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The ASPIRATION Study
Keunchil Park, MD; Chong-Jen Yu, MD; Sang-We Kim, MD; Meng-Chih Lin, MD; Virote Sriuranpong, MD; Chun-Ming Tsai, MD; Jong-Seok Lee, MD;
Jin-Hyoung Kang, PhD; K. C. Allen Chan, MD; Pablo Perez-Moreno, MD; Peter Button, MSc; Myung-Ju Ahn, MD; Tony Mok, MD

IMPORTANCE Continuing molecularly targeted treatment beyond disease progression in
non–small-cell lung cancer (NSCLC) has appeared promising in retrospective analyses,
highlighting the challenge to identify whether progression is the optimal time to switch
treatment.

OBJECTIVE To study the efficacy of first-line erlotinib therapy in patients with NSCLC with
activating EGFR mutations and postprogression erlotinib therapy.

DESIGN, SETTING, AND PARTICIPANTS ASPIRATION (Asian Pacific trial of Tarceva as first-line in
EGFR mutation) was a phase 2, open-label, single-arm study conducted from 2011 to 2012 in
23 centers in Hong Kong, Korea, Taiwan, and Thailand of adults with stage IV, EGFR
mutation–positive NSCLC, with ECOG performance status 0 to 2.

INTERVENTIONS Patients received erlotinib 150 mg/d orally until disease progression, after
which erlotinib therapy could be continued at patient and/or investigator discretion.

MAIN OUTCOMES AND MEASURES The primary end point was progression-free survival (PFS1;
time to Response Evaluation Criteria in Solid Tumours 1.1 progression or death). Secondary
end points included PFS2 (time to off-erlotinib progression if erlotinib therapy was extended
beyond progression at patient and/or investigator discretion), objective response rate,
disease control rate, overall survival, and safety. The use of plasma-based assessment of EGFR
mutations was also investigated.

RESULTS Of 359 patients screened, 208 were enrolled. Median follow-up was 11.3 (95% CI,
10.9-13.0) months. Of the 207 intent-to-treat patients (62.3% female; median age, 60.8 [range,
28-89] y), 176 had a PFS1 event (171 progression and 5 deaths); of these, 78 discontinued and 93
continued erlotinib therapy following progression. Median PFS1 was 10.8 (95% CI, 9.2-11.1)
months. Median PFS1 and PFS2 in the 93 continuing patients was 11.0 (95% CI, 9.2-11.1) and 14.1
(95% CI, 12.2-15.9) months, respectively. Median PFS1 and PFS2 was 11.0 (95% CI, 9.3-12.0) and
14.9 (95% CI, 12.2-17.2) months in patients with exon 19 deletions or L585R mutations. Overall
response rate was 66.2%; disease control rate was 82.6%. Median overall survival was 31.0
months (95% CI, 27.3 months to not reached). In the safety population (n = 207) serious adverse
events were reported in 27.1%, with events of at least grade 3 experienced by 50.2%. Sensitivity
and specificity of plasma-based EGFR mutation analysis was 77% and 92%, respectively.

CONCLUSIONS AND RELEVANCE ASPIRATION supports the efficacy of first-line erlotinib
therapy in patients with EGFR mutation–positive NSCLC and that treatment beyond
progression is feasible and may delay salvage therapy in selected patients.
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T he discovery of epidermal growth factor receptor (EGFR)
mutations has revolutionized treatment of non–small-
cell lung cancer (NSCLC).1,2 EGFR tyrosine kinase in-

hibitors (TKIs) including erlotinib hydrochloride, gefitinib, and
afatinib are now the standard first-line treatment for EGFR mu-
tation–positive NSCLC, based on superior efficacy vs tradi-
tional chemotherapy.3-9

