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Abstract: Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) have
been demonstrated to improve responses and clinical outcomes significantly in patients with
advanced non-small-cell lung cancer (NSCLC). In retrospective subgroup analyses of several
studies, patients with Asian ethnicity (including Chinese) are a subpopulation who responds
well to EGFR TKI therapy. Since EGFR-mutation status has emerged as an important predic-
tor of a substantially increased benefit, the high mutation rate in the Asian (including Chinese)
population could be the explanation for a superior benefit from EGFR TKI therapy. Erlotinib
(Tarceva®), one of the EGFR TKIs, has been proved to be effective in second- and third-line
therapy, and furthermore in first-line and maintenance settings. In this review, we summarize
current data of clinical trials with erlotinib and discuss its role in the targeted treatment of
NSCLC in Chinese patients.
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Introduction

Lung cancer is the leading cause of cancer-related mortality in men and women
throughout the world, including the People’s Republic of China (PRC).!> According to
the Chinese Cancer Registry Annual Report, the crude incidence rate of lung cancer
was 53.57 per 100,000 in 2009, and the incidence rate of males (70.40 per 100,000)
was 1.94 times as much as that of female (36.34 per 100,000). The mortality rate of
lung cancer was 45.57 per 100,000, and the mortality rate of male was (61.00 per
100,000), 1.94 times as much as that of females (29.77 per 100,000)." In the last three
decades, the morbidity and mortality rates of lung cancer in Chinese populations have
increased annually and have become higher than the worldwide average, owing to
growing smoking habits and environmental pollution.?

Non-small-cell lung cancer (NSCLC) comprises the most common form of lung
cancer, with the majority of patients presenting with advanced disease at the time of
diagnosis.* For these patients, palliative chemotherapy with platinum-based doublets
was once considered to be the only standard treatment, with limited efficacy and usually
serious side effects.>® However, recent advances in targeted and individualized therapy
have provided us with alternative approaches for the treatment of NSCLC. Epidermal
growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs), the most commonly
studied targeted agents, have been demonstrated to improve responses and outcomes
in patients with advanced NSCLC significantly.” Erlotinib (Tarceva®; San Francisco,
CA, USA), one of the oral EGFR TKIs, has been proved to be effective in second-
and third-line therapy,®® and furthermore in first-line!®!'? and maintenance settings.'
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Therefore, erlotinib has been approved in more than 80 coun-
tries for the treatment of advanced NSCLC, and was also
approved in the PRC in 2006.

In retrospective subgroup analyses of several stud-
ies, patients with Asian ethnicity are a subpopulation that
responds well to EGFR TKI therapy.!*!> With further
research focusing on identifying biomarkers to predict
clinical benefit of EGFR TKIs, EGFR-mutation status has
emerged as the strongest predictor for clinical benefit from
EGFR TKI therapy.'®'” Therefore, the main reason for
better outcomes in Asian patients compared with Western
patients is probably the result of the higher incidence (around
30%—40%) of EGFR-sensitive mutations in exon 19 and 21
in Asian patients than in Western patients.'®?° Not surpris-
ingly, Chinese advanced NSCLC patients with a mutation
rate of 49.8% obtained significant benefit from EGFR TKI
treatment.?!

In this review, we summarize current data of clinical trials
with erlotinib and discuss its role in the targeted treatment
of NSCLC in Chinese patients.

Erlotinib as second-line

or later therapy

Several clinical trials have confirmed the antitumor activ-
ity of erlotinib as second-line or later therapy in patients
with advanced NSCLC (Table 1). In the BR.21 study,
a randomized, double-blind, Phase III trial in 731 patients
with advanced NSCLC who had received at least one line
of chemotherapy,?® erlotinib significantly prolonged survival:
progression-free survival (PFS) 2.2 months versus 1.8 months
(hazard ratio [HR] 0.61, P<<0.001; overall survival [OS]

6.7 months versus 4.7 months, HR 0.70, P<<0.001), delayed
symptom deterioration, and provided quality of life benefits
compared with placebo. The subgroup analysis showed that
erlotinib was associated with longer survival among women
(P=0.0006), lifetime nonsmokers (P<<0.001), Asians (P=0.02),
and patients with adenocarcinoma (P<<0.001). Based on these
promising data, erlotinib was approved as standard treat-
ment for advanced NSCLC in second- or third-line settings
by the US Food and Drug Administration and the European
Medicines Agency.

