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ABSTRACT 
A im: We investigat ed association betw een skin adv erse ev ents (AEs) and efficacy with dacomitinib 
in pa tien ts with EGFR -positive non-small-c ell lung canc er (NSCLC). 
M etho ds: Post ho c analyses from ARCHER 1050 ev alua ted efficacy in pa tien ts who did and did 
not experienc e g rade ≥2 skin AEs with dac omitinib. Landmark analy ses w er e performed at 3 and 
6 months. 
Results: In pa tien ts who had skin AEs (72.2%) vs. those who did not (27.7%), median pr ogr ession-fr ee 
surviv al w as 16.0 vs. 9.2 mon ths, median overall surviv al (OS) w as 37.7 vs. 21.6 mon ths, and objective 
response rate was 80.2 vs. 61.5%; OS was impr ov ed at 3 and 6 months landmark analyses. 
Conclusion: Presenc e of g rade ≥2 skin AEs w as associa ted with numerically impr ov ed efficacy and 
r epr esen ts a v aluable biomarker of trea tmen t out c ome with dac omitinib in pa tien ts with adv anced 
NSCLC. 
Clinical Trial Registration: NCT01774721 ( ClinicalTrials.gov ) 

PL AIN L ANGUAGE SUMMARY 
The ARCHER 1050 study assessed how the drugs called dacomitinib and gefitinib affected people 
with non-small-cell lung cancer (NSCLC) who had mutations in the EGFR gene. In this study, people 
who w er e tr eat ed with dac omitinib lived longer without their cancer getting worse than people 
who w er e tr eated with gefitinib. Skin adv erse r eactions w er e higher in people who w er e tr eated 
with dacomitinib than gefitinib. In this follow-up analysis, r esear chers w an ted to see if the trea tmen t 
effect of dacomitinib was differ ent betw een people who had skin adverse reactions and people 
who did not have skin adverse reactions after trea tmen t with dacomitinib. The results from this 
analysis showed that after trea tmen t with dacomitinib, half of the people who had skin adverse 
r eactions liv ed for 16.0 months, and half of the people who did not hav e skin adv erse r eactions liv ed 
for 9.2 months without their cancer getting worse. This study also showed that half of the people 
who had skin adverse reactions lived for 37.7 months, and half of the people who did not have skin 
adv erse r eactions liv ed for 21.6 months. In summary, the r esults fr om this study show ed that the 
trea tmen t effect of dacomitinib was better in people who had skin adv erse r eactions after trea tmen t 
with dacomitinib. Ther efor e, skin adv erse r eactions can be a marker of better trea tmen t effect in 
people with NSCLC who had mutations in the EGFR gene when treated with dacomitinib. 
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. I ntro duction 

pidermal g rowth fact or rec ept or (EGFR) mutations are
 common subtype and oncogenic driver for non-small-
ell lung cancer (NSCLC). Targeted therapy for EGFR muta-
ions in NSCLC includes tyrosine kinase inhibitors (TKIs)
uch as gefitinib, erlotinib and afatinib. These agents are
enerally well t olerat ed and result in improved efficacy
 esponses compar ed with platinum-based chemother-
py [ 1 ]. 

Dacomitinib is a second-generation, irr ev ersible, EGFR
KI indicated in USA for the first-line trea tmen t of pa tien ts
ith metastatic NSCLC with EGFR exon 19 deletion
r exon 21 L858R substitution mutations and in the
uropean Union for the first-line trea tmen t of pa tien ts
ith locally advanced or metastatic NSCLC with EGFR -

ctiv a ting muta tions [ 1–3 ]. Dacomitinib is associa ted with
ore potent EGFR inhibition than first -gener ation EGFR

KIs [ 4 ]. In the Phase III ARCHER 1050 trial (NCT01774721),
ac omitinib sig nificantly impr ov ed pr ogr ession-fr ee sur-
ival (PFS) and overall survival (OS) vs. gefitinib (by
linded independent radiological central [BIRC] review)
s first-line trea tmen t for pa tien ts with EGFR muta tion-
ositive NSCLC [ 1 , 5 , 6 ]. 