Almost all patients receiving first-line EGFR TKIs will even-
tually experience disease progression according to the criteria
of Jackman et al10 that endorse both Response Evaluation Cri-
teria in Solid Tumours (RECIST) and the World Health Organi-
zation definition of progression.11,12 However, the question re-
mains whether these are the most appropriate criteria for
stopping EGFR TKI treatment.10,13 Acquired T790M mutation
in exon 20 is the most common cause of resistance to EGFR TKI
therapy; however, its occurrence is a heterogeneous process,
meaning that not all metastatic tumors behave the same way.14

Premature discontinuation of EGFR TKI therapy may re-
sult in rapid progression of symptoms and tumor regrowth,
with reintroduction of TKI therapy leading to decreased tu-
mor growth.15 Therefore, clinicians often continue EGFR TKI
treatment beyond RECIST progression, based on data from ret-
rospective studies.16,17 Oxnard et al16 showed that continua-
tion of EGFR TKI therapy plus locoregional treatment (sur-
gery and radiotherapy), after progression of disease (PD),
delayed the need for second-line chemotherapy by 3 months
(n = 19). In a retrospective analysis by Nishie et al,17 continu-
ing EGFR TKI therapy beyond PD significantly extended over-
all survival (OS) compared with switching to chemotherapy.
Continuation of EGFR TKI therapy after PD in EGFR mutation–
positive disease is recommended in the National Comprehen-
sive Cancer Network guidelines18; however, this guidance is
based on retrospective data.

ASPIRATION (Asian Pacific trial of Tarceva as first-line in
EGFR mutation; ML25637; NCT01310036) (Supplement 1) was
an open-label, single-arm, phase 2 study with the primary ob-
jective of studying the efficacy of first-line erlotinib therapy
in patients with activating EGFR mutations. The concept of
treatment beyond RECIST 1.1 progression and the use of
plasma-based DNA for detection of EGFR mutations were also
investigated. At the investigators’ discretion, patients with PD
by RECIST 1.1 (progression-free survival 1 [PFS1]) were al-
lowed to continue erlotinib therapy until investigator deci-
sion, with off-erlotinib PD in this subgroup defined as pro-
gression-free survival 2 (PFS2) (Figure 1). The primary end point
was PFS1; however, one of the learning objectives relevant to
clinical practice is the extension of PFS with treatment be-
yond progression (the difference between PFS1 and PFS2,
which was conducted as a post hoc analysis).

Methods
Patients with EGFR mutation–positive NSCLC received first-
line erlotinib 150 mg/d orally. At the time of PFS1 determined
by RECIST 1.1, erlotinib therapy could be continued (stopping
at the investigators’ discretion or patient decision). Whereas
precise guidance was not given, the protocol suggested pa-

tients with symptomatic extracranial progression, rapid pro-
gression, worsening Eastern Cooperative Oncology Group
(ECOG) performance status (PS), or life-threatening compli-
cations as examples of those who may not be suitable for con-
tinued erlotinib therapy; however, the final decision was at the
treating physician’s discretion. ASPIRATION was conducted at
23 centers across Hong Kong, Korea, Taiwan, and Thailand. In-
clusion criteria were patients at least 18 years old with con-
firmed stage IV or recurrent NSCLC (TNM 7th edition) with ac-
tivating EGFR mutations, measurable disease, and ECOG PS
0 to 2. Key exclusion criteria included T790M mutations at
baseline, prior chemotherapy, prior treatment with anti–
human epidermal growth factor receptor agents, uncon-
trolled medical conditions, preexisting pulmonary fibrosis, and
warfarin sodium use.

The primary end point was PFS1 (time from first study dose
to first RECIST 1.1-defined PD or death). Secondary end points
were PFS2 (time from first study dose to off-erlotinib PD in the
subset of patients who continued erlotinib therapy beyond
RECIST 1.1 PD). Other secondary end points included objec-
tive response rate (ORR; complete or partial response by RECIST
1.1), disease control rate (DCR; stable disease for ≥8 weeks or
complete or partial response), PFS1 in the exon 19 deletion/
L858R subsets, OS, and safety. These end points were based
on investigator assessment and were not subjected to addi-
tional central review. Correlation between EGFR mutations in
plasma and outcomes was also a secondary end point. Tissue
EGFR mutation status was assessed by local laboratories and
further confirmed by central testing if feasible using the co-
bas 4800 EGFR tissue test (Roche). Baseline blood samples
were used where available to detect activating EGFR muta-
tions (exon 19 and 21) in plasma using digital polymerase chain
reaction (eAppendix 1 in Supplement 2). The effects of demo-
graphic and baseline characteristics on PFS were also exam-
ined as a prespecified exploratory end point. An unplanned ex-
ploratory post hoc end point was the difference between PFS1