The Tarceva Lung Cancer Survival Treatment (TRUST)
study was a large international, open-label, Phase IV study
of erlotinib that was designed to investigate the efficacy of
erlotinib monotherapy for patients with advanced NSCLC
who had previously failed on or were considered unsuitable
to receive standard chemotherapy.®* A total of 6,665 patients
were enrolled into the study, with 1,242 patients recruited
within the East/Southeast (E/SE) Asian region (including
519 patients in the PRC). To validate the hypothesis that treat-
ment outcomes in the Asian population would be superior to
the non-Asian population, further efficacy and safety data of
erlotinib in E/SE Asian patients with advanced NSCLC were
analysed.>® Compared with patients in other regions, both the
overall response rate (ORR) and disease-control rate (DCR)
were significantly higher in E/SE Asian patients (ORR 27%
versus 10%, P<0.0001; DCR 78% versus 66%, P<<0.0001;
respectively). The median PFS for the E/SE Asian popula-
tion was 5.78 months, compared with 2.92 months for the
non-E/SE Asian population and 3.25 months for the overall
global population. The median OS values were 14.7, 6.8,
and 7.9 months, respectively. Multivariate analyses for PFS

Table | Erlotinib versus placebo or chemotherapy in second-line setting

Study Study Treatment Population ORR (%) Median PFS/ HR PFS Median OS HR OS
phase TTP (months) (months)
BR21 Phase Il Erlotinib Overall ITT 8.9 22 HR 0.61 6.7 HR 0.70
Placebo <l 1.8 P<0.001 4.7 P<0.001
P<0.001
TRUST Phase IV Erlotinib Overall ITT 13 3.25 79
E/SE Asian 27 5.78 HR 0.66 14.7 HR 0.57
Non-E/SE Asian 10 2.92 P<0.0001 6.8 P<0.0001
P<<0.0001
Chinese 26.7 TTP =6.44 15.37
DELTA Phase IlI Erlotinib EGFR wild-type NP 1.3 9.0
Docetaxel 29 9.2
P=0.013 P=0.914
CTONGO0806 Phase Il Gefitinib EGFR wild-type 14.7 1.6 HR 0.51 NA
Pemetrexed 13.3 4.8 P<0.001
P=0.814

Abbreviations: EGFR, epidermal growth factor receptor; ITT, intention to treat; ORR, objective response rate; PFS, progression-free survival; TTP, time to progression; OS, overall
survival; HR, hazard ratio; E/SE, East/Southeast; NA, not available; NP, not present; TRUST, Tarceva Lung Cancer Survival Treatment; DELTA, Docetaxel and Erlotinib Lung Cancer

Trial; CTONG, Chinese Thoracic Oncology Group.
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and OS showed that smoking status (nonsmoker), histology
(adenocarcinoma/bronchioloalveolar carcinoma), and sex
(females) were all predictive of longer survival with erlotinib,
while these characteristics were considered to be potentially
indicative of a high incidence of EGFR mutation.?

As a subgroup of Asian patients, 519 Chinese patients
were enrolled. Of these patients, one case had complete
response, 127 cases had partial response, 263 cases had stable
disease, and 88 cases had progressive disease, resulting in an
ORR o0f 26.7%. The median time to progression (TTP) was
6.44 months, and median OS was 15.37 months. The major
erlotinib treatment-related adverse events (AEs) were mild
(Common Terminology Criteria AE grade 1/2), while only
three cases had severe AEs and one case had interstitial lung
disease and died of respiratory failure.