Pa tien ts trea t ed with EGFR inhibit ors oft en develop
ermat olog ic t oxicities, including acneiform rash, parony-
hia and pruritus [ 7 , 8 ]. Depending on the specific agent,
he [incidence of rash can range from 50 to 100% [ 8 ]. The

echanism of these adv erse ev ents (AEs) remains unclear.
he rash has been hypothesized to result from direct
GFR inhibition in the skin and stimulation of a sy st emic

nflammatory response [ 9 ]. Although skin toxicities are
ar ely fatal , they can lead to trea tmen t disruption or dose

odifications [ 10 ]. Given that dacomitinib is a potent
GFR inhibit or, these EGFR-relat ed t oxicities can be more
rev alen t with dacomitinib than with first -gener ation
GFR TKIs [ 4 ]. In the ARCHER 1050 study, these skin-
elat ed AEs oc curred more frequently in patients treated
ith dacomitinib than with gefitinib [ 1 , 5 , 6 ]. The most

r equently r eport ed AEs of any g rade in pa tien ts who
 eceiv ed dacomitinib (n = 227) w er e diar r hea (87%),
ar ony chia (62%) and dermatitis acneiform (49%). Grade
/4 dermatitis acneiform occurred in 14% of pa tien ts
reated with dacomitinib vs. no pa tien ts trea ted with
efitinib [ 1 ]. In addition, these AEs led to dose reductions

n 66% of pa tien ts rec eiving dac omitinib [ 4 ]. How ev er, the
v erall safety pr ofile of dacomitinib was similar to that
f other EGFR TKIs [ 4 ]. In fact, associations between the
r esence and sev erity of skin-r elated AEs and impr ov ed

rea tmen t efficacy have been reported for the EGFR TKIs
fatinib , erlotinib and gefitinib , suggesting that skin-
elated AEs may be a potential marker of EGFR TKI
fficacy [ 9–12 ]. In a previous study, pa tien ts receiving
 

afatinib who had a grade ≥2 skin rash had longer median
PFS than previously seen compared with pa tien ts without
skin rash, indicating that sev er e skin rash can be a
beneficial marker of efficacy [ 11 ]. Similar relationships
between skin rash and efficacy were observed with
erlotinib [ 9 ]. 

Despite these findings for EGFR TKIs, dacomitinib skin-
related AEs have not been ev alua ted as a favorable-
out c ome biomarker. We ther efor e aimed to investigate
the association between skin-related AEs and the efficacy
of dacomitinib in the ARCHER 1050 trial. 

2. Patients & methods 

2.1. Study design & patients 

The ARCHER 1050 study was an int ernational, multic ent er,
randomized , open-label , Phase III trial that compared the
safety and efficacy of dacomitinib with that of gefitinib in
the first-line trea tmen t of pa tien ts with adv anced EGFR -
positive NSCLC. The overall study design of ARCHER 1050
has been published previously [ 1 ]. Briefly, pa tien ts aged
≥18 years, or ≥20 years in Japan and South Korea, with
newly diagnosed stage IIIB/IV or r ecurr ent EGFR -positiv e
NSCLC, ≥1 target lesion that had not been irradiated
and was measurable ac c ording t o Response Ev alua tion
Cr iter ia in Solid Tumors version 1.1 cr iter ia, and an Easter n
Cooperativ e Oncology Gr oup performance status of 0/1
w er e included in this study. Pa tien ts w er e randomized 1:1
t o rec eive oral dac omitinib 45 mg daily or oral gefitinib
250 mg daily in 28-day cycles. In both trea tmen t arms,
pa tien ts con tinued trea tmen t un til disease pr ogr ession,
initiation of a new anticancer therapy, unacceptable
t oxicities, nonadherenc e, withdrawal of c onsent, or death.
Randomiza tion w as stra tified by rac e (A sian v s. non-
Asian) and EGFR muta tion type (exon 19 deletion vs.
exon 21 L858R substitution). The primary end point was
PFS by BIRC review. Secondary end points included OS,
best overall response, duration of response, overall safety
profile and pa tien t-report ed out c omes. 

Dacomitinib dose reductions of a maximum of two
dose levels (30 mg and 15 mg) w er e permitted for
g rade ≥3 t oxicities or for prolonged grade 2 AEs lasting
more than one cycle. For interruption due to grade 3 or
int olerable g rade 2 t oxicity, trea tmen t could be resumed
at the same dose level or reduced. For grade 4 toxicities,
reduction to the next dose level was mandated. AEs were
assessed using the National Cancer Institute Common
Ter minology Cr iter ia for Adv erse Ev ents v ersion 4.0. 