At a Glance

• The ASPIRATION trial was designed to assess first-line erlotinib
therapy in patients with EGFR mutation–positive non–small-cell
lung cancer (NSCLC) and the concept of treatment beyond
disease progression.

• Patients received erlotinib 150 mg/d orally until progression. At
initial progression (progression-free survival 1 [PFS1]), erlotinib
therapy could be continued at patient and/or investigator
discretion to assess whether treatment beyond progression was
feasible (progression-free survival 2 [PFS2]).

• In the overall population (n = 207), median PFS1 was 10.8
months (95% CI, 9.2-11.1), which was similar to previously
reported PFS results in Asian patients with EGFR mutation–
positive NSCLC. Median PFS1 and PFS2 in the subgroup that
continued to receive erlotinib following progression (n = 93) was
11.0 and 14.1 months, respectively, giving an additional 3.1 months
of PFS.

• ASPIRATION supports the efficacy of first-line erlotinib therapy in
EGFR mutation–positive NSCLC and suggests the feasibility of
erlotinib treatment beyond progression, although validation in a
randomized setting is warranted.
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and PFS2. Depth of response (the maximum percentage de-
crease from baseline in the sum of diameters of target le-
sions) was also assessed as a post hoc analysis.

With an assumed median PFS of 13 months, 204 patients
were planned for enrollment, with an expectation of 143 events
in the follow-up period. This was based on a goal of having 95%
confidence intervals (CIs) for the median PFS of plus or mi-
nus 2.5 months. Evaluation of PFS1 results was planned to oc-
cur after a minimum of 143 PFS1 events had been observed.
We analyzed PFS1, PFS2, and OS using Kaplan-Meier method-
ology. The per-protocol population (PPP) comprised all pa-
tients who had EGFR mutations according to central labora-
tory analysis. The intent-to-treat (ITT) population was defined
as all patients enrolled who received study medication. The
safety population comprised all patients who received at least
1 dose of study medication with at least 1 postbaseline safety
assessment. Adverse events (AEs) were graded according to the
National Cancer Institute Common Terminology Criteria for Ad-
verse Events, version 4.0. The primary efficacy analysis set was
the PPP (eAppendix 2 in Supplement 2). The efficacy data pre-
sented here are from the ITT analysis because this larger popu-
lation was considered more clinically relevant. The research
protocol was approved by the relevant ethics committees, and
the study was conducted according to the Declaration of Hel-

sinki and Good Clinical Practice guidelines. Patients gave writ-
ten informed consent to participate in the trial.

Results
Patients
Between April 2011 and March 2012, 359 patients were
screened, with 208 enrolled. The ITT population comprised
207 patients because 1 patient did not receive study medica-
tion. The PPP comprised 148 patients. A planned primary
analysis was conducted when 155 PFS events had occurred;
the present results are from the final updated analysis (cutoff
date, February 14, 2014) in which 176 PFS events, including
171 PD events and 5 deaths, had occurred (Figure 2). Of the
171 patients with PD, 93 (54%) continued to receive erlotinib
following PD and were included in the PFS2 analysis, while
78 did not receive erlotinib following PD. Baseline character-
istics of the ITT population are presented in Table 1. Briefly,
62.3% of patients were female, 72.9% were never smokers,
97.1% had adenocarcinoma histologic subtype, and 91.8%
had ECOG PS 0 or 1. EGFR mutation–positive status was cen-
trally confirmed in 148 patients (84 had exon 19 deletions, 60
had L858R mutations; the remaining 4 patients had other