To investigate the role of erlotinib further as second-
line treatment in unselected advanced NSCLC patients,
the Docetaxel and Erlotinib Lung Cancer Trial (DELTA)
study was conducted to compare the efficacy of erlo-
tinib with docetaxel in patients previously treated with
chemotherapy.? The primary analyses focusing on EGFR
wild-type tumors were reported at the annual meeting of
the American Society of Clinical Oncology (ASCO) 2013,
and revealed that patients with EGFR wild-type tumors
achieved significantly longer PFS in the docetaxel arm
than in the erlotinib arm (median PFS 2.9 months versus
1.3 months, P=0.013), while the difference did not trans-
late into OS (median OS 9.0 months versus 9.2 months,
P=0.914). Another Phase II trial, Chinese Thoracic
Oncology Group (CTONG) 0806, which was also reported
at the ASCO 2013 meeting, compared pemetrexed with
gefitinib as second-line treatment of nonsquamous NSCLC
patients with wild-type EGFR.* PFS was 1.6 months versus
4.8 months (HR 0.51, P<<0.001), ORR was 14.7% versus
13.3% (P=0.814), and DCR was 32.0% versus 61.3%
(P<<0.001) for the gefitinib arm and pemetrexed arm,
respectively. These results showed that patients with wild-
type EGFR did not benefit from EGFR TKIs compared with
chemotherapy in the second-line setting.

First-line therapy
for advanced NSCLC

In preclinical models, the antitumor activity of erlotinib
was enhanced in combination with chemotherapy. The
efficacy of erlotinib in combination with chemotherapy
as first-line treatment of advanced NSCLC was evaluated
in two large, multicenter, randomized, placebo-controlled
clinical trials: TRIBUTE (Tarceva responses in conjunction

with paclitaxel and carboplatin)* and the Tarceva Lung
Cancer Investigation (TALENT; erlotinib plus cisplatin and
gemcitabine) trails.?” However, neither study demonstrated
that concurrent combination of erlotinib and chemotherapy
improved efficacy, and thus this drug was not recommended
as first-line treatment for advanced unselected NSCLC
patients. Therefore, it is necessary to identify patients who
may benefit from first-line EGFR TKI therapy.

The Iressa Pan-Asia Study (IPASS), a multicenter,
Phase 111, randomized study to compare gefitinib with car-
boplatin plus paclitaxel as first-line treatment in clinically
selected patients in East Asia,® highlights that EGFR-mutant
lung cancer is a distinct subgroup for EGFR TKI treatment
with superior clinical outcomes. Subsequently, two Japanese
trials comparing first-line gefitinib versus chemotherapy for
exclusive EGFR-mutant lung cancers confirmed the conclu-
sion of IPASS.?3° Therefore, the OPTIMAL (Erlotinib Versus
Gemcitabine/Carboplatin in Chemo-naive Stage IIIB/IV
non-Small Cell Lung Cancer Patients with Epidermal Growth
Factor Receptor [EGFR] Exon 19 or 21 Mutation [ML20981];
CTONG 0802) study was initiated to compare the efficacy
and tolerability of first-line erlotinib versus gemcitabine plus
carboplatin (GC) in advanced or metastatic NSCLC patients
harboring activating EGFR mutations in the PRC! (Table 2).
The primary end point was PFS, and secondary end points
included OS, quality of life, and RR. A total of 165 patients
were randomized to treatment, and 154 patients received at
least one dose of the study drug. In the OPTIMAL study, erlo-
tinib was significantly superior to chemotherapy in terms of
PFS, with median PFS of 13.1 months versus 4.6 months (HR
0.16, 95% confidence internal [CI] 0.10-0.26; P<<0.0001).
The subgroup analysis showed that almost all subgroups
(sex, histology, and smoking status) obtained more clinical
benefits from erlotinib than from chemotherapy. The ORR
was 83% (68 of 82) for erlotinib and 36% (26 of 72) for che-
motherapy (P<<0.0001). As with PFS, response to erlotinib
was similar across clinical subgroups. In terms of safety,
erlotinib proved to be better tolerated than chemotherapy.
Erlotinib was associated with less grade 3 or 4 toxic effects
than chemotherapy (including neutropenia in 30 of 72 patients
and thrombocytopenia in 29 patients on chemotherapy versus
no patients with either event on erlotinib); the most common
grade 3 or 4 toxic effects with erlotinib were increased alanine
aminotransferase concentrations (4%, three of 83) and skin
rash (2%, two of 83).