The study was c onduct ed in ac c ordanc e with Good
Clinical Practice (GCP) as r equir ed by the In terna tional
Council for Harmonisation (ICH) guidelines and in ac c or-
danc e with c oun try -specific laws and regula tions govern-
ing clinical studies. Pa tien ts who chose to participate in
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he study signed an informed consent document. The
tudy prot oc ol, all study prot oc ol amendments, writt en
tudy pa tien t informa tion, informed consen t documen ta-
ion and any other appropriate study-related information
 er e r eview ed and appr ov ed by the Institutional Review
oard(s) and/or Independent Ethics Committee(s) at each
tudy site. 

.2. Post hoc efficacy analyses ac c ording to whether
patients experienced grade ≥2 skin-related AEs

he p ost ho c analy ses report ed here include subg roups
f pa tien ts in the dacomitinib arm of ARCHER 1050.
a tien ts who r eceiv ed dacomitinib w er e stratified ac c ord-

ng to whether they experienced an all-cause grade
2 skin-related AE during the study. Skin-related AEs
 er e defined as any of the following: dermatitis, der-
atitis acneiform, dry skin, r ash, r ash maculopapular,

ash pruritic, nail infection, nail toxicity, onycholysis,
ny chomadesis, palmar-plantar erythr odysesthesia syn-
r ome, par ony chia, prur itus, prur itus generalized or
erosis. 

Analyses w er e based on the maximum grade of
E reported (the temporal reduction of grade due

o dose reductions was not considered) and included
a tien ts who experienced grade ≥2 skin-related AEs,
s grade ≥3 skin-related AEs can generally be reduced
 o g rade 2 by dose reduc tion; the impac t of dose
eductions on grades is not expect ed t o change which
ubgroup the pa tien t belongs to. A previous analysis
f ARCHER 1050 found that the incidence of grade 3
er matitis acneifor m and par ony chia decr eased after
ose r eduction, wher eas grade 2 skin-related AEs did not.
he observed increase in grade 2 dermatitis acneiform
vents following dose reduction was hypothesized to
e due to grade 3 events converting to grade 2 events
 4 ]. 

This subg roup analy sis examined end points alig ned
ith those in the ARCHER 1050 study. End points included
FS based on BIRC review, OS and best ov erall r esponse
ased on BIRC review, ac c ording t o whether pa tien ts had
xperienced a grade ≥2 skin-related AE at any time dur-

ng the study. The study also assessed cumulative dacomi-
inib exposure by subgroup at cycles 3 and 6, defined as
he sum of the actual daily dose r eceiv ed by pa tien ts from
ay 1 through the end of the respective cycle. The length
f the cycles reflects similar time points in the landmark
nalysis. 

Landmark analyses of PFS and OS w er e c onduct ed
ased on first onset of maximum-grade skin-related AE

grade ≥2) from baseline to each specified landmark time
oin t, starting a t 1 mon th; PFS and OS for the pa tien ts
t risk from each landmark time w er e assessed fr om
tha t poin t forw ar d . This analysis w as in t ended t o reduc e
the possible bias in subgroup analyses. Dose reductions
w er e not considered in these analyses. To ev alua te
the influence of skin-related AEs on efficacy outcomes
(PFS and OS), landmark analyses with landmarks at 3
and 6 months w er e c onduct ed using the Kaplan-Meier
method. In the landmark analysis, pa tien ts with PFS time
less than or equal to landmark time w er e excluded from
the corresponding analysis. Pa tien ts who experienced
a skin-r elated AE befor e the landmark w er e assigned
t o the g roup with g rade ≥2 skin-relat ed AEs, whereas
those who did not experience skin-related AEs before
the landmark time w er e assigned to the group without
grade ≥2 skin-related AEs. The data cutoff for PFS and
OS was 29 July 2016, and 13 May 2019, r espectiv ely. The
differen t da ta cutoff da t es led t o slight differenc es in the
number of pa tien ts from baseline to end results in each
group. 