Figure 1. Study Design

Serum/plasma
samplinga,b

Eligible patients
with EGFR mutations

(except T790M
single mutation only)

N = 204 patients 

Tumor assessment 
(RECIST 1.1)

Response assessment
after 4, 8 weeks, then
every 8 weeks onward 

Study treatment

Off-study treatment 
survival follow-up

Tissue samplinga,b

(pretreatment)

Screening EGFR mutation
(via tissue-based test)c

Serum/plasma
samplinga

Serum/plasma samplinga

After 2, 4, 8 weeks, then every
8 weeks onward

Serum/plasma samplinga

8 weeks off-study treatment

Erlotinib 150 mg/day continuous until
unacceptable toxicity or study-defined

disease progression 

Tissue samplingd

(at progression)

Response
assessment

Progressiona,e

Patients with
advanced

or recurrent
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Screening

EGFR indicates epidermal growth factor receptor; NSCLC, non–small-cell lung
cancer; RECIST, Response Evaluation Criteria in Solid Tumors.
aMandatory.
bTissue, serum, and plasma samples were to be collected for all patients; tissue
samples were used for testing at local laboratories, and any remaining samples
were sent to the central laboratory with serum/plasma samples for central
testing.

cTissue-based EGFR screening test must be performed at one of the designated
local laboratories.
dOptional.
eProgression was defined as either RECIST disease progression or off-erlotinib
disease progression (only for those patients who continued erlotinib therapy
after RECIST disease progression).
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less common EGFR mutations) out of 160 with central test
results, giving a concordance rate between local and central
testing of 92.5%. Poststudy treatments are presented in
eTable 1 in Supplement 2.

Efficacy
Median time from first erlotinib dose to last observation and/or
follow-up was 25.6 (95% CI, 23.3-25.9) months. The primary
end point of median PFS1 was 10.8 (95% CI, 9.2-11.1) months
(Figure 3A) in the ITT population (n = 207). For patients with
a PFS1 event of RECIST progression (n = 171; 5 additional pa-
tients had a PFS1 event of death), 35 had new lesions at PD, 72
had an increase in the size of target lesions from baseline at
PFS1 as a reason for progression, and 27 had both new and in-
creased lesions. A total of 37 patients had reasons other than
changes in target lesions for RECIST PD (including sympto-
matic PD [n = 6] and other [n = 31, including PD of nontarget
lesions {n = 19}, PD of target and nontarget lesion {n = 9}, and
PD at follow-up {n = 3}]). The PPP efficacy analysis is pre-
sented in eAppendix 2 in Supplement 2.

Secondary end points included median PFS1 in patients
with centrally confirmed exon 19 deletions or L858R muta-
tions (n = 144), which was 11.0 (95% CI, 9.3-12.0) months (11.0
[95% CI, 9.4-14.8] months for those with exon 19 deletions and
9.2 [95% CI, 7.3-11.2] months for those with L858R muta-
tions). In the 93 patients who continued erlotinib therapy fol-
lowing PD, median PFS2 was 14.1 (95% CI, 12.2-15.9) months.
Of the 93 patients, 79 had ceased taking erlotinib and 14 were

still taking erlotinib at the analysis cutoff (PFS2). Of the 79 who
ceased erlotinib treatment, 70 had a PFS event (69 were due
to PD [64 radiologic, 5 symptomatic progression], 1 was due
to death); of the remaining 9 patients, 1 ceased erlotinib therapy
because of an AE, 3 withdrew consent, and 5 ceased erlotinib
therapy because of administrative or other reasons. For PFS2
assessment, all lesions at PFS1 (target and nontarget) were con-
sidered for determining progression. In patients with cen-
trally confirmed exon 19 deletions or L858R mutations, me-
dian PFS2 was 14.9 (95% CI, 12.2-17.2) months (15.1 [95% CI,
12.2-20.4] months for exon 19 deletions and 14.0 [95% CI, 8.3-
17.2] months for L858R mutations).