Another Phase III clinical trial, which was performed
in Europe — EURopean TArceva vs Chemotherapy
(EURTAC) — also showed that when compared with
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Table 2 Erlotinib versus chemotherapy as first-line treatment for epidermal growth factor receptor-mutant patients

Study Study Treatment (number ORR (%) Median PFS HR PFS Median OS HR OS
phase of patients) (months) (months)
IPASS Phase Il Gefitinib (132) 71.2 9.5 HR 0.48 21.6 HR 1.0,
Carbo + Pac (129) 47.3 6.3 P<0.001 21.9 P=0.99
P<0.001
OPTIMAL Phase Il Erlotinib (82) 83 13.1 HR0.16 28.85 HR 1.04,
Carbo + Gem (72) 36 4.6 P<<0.0001 22.68 P=0.69
P<<0.0001
EURTAC Phase Il Erlotinib 58 9.7 HR 0.34 22.9 HR .36,
Carbo/Cis + Doc/Gem 15 52 P<0.0001 18.8 P=0.71
P<0.0001

Abbreviations: PFS, progression-free survival; ORR, objective response rate; OS, overall survival; Cis, cisplatin; Carbo, carboplatin; Pac, paclitaxel; Doc, docetaxel; Gem,
gemcitabine; HR, hazard ratio; IPASS, Iressa Pan-Asia Study; EURTAC, EURopean TArceva vs Chemotherapy.

platinum-based chemotherapy as first-line treatment,
erlotinib significantly extended PFS in the EGFR-mutant
patients (9.7 versus 5.2 months, HR 0.37, 95% CI 0.25-0.54;
P<0.0001)."" RR was also higher in the erlotinib group
(58% versus 15%). Main grade 3 or 4 toxicities were rash
(13% given erlotinib versus none in the chemotherapy group),
neutropenia (none versus 22%), anemia (1% versus 4%), and
increased aminotransferase concentrations (2% versus 0).
Five (6%) patients on erlotinib had treatment-related severe
AEs compared with 16 patients (20%) on chemotherapy.

Based on the encouraging results of these randomized
Phase I1I studies, which confirmed the role of first-line erlo-
tinib in patients with activating EGFR mutations, erlotinib
has been approved to be used as standard first-line treatment
in EGFR mutation-positive NSCLC patients.

However, notably, OS benefit was not observed in these
studies (median OS, OPTIMAL erlotinib versus GC, HR
1.065, P=0.6849; EUARTAC erlotinib versus platinum-based
chemotherapy, HR 1.36, P=0.71). This could be explained by
the crossover of treatments after progression. The released
survival analysis revealed that median OS of patients exposed
to both chemotherapy and erlotinib (in any line of treatment)
was 30.4 months compared with 20.7 months in patients
exposed to erlotinib only, and 11.7 months in patients exposed
to chemotherapy only. Thus, for patients with activating EGFR
mutations, it may be an optimal strategy to receive both che-
motherapy and erlotinib treatment, regardless of the order of
use. However, to date, there has been no robust evidence to
show significant differences in PFS and OS between patients
receiving first-line erlotinib and those receiving second-line
erlotinib. Therefore, should erlotinib be used in early treatment
or later is still a problem to solve. For this reason, a Phase
III clinical trial (ENSURE [A Study of Tarceva {Erlotinib}
Versus Gemcitabine/Cisplatin as First-Line Treatment in
Patients with Non-Small Cell Lung Cancer with EGFR
Mutations]; NCT01342965)*" in the PRC is under way to