2.3. St atistical analy ses 

Pa tien ts w er e gr ouped and analyzed ac c ording t o
whether they experienced a grade ≥2 skin-related
AE at any time during the study (subgroup analysis)
or at specified landmark time points during the
study (landmark analysis). PFS and OS w er e assessed
using the Kaplan-Meier method. Kaplan-Meier
methods w er e also used for the landmark analyses
at each specified time poin t. Hazard ra tios (HRs)
and c onfidenc e int ervals ( CIs ) w er e calculated using
unstratified Cox r egr ession. Ther e was no adjustment for
multiplicity for the p v alues presen ted in these p ost ho c
analyses. 

3. Results 

3.1. Patients 

In the present study, all patients in the dacomitinib
arm (n = 227) of ARCHER 1050 w er e included in both
the in ten tion-to-trea t and safety populations [ 1 ]. Overall,
164 pa tien ts (72.2%) report ed a g rade ≥2 skin-relat ed
AE during the study, and 63 pa tien ts (27.8%) did not.
Sixty -five pa tien ts (28.6%) experienced a maximum grade
0/1 skin disorder, 100 pa tien ts (44.1%) experienced a
maximum grade 2 skin disorder, 62 pa tien ts (27.3%)
experienced a maximum grade 3 skin disorder and no
pa tien ts experienced a maximum grade 4 skin disorder.
In comparison with pa tien ts who did not have grade
≥2 skin-related AEs, a higher proportion of pa tien ts
who had grade ≥2 skin-related AEs w er e male (31.1
vs. 47.6%), had an Eastern Cooperative Oncology Group
performance status of 1 (62.2 vs. 79.4%) and w er e smokers
or ex-smokers (32.3 vs. 42.9%) ( Table 1 ). The groups
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Table 1. Baseline characteristics ac c ording to whether pa tients trea ted with dac omitinib experienc ed a g r ade ≥2 skin-related adverse 
event. 

Grade ≥2 skin-related AE (n = 164) No g r ade ≥2 skin-related AE (n = 63) 

Age, median (range), years 62.0 (28–87) 61.5 (28–81) 
< 65, n (%) 94 (57.3) 39 (61.9) 
≥65, n (%) 70 (42.7) 24 (38.1) 

Sex, n (%) 
Female 113 (68.9) 33 (52.4) 
Male 51 (31.1) 30 (47.6) 

Race, n (%) 
Asian 126 (76.8) 44 (69.8) 

Chinese 74 (45.1) 40 (63.5) 
Japanese 38 (23.2) 2 (3.2) 
Other East Asian 14 (8.5) 2 (3.2) 

White 38 (23.2) 18 (28.6) 
Black 0 1 (1.6) 

ECOG performance status, n (%) 
0 62 (37.8) 13 (20.6) 
1 102 (62.2) 50 (79.4) 

Disease stage at screening, n (%) 
Stage IIIB 14 (8.5) 3 (4.8) 
Stage IV 145 (88.4) 58 (92.1) 
Unknown a 5 (3.0) 2 (3.2) 

Smoking status, n (%) 
Never smoked 111 (67.7) 36 (57.1) 
Former smoker 44 (26.8) 21 (33.3) 
Curren t smok er 9 (5.5) 6 (9.5) 

Type of EGFR mutation b , n (%) 
Exon19 deletion c 98 (59.8) 36 (57.1) 
Leu858Arg 66 (40.2) 27 (42.9) 

a Newly diagnosed with stage IV disease at the time of study entry. 
b EGFR mutations (at randomization) w er e identified from tumor specimens. 
c At randomization, no patients in the dacomitinib group had the Thr790Met mutation. 
AE: A dv erse ev ent; ECOG: Eastern Cooperativ e Oncology Gr oup; EGFR: Epidermal gr o wth fact or recept or. 
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ad a similar distribution of pa tien ts with an Exon19del
GFR mutation (59.8% with grade ≥2 skin-related AE
s. 57.1% without) and a Leu858Arg EGFR mutation
40.2% with grade ≥2 skin-related AE vs. 42.9% without).

edian duration of treatment was 15.4 months (range
.07–60.5 months). At the data cutoff of 13 May 2019,
1 pa tien ts (5%) w er e c ontinuing t o rec eive trea tmen t
 5 ]. 