Median OS of the ITT population was 31.0 months (95%
CI, 27.3 months to not reached; 94 deaths [45.4%]) (Figure 3B).
The ORR was 66.2%, with a DCR of 82.6% (complete re-
sponse, n = 2; partial response, n = 135; stable disease, n = 34).
Median time from baseline to best overall response (BOR) was
56 (95% CI, 54-60) days and time from BOR to PFS1 was 141
(95% CI, 112-169) days. Median depth of response was −46.6%
(95% CI, −41.98% to 50.41%).

Mutation testing was conducted on baseline plasma
samples for the predefined secondary end points. Matched
plasma and tumor data from baseline were available for 159
patients; 113 patients were EGFR mutation positive by plasma
assessment (n = 54 EGFR exon 19 deletions, n = 49 L858R mu-
tations, n = 10 exon 19 and L858R) and 46 patients were nega-
tive for EGFR mutations from plasma samples. Sensitivity and
specificity were 77% and 92%, respectively. Concordance rate

Figure 2. Patient Disposition

151 Excluded

359 Patients assessed for eligibility

1 Patient did not receive study drug

207 Intent-to-treat population

207 Safety population

14 Patients continuing post-
PD treatment

70 Patients with PFS2 event

78 Patients not receiving
post-PD erlotinib therapy

93 Patients receiving post-
PD erlotinib therapy

5 Patients with PFS1 event
of death

21 Patients without PFS1
event (still receiving first-
line treatment)

10 Patients withdrawn from
study without PFS1

2 Due to adverse event

6 Withdrew consent

2 Declined treatment

9 Patients withdrawn from
study without PFS1

1 Due to adverse event

3 Withdrew consent

5 Other reasons

208 Enrolled

171 Patients with PFS1 RECIST PD eventa 36 Patients unable to receive treatment beyond PD

Data cutoff was February 14, 2014. PD indicates disease progression; PFS1, progression-free survival; PFS2, time to off-erlotinib PD; RECIST, Response Evaluation
Criteria in Solid Tumors.
a Total number of PFS events is 176 (includes 5 patients with event of death).
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with centralized testing of tumor tissue was 78% (eTable 2 in
Supplement 2). Median PFS1 was 11.0 (95% CI, 9.2-11.2) months
in patients with EGFR mutation–positive plasma results vs 12.0
(95% CI, 7.3-15.0) months for patients with a negative plasma
digital polymerase chain reaction result (eFigure A in
Supplement 2). Median PFS2 was 13.3 (95% CI, 12.2-16.7) and
18.6 (95% CI, 11.5-24.2) months (eFigure B in Supplement 2),
respectively, for plasma EGFR-positive (n = 46) and EGFR-
negative subgroups (n = 21). The ORR was 74.1% for patients
with EGFR-positive plasma assessment and 63.0% for pa-
tients with EGFR-negative plasma assessment.

Post hoc exploratory analyses showed that the median PFS1
of the 93 patients who had treatment beyond PD was 11.0 (95%
CI, 9.2-11.1) months, giving a difference between PFS1 and PFS2
of 3.1 months (Figure 3C). Another post hoc exploratory analy-
sis showed that median OS in these patients was 33.6 (95% CI,
27.3-34.3) months, compared with 22.5 (95% CI, 20.1-27.0)
months for the 78 patients who did not continue erlotinib treat-
ment. The differences in characteristics between those who
continued erlotinib therapy and those who did not continue
erlotinib therapy after PD were also assessed to identify
whether there was a particular patient population that would
benefit from erlotinib therapy beyond PD. Significantly more
patients with recurrent disease at baseline (P = .009) and pa-
tients with ECOG PS 0 or 1 at PFS1 (P < .001) continued to re-
ceived erlotinib following PD (eTable 3 in Supplement 2). Those

who continued erlotinib treatment following PD also had sig-
nificantly longer median PFS1 (P = .01), improved depth of re-
sponse (P = .04), and longer median time from BOR to PFS1
(P = .005) than those who did not continue erlotinib treat-
ment. There was also a nonsignificant finding that patients who