compare the benefit of first-line versus second-line erlotinib
treatment in patients with activating EGFR mutations. In this
trial, patients were randomized to receive either erlotinib or
3-week cycles of a GC regimen until disease progression or
unacceptable toxicity occurs (or up to four cycles of combined
chemotherapy), and then two groups were crossed over to the
opposite treatment. Further mature data is needed to evaluate
this issue.

Sequential intercalated combination

regimens of chemotherapy and erlotinib

It is important to note that activating EGFR mutations
were found in only 30%-40% of Chinese patients with
adenocarcinoma, not to mention that the take-up rate of
EGFR-mutation testing was only 10%, which means that
EGFR-mutation status might still be unknown in most
patients at the time when decisions are made regarding their
first-line treatments.* For these patients, a combination of
chemotherapy and EGFR TKIs might be an optimal option.
Even though previous Phase I1I studies in unselected popula-
tions showed that a combination of chemotherapy and erlo-
tinib did not improve survival compared with chemotherapy
alone,??” sequential intercalated combination regimens of
chemotherapy and erlotinib (FASTACT [First-line Asian
Sequential Tarceva And Chemotherapy Trial]) have been
shown to induce significant improvement in responses and
PFS, especially in patients with adenocarcinoma.*

To confirm this finding, FASTACT-2 was launched by Wu
et al in the PRC and other Asian countries.’ In this Phase
IIT trial, patients with untreated stage IIIB/IV NSCLC were
randomly assigned in a 1:1 ratio to receive six cycles of gem-
citabine plus platinum with intercalated erlotinib (150 mg/
day on days 15-28, orally; chemotherapy plus erlotinib) or
placebo orally (chemotherapy plus placebo) every 4 weeks.
Patients continued to receive erlotinib or placebo until pro-
gression, unacceptable toxicity, or death, and all patients
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in the placebo group were offered second-line erlotinib at
the time of progression. A total of 451 patients were ran-
domly assigned to chemotherapy plus erlotinib (n=226) or
chemotherapy plus placebo (n=225). PFS was significantly
prolonged with chemotherapy plus erlotinib versus chemo-
therapy plus placebo (median PFS 7.6 months versus 6.0
months, HR 0.57; P<<0.0001). Median OS for patients in the
chemotherapy-plus-erlotinib and chemotherapy-plus-placebo
groups was 18.3 months and 15.2 months, respectively (HR
0.79, P=0.0420). A statistically significant treatment benefit
was observed in patients with an activating EGFR gene muta-
tion (median PFS 16.8 months versus 6.9 months, HR 0.25,
P<0.0001; median OS 31.4 months versus 20.6 months,
HR 0.48, P=0.0092). Although no significant difference
was observed in either median PFS or OS in patients with
EGFR wild-type disease in the chemotherapy-plus-erlotinib
group versus those in the chemotherapy-plus-placebo group,
median PFS (7.1 months versus 6.0 months, HR 0.61;
P=0.0009) significantly improved in patients with unknown
EGFR-mutation status, revealing that the intercalated combi-
nation of chemotherapy and EGFR TKIs could be a reason-
able treatment option for patients with an unknown mutation
status in whom clinical parameters are suggestive of a high
incidence of EGFR mutations.

Maintenance therapy

Maintenance therapy, which is defined as “any treatment that
is given to keep cancer from progressing after it has been
successfully controlled by the appropriate first-line therapy”,
has become an established paradigm in advanced NSCLC
treatment.*® The rationale for this strategy is that continu-
ous treatment could effectively delay disease progression
and improve survival. Nowadays, various agents have been
applied in maintenance regimens, such as bevacizumab,*¢’
cetuximab,*?° docetaxel,** gemcitabine,*' and pemetrexed,*>*
for switching or continuous maintenance therapy. However,
of interest, the most robust results were observed in clinical

Table 3 Erlotinib versus placebo as maintenance therapy

trials that evaluated EGFR TKIs (erlotinib or gefitinib) as
switch maintenance agents (Table 3).