.2. Efficacy data for dacomitinib according to 

whether patients experienced a grade ≥2 

sk in-relate d AE 

n this subgroup analysis, PFS was significantly longer
n pa tien ts who experienc ed a g rade ≥2 skin-relat ed
E at any time during the study than in those who
id not (HR: 0.639, 95% CI: 0.439–0.928, median 16.0
s. 9.2 months) ( Figure 1 A). OS was also substantially

onger in pa tien ts who experienced a grade ≥2 skin-
elat ed AE c ompared with those who did not (HR:
.548, 95% CI: 0.381–0.789, median 37.7 vs. 21.6 months)
 Figure 1 B). 

A higher proportion of pa tien ts who did versus did
ot experience a grade ≥2 skin-related AE achieved a
 omplet e response (6.8 vs. 1.5%) or partial response (73.5
s. 60.0%). The proportion of pa tien ts who had stable
disease or no response was similar across both groups
(13.0% in the grade ≥2 skin-relat ed AE g roup v s. 13.8%
in the no grade ≥2 skin-related AE group). The ORR was
80.2% (95% CI: 73.3–86.1%) in pa tien ts who experienced a
grade ≥2 skin-related AE and 61.5% (95% CI: 48.6–73.3%)
in those who did not ( Table 2 ). 

To reduce the possible bias in the subgroup analyses
abov e, landmark analyses w er e c onduct ed. No sig nificant
differ ences in PFS w er e observ ed betw een pa tien ts who
did versus did not experience a grade ≥2 skin-related
AE at 3 and 6 months. At 3 months, for PFS between
pa tien ts who experienced a grade ≥2 skin-related AE vs.
those who did not, the HR was 0.855 (95% CI: 0.596–1.228,
p = 0.1968, median 13.6 vs. 11.7 months) ( Figure 2 A); at
6 months, for PFS between patients who experienced a
grade ≥2 skin-related AE vs. those who did not, HR was
0.908 (95% CI: 0.571–1.446, p = 0.3421, median 12.5 vs.
12.0 months) ( Figure 2 B). Landmark analyses of PFS at
other specified time points are shown in Supplementary
Figur e S1 . Ther e was a tr end towar d impr ov ed OS in
the landmark analyses in pa tien ts with grade ≥2 skin-
related AEs vs. those without grade ≥2 skin-related AEs.
At 3 mon ths, OS w as significan tly longer in pa tien ts who
experienc ed a g rade ≥2 skin-relat ed AE than those who
did not (HR: 0.625, 95% CI: 0.441–0.885, p = 0.0037,
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Figure 1. Subgroup analyses of (A) PFS (BIRC review) and (B) OS in patients treated with dacomitinib according to whether they 
experienced a g r ade ≥2 skin-related AE. 
AE: A dv erse ev en t; BIRC: Blinded independen t r adiolog ical centr al; CI: Confidence interv al; HR: Hazard r atio; OS: Over all surviv al; PFS: 
Pr ogr ession-fr ee survival . 

Table 2. Summary of best overall response and clinical benefit response based on BIRC review. 

Grade ≥2 skin-related AE (n = 162) No g r ade ≥2 skin-related AE (n = 65) 

Best overall response, n (%) 
Complete response 11 (6.8) 1 (1.5) 
Partial response 119 (73.5) 39 (60.0) 
Stable/no response 21 (13.0) 9 (13.8) 

Stable/no response and TTF ≥168 days 11 (6.8) 1 (1.5) 
Stable/no response and TTF < 168 days 10 (6.2) 8 (12.3) 

Pr ogr essiv e disease 5 (3.1) 7 (10.8) 
Indet erminat e 6 (3.7) 9 (13.8) 

O bjective resp onse rate (95% exact CI), % a 80.2 (73.3–86.1) 61.5 (48.6–73.3) 
Nominal p value b 0.0033 