Table 1. Baseline Characteristics in the Intent-to-Treat Population

Characteristic
Patients
(n = 207)

Age, median (range), y 60.8 (28-89)

Sex, No. (%)

Male 78 (37.7)

Female 129 (62.3)

Smoking status, No. (%)

Never 151 (72.9)

Former 37 (17.9)

Current 19 (9.2)

EGFR mutation, No. (%)

Exon 19 deletion 109 (52.7)

Exon 21 L858R mutation 87 (42.0)

Other (exon 18/20) 11 (5.3)

Histologic subtype, No. (%)a

Adenocarcinoma 201 (97.1)

Squamous cell 1 (0.5)

Other 5 (2.4)

Disease stage, No. (%)

Stage IV 175 (84.5)

Recurrent 32 (15.5)

Eastern Cooperative Oncology
Group performance status, No. (%)

0 35 (16.9)

1 155 (74.9)

2 17 (8.2)

Abbreviation: EGFR, epidermal growth factor receptor.
a Identified by histologic assessment, n = 189; by cytologic assessment, n = 18.

Figure 3. Progression-Free Survival and Overall Survival

1.0

0.8

0.6

0.4

0.2

0
0

207

10

105

20

43

30

5

40

0

P
ro

g
re

ss
io

n
-F

re
e 

S
u

rv
iv

al
 P

ro
b

ab
il

it
y

Time, mo

No. at risk

Progression-free survival (PFS1)A

1.0

0.8

0.6

0.4

0.2

0
0

207

10

183

20

146

30

47

40

0

S
u

rv
iv

al
 P

ro
b

ab
il

it
y

Time, mo

No. at risk

Overall survivalB

1.0

0.8

0.6

0.4

0.2

0
0

93

93

10

52

70

20

10

27

30

0

9

40

0

0

P
ro

g
re

ss
io

n
-F

re
e 

S
u

rv
iv

al
 P

ro
b

ab
il

it
y

Time, mo

No. at risk

PFS1

PFS2

PFS1 and time to off-erlotinib progression (PFS2)C

PFS1

PFS2

First-Line Erlotinib in EGFR-Mutated Non–Small-Cell Lung Cancer Original Investigation Research

jamaoncology.com (Reprinted) JAMA Oncology March 2016 Volume 2, Number 3 309

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 03/12/2022

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2015.4921&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2015.4921
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2015.4921&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2015.4921
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2015.4921&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2015.4921
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2015.4921&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2015.4921
http://www.jamaoncology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2015.4921


Copyright 2016 American Medical Association. All rights reserved.

were receiving erlotinib for longer durations following PD had
increased time from BOR to initial RECIST 1.1 PD. Patients
treated with post-PD erlotinib had more new brain lesions at
PFS1 than those who did not receive erlotinib following PD
(4.3% vs 1.3%, respectively) (eTable 4 in Supplement 2). In the
78 patients who did not continue erlotinib therapy following
PD, 82.1% received further off-study drug therapies, com-
pared with 66.7% of the post-PD erlotinib-treated population
(eTable 5 in Supplement 2). A total of 7 patients underwent ra-

diotherapy between PFS1 and PFS2; however, because of the
low number, we believe that this would not affect the PFS2 data
reported.

Safety
A total of 99.5% of patients reported an AE of any grade, with
7.2% of patients discontinuing therapy as a result of AEs. The
most common AEs (all grades) were rash (52.7%) and diar-
rhea (59.4%); all AEs reported in more than 5% of the safety
population are shown in Table 2. Serious AEs were reported
in 27.1% of patients. Adverse events of at least grade 3 were ex-
perienced by 50.2% (3.4% [n = 7] were grade 5, 1 was consid-
ered treatment related), with 26.1% of patients reporting treat-
ment-emergent grade 3 or 4 AEs.

