventual approval of an important 

pan-HER inhibitor. 

The era of enrolling molecularly unselected lung can-

cer patients into clinical trials involving targeted agents is 

coming to an end, and even if there is planned retrospective 

analysis of the genomic profile of the tumor, it is likely that 

several third-generation EGFR TKIs will be approved before 

the outcome of ARCHER 1050 is known. By then, it may 

have turned out that using a clinical development strategy 

unknowingly from a bygone era, dacomitinib may be a “lost 

generation” EGFR TKI, where it is has been bypassed from 

first-generation to third-generation EGFR TKIs by many 

oncologists.
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