Clinical benefit response rate (95% exact CI), % a 87.0 (80.9–91.8) 63.1 (50.2–74.7) 
Nominal p value b < 0.0001 

a Using the exact method based on binomial distribution. 
b Tw o-sided , unstratified; not adjusted for multiplicity. 
AE: A dv erse ev en t; BIRC: Blinded independen t r adiolog ical centr al; CI: Confidence interv al; TTF: Time to tr eatment failur e. 
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edian 37.1 vs. 25.7 months) ( Figure 2 C); at 6 months,
S w as significan tly longer in pa tien ts who experienced
 grade ≥2 skin-related AE than those who did not (HR:
.649, 95% CI: 0.446–0.945, p = 0.01150, median 33.6 vs.
2.8 months) ( Figure 2 D). Landmark analyses of OS at
ther specified time points are shown in Supplementary
igure S2 . 
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igure 2. Landmark analysis of PFS (BIRC review) and OS in patients tre
 r ade ≥2 skin-related AE at landmark time points. a (A) PFS at 3 month
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E: A dv erse ev en t; BIRC: Blinded independen t r adiolog ical centr al; CI: C
r ogr ession-fr ee survival . 
 Patients with a PFS time less than or equal to the landmark time w er e
3.3. Dacomitinib exposure according to whether 
patients experienced a grade ≥2 skin-related 

AE 

A t cy cle 1, cumulativ e dacomitinib exposur e was assessed
in 42 pa tien ts with and 178 pa tien ts without grade
≥2 skin-rela ted AEs. Cumula tive exposure was similar in
cycle 1; median exposure was 1260 mg in both groups
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ated with dacomitinib according to whether they experienced a 
s, (B) PFS at 6 months, (C) OS at 3 months. and (D) OS at 6 

onfidence interv al; HR: Hazard r atio; NR: Not reached; PFS: 

 excluded from the corresponding analysis. 
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Figure 2. Landmark analysis of PFS (BIRC review) and OS in patients treated with dacomitinib according to whether they experienced a 
g r ade ≥2 skin-related AE at landmark time points. a (A) PFS at 3 months, (B) PFS at 6 months, (C) OS at 3 months. and (D) OS at 6 
months 
AE: A dv erse ev en t; BIRC: Blinded independen t r adiolog ical centr al; CI: Confidence interv al; HR: Hazard r atio; NR: Not reached; PFS: 
Pr ogr ession-fr ee survival . 
a Patients with a PFS time less than or equal to the landmark time w er e excluded from the corresponding analysis. 



2978 X. PU ET AL. 

Table 3. Cumula tive dac omitinib exposures ac c ording to whether pa tien ts e xperienced a g r ade ≥2 skin-rela ted AE a t cycles 1, 3 and 
6. 

Grade ≥2 skin-related AE a No g r ade ≥2 skin-related AE 

Cycle 1 b 
n 42 178 
Mean (SD), mg 1171 (179) 1218 (146) 
Median (95% CI), mg 1260 (1117–1226) 1260 (1197–1240) 

Cycle 3 c 
n 103 94 
Mean (SD), mg 3193 (613) 3543 (448) 
Median (95% CI), mg 3330 (3074–3311) 3735 (3452–3633) 

Cycle 6 d 
n 125 56 
Mean (SD), mg 5901 (1391) 6930 (959) 
Median (95% CI), mg 6045 (5657–6145) 7515 (6679–7182) 

a n refers to the numbers of patients who had the first onset of a g r ade ≥2 skin-related AE before the end of cycle 1, cycle 3, and cycle 6, respectively. 
b Sum of actual daily dose r eceiv ed fr om day 1 thr ough day 28 of cy cle 1 (the dose on cy cle 2 day 1 is not included). 
c Sum of actual daily dose r eceiv ed fr om day 1 thr ough the end of cy cle 3 (the dose on cy cle 4 day 1 is not included). 
d Sum of actual daily dose r eceiv ed fr om day 1 thr ough the end of cy cle 6 (the dose on cy cle 7 day 1 is not included). 
AE: A dv erse ev en t; CI: Confidence in terval; SD: S tandard deviation. 
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 Table 3 ). In cycle 3, dacomitinib exposure was assessed
n 103 pa tien ts with and 94 pa tien ts without grade

2 skin-rela ted AEs. Cumula tive exposure was lower in
a tien ts with grade ≥2 skin-related AEs than in those
ithout grade ≥2 skin-related AEs; median exposure was

330 mg (95% CI: 3074–3311 mg) vs. 3735 mg (95% CI:
452–3633 mg). In cycle 6, 125 pa tien ts with and 56
a tien ts without grade ≥2 skin-related AEs w er e included

n dacomitinib exposure analysis. Median exposure was
ower in pa tien ts who experienc ed a g rade ≥2 skin-
elated AE than in those who did not (6054 mg vs.
515 mg). 