Discussion
ASPIRATION supports the efficacy of first-line erlotinib in Asian
patients with activating EGFR mutations. The median PFS1
from ASPIRATION (10.8 months) is consistent with previous
studies of first-line single-agent erlotinib therapy in EGFR mu-
tation–positive NSCLC both in Asian and white patients
(OPTIMAL, 13.1 months; EURTAC, 10.4 months).7,8 The me-
dian OS of 31 months and the ORR and DCR of 66.2% and
82.6%, respectively, are also in line with previous reports of
first-line erlotinib treatment.7,8

Despite initial response to EGFR TKIs, most patients will
experience disease progression. In clinical practice, it is not un-
common for physicians to continue EGFR TKI treatment be-
yond RECIST PD in clinically well patients.18 Several retro-
spective analyses have suggested that molecularly targeted
treatment beyond PD may be feasible and of benefit.16,17,19 Pre-
clinical data indicate the coexistence of EGFR-dependent and
EGFR-independent clones arising in vitro from the same en-
vironmental stress.20 On removal of selective pressure by dis-
continuation of EGFR TKI therapy, the TKI-sensitive clones may
regrow and result in rapid PD with the potential risk of flare-up
of symptoms. ASPIRATION is the first study to our knowl-
edge that confirms the feasibility prospectively of continuing
erlotinib therapy in selected patients following RECIST PD with-
out undue toxic effects. ASPIRATION also demonstrated a po-
tential improvement in median OS with treatment beyond pro-
gression, but this observation could be biased by patient
selection. This provides further foundation for the current Na-
tional Comprehensive Cancer Network clinical guidelines of
recommending continuation of EGFR TKI with or without lo-
cal therapy following either asymptomatic progression or
symptomatic but oligometastasis.18

By extending the duration of treatment with erlotinib, the
introduction of salvage cytotoxic chemotherapy could be de-
layed. This strategy of continuation of use of targeted agents
beyond PD in oncogene-addicted tumors has also been re-
ported by Ou et al19 in a retrospective analysis of the anaplas-
tic lymphoma kinase inhibitor crizotinib. The ASPIRATION data
are also complementary to IMPRESS, in which patients who
had experienced PD following first-line treatment with gefi-
tinib were randomized to receive cisplatin, pemetrexed diso-

Table 2. Adverse Events (Any Grade) in More Than 5% of the Safety
Population

Adverse Event
No. (%)
(n = 207)

Diarrhea 123 (59.4)

Rash 109 (52.7)

Pruritus 71 (34.3)

Paronychia 62 (30.0)

Dermatitis acneiform 55 (26.6)

Dry skin 52 (25.1)

Cough 51 (24.6)

Stomatitis 44 (21.3)

Decreased appetite 43 (20.8)

Alopecia 33 (15.9)

Back pain 30 (14.5)

Mucosal inflammation 28 (13.5)

Alanine aminotransferase level increased 26 (12.6)

Nausea 25 (12.1)

Dry eye 25 (12.1)

Constipation 23 (11.1)

Vomiting 23 (11.1)

Headache 23 (11.1)

Acne 20 (9.7)

Rhinorrhea 20 (9.7)

Aspartate aminotransferase level increased 20 (9.7)

Chest pain 19 (9.2)

Dyspnea 19 (9.2)

Productive cough 17 (8.2)

Insomnia 17 (8.2)

Anemia 16 (7.7)

Oropharyngeal pain 15 (7.2)

Dizziness 15 (7.2)

Mouth ulceration 14 (6.8)

Pyrexia 14 (6.8)

Musculoskeletal pain 14 (6.8)

Pain in extremity 14 (6.8)

Skin exfoliation 13 (6.3)

Hypokalemia 13 (6.3)

Blood bilirubin level increased 13 (6.3)

Nail disorder 12 (5.8)

Conjunctivitis 12 (5.8)

Eczema 11 (5.3)

Upper abdominal pain 11 (5.3)

Arthralgia 11 (5.3)
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dium, and gefitinib vs cisplatin, pemetrexed disodium, and pla-
cebo; median PFS was 5.4 months for both arms.21 Results from
ASPIRATION and IMPRESS need further support from ran-
domized trial data; however, they encourage discussion of
whether continuation of single-agent TKI therapy beyond
RECIST PD until evidence of significant systemic PD would be
a suitable new treatment paradigm. As the benefit of continu-
ing erlotinib use following PD and “rechallenging” with TKIs
both link to the heterogeneity of tumor cells, it would be of in-
terest to compare these 2 strategies to assess the optimum treat-
ment paradigm.