. Discussion 

lthough associations betw een skin-r elated AEs and
mpr ov ed efficacy hav e been r eported for sev eral EGFR
KIs, skin-related AEs have not been ev alua ted as a
ot entially favorable-out c ome biomarker in pa tien ts with
GFR -mutan t NSCLC trea t ed with dac omitinib. In this
 ost ho c subg roup analy sis of pa tien ts trea ted with
acomitinib in the Phase III ARCHER 1050 study, pa tien ts
ho experienced a grade ≥2 skin-rela ted AE a t any time
uring the study showed improved PFS, OS and ORR
ompared with those who did not experience a grade
2 skin-rela ted AE . These analyses w er e based on grade
2 skin-related AEs because dose reduction can generally

educ e g rade 3 disorders t o g rade 2 while maintaining
rea tmen t efficacy. A previous analysis of ARCHER 1050
ound that the incidence of grade 3 dermatitis acneiform
nd par ony chia decr eased after dose r eduction, wher eas
rade 2 AEs did not [ 4 ]. This may be due to grade 3 AEs
eing c onvert ed t o g r ade 2 AEs. Gr ade 2 skin-related AEs
an be managed appropriately without dose reduction in
linical practice . A dditionally, using a cutoff of maximum
grade ≥2 allowed for the inclusion of enough pa tien ts to
provide meaningful results. 

Although skin-related AEs are commonly observed
with dac omitinib, g rade ≥2 skin-relat ed AEs may be
clinically valuable biomarkers for potentially impr ov ed
survival and response in patients with advanced NSCLC
treated with dacomitinib. In the prior analysis of ARCHER
1050, dose reductions helped manage AEs without the
need for permanent discontinuation in the majority of
pa tien ts, while main taining efficacy [ 4 ]. Our findings are
c onsist ent with those of other reports on the association
betw een the pr esence of skin-r elated AEs and impr ov ed
efficacy of EGFR TKIs such as afatinib, erlotinib and
gefitinib in pa tien ts with advanced NSCLC [ 9–12 ]. 

Previously published literature supports the predictive
nature of skin disorders with efficacy. A retrospective
study found that grade ≥2 skin rashes w er e associated
with significantly impr ov ed PFS (median PFS not r eached ,
n = 5) v s. g rade 0/1 skin rashes (median PFS 13.9 months,
n = 27, p = 0.0097) in EGFR -positive pa tien ts trea ted with
afatinib as a first-line EGFR TKI; how ev er, giv en the small
sample size, these results should be int erpret ed with
caution [ 11 ]. Another r etr ospectiv e study including both
EGFR -positiv e and EGFR -negativ e pa tien ts found tha t the
development of a rash was independently associated
with longer time to pr ogr ession and greater OS in pa tien ts
with NSCLC receiving erlotinib [ 9 ]. An earlier meta-
analysis showed that patients who developed a grade
2–4 rash w er e mor e likely to respond to trea tmen t with
EGFR TKIs than those with no rash (42% vs. 7%) [ 12 ]. In
2013, a published sy st ematic review and meta-analysis
found skin rash to be pr edictiv e of pr ognosis with r egar d
to disease control rate, ORR, OS and PFS in patients with
NSCLC ( EGFR muta tion sta tus not specified) treated with
gefitinib or erlotinib. A subgroup analysis showed that
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he relationship between rash and efficacy was stronger
or gefitinib than erlotinib [ 10 ]. These studies provide
ubstantial evidence and data to support the positive
 elationship betw een skin-r elated AEs and the efficacy of
GFR inhibitors. 

Although the main analysis r ev ealed impr ov ed PFS in
a tien ts with grade ≥2 skin-related AEs, landmark anal-
ses showed no substantial differences in PFS between
a tien ts who experienced a grade ≥2 skin-related AE and

hose who did not at each specific time point during the
tudy. This difference in results between the landmark
nalysis and the subgroup analysis may suggest potential
election bias or survival bias. Patients who remain in the
tudy for a longer duration hav e mor e time to develop
rade ≥2 skin-related AEs alongside their longer PFS. 

The trend of improved OS in pa tien ts who did versus
id not experience a grade ≥2 skin-related AE was
bserved at the landmark time points at 3 months and
 months. The most pronounced differences between
he tw o subgr oups w er e seen during these timeframes.
a tien t numbers in both subgroups declined at later
ime points, mainly due to patients experiencing the
nitial onset of the skin-related AE at an earlier time
oint. The small sample sizes in the subgroups may have
 ontribut ed t o the overlapping sur vival cur ves. 

The dacomitinib cumulative exposure data revealed
ha t pa tien ts with a grade ≥2 skin-rela ted AE had lower
xposures at cycle 3 or later than those without a grade
2 skin-related AE. We expect this difference is likely
ue to a greater number of dose reductions in the
kin-relat ed AE g roup. Furthermore, the efficacy data at
andmark times w er e comparable among pa tien ts with
nd without dose reduction, indicating that dose reduc-
ions in pa tien ts with grade ≥2 skin-related AEs did not
ompr omise tr ea tmen t efficacy. Skin-rela t ed t oxicities,
uch as rash, have been suggest ed t o be pr edictiv e of a
ett er out c ome in pa tien ts with NSCLC [ 13 ]. Some studies

eport ed a c orrelation between higher drug exposure
nd rash [ 14 ] whereas others suggested a correlation
etween genetic differences and rash [ 13 ]. However, in

his p ost ho c analy sis, dac omitinib exposur e was low er in
a tien ts with a grade ≥2 skin-related AE; ther efor e, higher
rug exposure did not influence the observed efficacy
ut c ome in pa tien ts trea t ed with dac omitinib. 

Our study included pa tien ts with EGFR -positive NSCLC
rom a large Phase III trial in pa tien ts rec eiving dac omi-
inib; the large study population and specific inclusion of
a tien ts with EGFR mutations c ontribut ed t o the validity
f this study. The study design included a compr ehensiv e
efinition of skin-related AEs; therefore, this study not
nly supported previous data on the association between
kin rash and EGFR TKI efficacy but also found evidence to
upport an association for a broader range of skin-related
AEs. A s dac omitinib is recommended as a trea tmen t
option for pa tien ts with EGFR -positive NSCLC, the results
from this study may be applicable to other EGFR TKIs. 

This study had limitations, largely those inherent in
p ost ho c analyses, that should be considered in inter-
preting the findings. This analysis was not preplanned,
which may lead to type I errors and given the potential
survival bias and small patient numbers, results should
be int erpret ed carefully. In addition, the open-label study
design of ARCHER 1050 could have introduced some
bias. Differen t da ta cutoff da tes w er e used for PFS and
OS analyses, which ma y ha ve affected the results of this
study. In addition, a third of the pa tien t popula tion in the
ARCHER 1050 study w er e Asian, so results of this study
may not be applicable to br oader populations. Mor eov er,
in the skin-related AE group, a higher proportion of
pa tien ts w er e f emale, had ECOG perf ormance status
of 0, had stage IIIB disease and w er e nonsmokers.
These baseline characteristics are predictive of better
out c omes, which may have influenced the observed
out c omes. 

5. Conclusion 

In conclusion, our findings support grade ≥2 skin dis-
orders as a potentially clinically valuable biomarker of
trea tmen t out c omes in pa tien ts with adv anced NSCLC
treated with dacomitinib. Further large-scale v alida tion
studies are w arran ted. 

Article highlights. 

Introduction 
• In the Phase III ARCHER 1050 study, dacomitinib showed improved 

pr ogr ession-fr ee survival vs. gefitinib in patients with 
EGFR -positive non-small-cell lung cancer (NSCLC). 

Methods 
• The association between the presence of skin-related adverse 

events (AEs) and improved efficacy of EGFR tyrosine kinase 
inhibitors was assessed. 

Results 
• The presence of g r ade ≥2 skin AEs was associated with numerically 

impr ov ed efficacy in patients treated with dacomitinib. 
Conclusions 
• Skin AEs may r epr esent a clinically valuable biomarker of treatment 

outcome in patients with advanced NSCLC treated with 
dacomitinib. 
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