Our exploratory data suggest that continuing erlotinib
therapy may be most beneficial in patients with good re-
sponse to first-line erlotinib, longer time from BOR to PD, or
good ECOG PS at PD. In brief, it is conceivable that patients with
slow PD could benefit from continuation of EGFR TKI therapy
beyond RECIST PD (>50% of patients with PD continued er-
lotinib therapy in ASPIRATION). With the development of TKIs
that target T790M mutations, the optimal strategy and tim-
ing for switching treatment will be an important topic for fu-
ture investigation.

There are some limitations to the present study, espe-
cially the fact that the decision to continue erlotinib therapy
at PD was at the investigators’ or patients’ discretion rather than
being mandated as part of a randomized design. This may have
resulted in selection bias favoring patients with best tumor re-
sponse, which may mean that the post-PD results are con-
founded by these factors and are therefore less robust than if
the results had been adjusted for the potential bias. However,
patients with rapid symptomatic deterioration are clinically dis-
tinct from patients with slow asymptomatic PD. Reasons for
continuing erlotinib treatment that were specified in addi-
tion to investigator or patient decision included slow or mini-
mal progression, progression only to bone, asymptomatic pro-
gression, stable primary tumor, good radiologic response, and
long disease-control duration. Reasons for not continuing treat-
ment included patient or investigator decision, rapid progres-
sion, worsening symptoms, new treatment options or regi-
men change, and new lesions. The authors concur that it would
be inappropriate to consider continuing erlotinib treatment for
patients with rapid progression. A further limitation was hav-

ing the difference between PFS1 and PFS2 as an exploratory
end point; on reflection, this would have been a more appro-
priate definition of PFS2 (time from PD to second PD).

Another limitation of the study was that repeated biopsy
at the time of PD was not mandatory, and therefore changes
in mutation status that may affect treatment decisions (such
as acquisition of T790M mutations) could not be analyzed. The
presence of T790M among patients with acquired resistance
to EGFR TKIs defines a unique clinical subset with a rela-
tively favorable prognosis.22 In future studies it is recom-
mended to investigate whether T790M mutation status or other
molecular predictors could help guide the decision whether
to continue the EGFR TKI therapy on RECIST PD.

ASPIRATION reconfirmed that testing of EGFR mutation
status using baseline plasma samples is feasible. The poten-
tial advantage of this method is that plasma testing could be
timely and feasible irrespective of tumor tissue status, as lack
of high-quality tumor samples is 1 reason for low testing rates
in tissue.23 ASPIRATION had an interesting observation of lon-
ger PFS1 and PFS2 in patients with negative plasma (and posi-
tive tumor result) compared with patients with positive plasma
results, although we cannot exclude bias because this could
be related to tumor burden. An exploratory study of plasma
samples from FASTACT-2,23 a randomized study comparing in-
tercalated chemotherapy and erlotinib with chemotherapy
alone, has shown that EGFR mutation in plasma correlates with
efficacy.24 Our present findings are in line with the aforemen-
tioned results and support the hypothesis of a correlative re-
lationship between plasma EGFR mutation status and treat-
ment efficacy.

Conclusions
The prospective ASPIRATION study supports the efficacy of
first-line erlotinib therapy in Asian patients with EGFR
mutation–positive NSCLC and that continuing erlotinib
therapy beyond PD is feasible and may be of benefit in delay-
ing salvage anticancer therapy with no undue toxic effects in
selected patients; however, validation in a randomized trial
would be beneficial.
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