SATURN (2010, Sequential Tarceva in UnResectable
NSCLC), a Phase I1I study of erlotinib as maintenance treat-
ment in patients with nonprogressive disease after first-line
chemotherapy, confirmed the efficacy and safety of erlotinib
in this setting.* A total of 1,949 patients received at least one
dose of standard doublet chemotherapy in the run-in phase
prior to randomization, of whom 889 patients had complete/
partial response or stable disease after four cycles of standard
chemotherapy and were randomized to receive erlotinib or
placebo. Median PFS and OS were significantly longer with
erlotinib than with placebo (median PFS 12.3 weeks versus
11.1 weeks, HR 0.71, P<<0.0001; median OS 12.0 versus
11.0 months, HR 0.81, P=0.0088). Biomarker analysis
showed that there was no significant interaction for EGFR
protein expression or EGFR copy number, but patients with
EGFR-activating mutations in exons 19 or 21 derived signifi-
cantly greater PFS benefit from maintenance erlotinib (HR
0.10, P<<0.0001) compared with those with wild-type tumors
(HR 0.780, P=0.018; treatment-by-mutation interaction,
P<0.001). However, EGFR mutation status did not predict
for an OS benefit. The later INFORM (Gefitinib as mainte-
nance therapy in patients with locally advanced or metastatic
non-small cell lung cancer) study (2011, CTONG 0804) in
the PRC further supported the important role of EGFR TKIs
(gefitinib) in maintenance therapy for NSCLC.#

Subsequently, a retrospective subanalysis of efficacy
and safety in Asian patients enrolled in the SATURN study
was performed, since Asian patients were reported to gain
more benefit from EGFR TKIs compared with non-Asian
patients.'® In the initial phase, 241 patients were enrolled
from the E/SE Asian region, including 46 from the PRC. Of
these patients, 125 (including 28 from the PRC) were ran-
domized to receive either erlotinib (n=60) or placebo (n=65).
Erlotinib-maintenance therapy significantly prolonged PFS
compared with placebo in the overall Asian subpopulation

Study Study Frontline Maintenance Population Median HR PFS/ Median OS HR OS
phase therapy therapy PFSITTP TTP (months)

SATURN Phase Il Platinum-based Erlotinib Overall ITT 12.3 weeks HR 0.71 12.0 HR 0.81,
doublets Placebo 1.1 weeks P<<0.0001 11.0 P=0.0088

Asian 17.9 weeks HR 0.57 20.8 HR 0.67,

11.4 weeks P=0.0067 15.2 P=0.0931

INFORM Phase Il Platinum-based Gefitinib Chinese 4.8 months HR 0.42 18.7 HR 0.84

doublets Placebo 2.6 months P<<0.0001 16.9 P=0.26

Abbreviations: PFS, progression-free survival; ORR, objective response rate; OS, overall survival; HR, hazard ratio; ITT, intention to treat; SATURN, Sequential Tarceva
in Unresectable NSCLC [non-small-cell lung cancer]; TTP, time to progression; INFORM, Gefitinib as maintenance therapy in patients with locally advanced or metastatic

non-small cell lung cancer.
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(HR 0.57, P=0.0067) and also in the subgroup of Asian
patients with EGFR immunohistochemistry (IHC)-positive
status (HR 0.50, P=0.0057). There was a nonsignificant
trend towards increased OS in the erlotinib treatment arm
in the Asian subpopulation (HR 0.67, P=0.0931), which
reached statistical significance in Asian patients with EGFR
IHC-positive status (HR 0.53, P=0.0233). TTP was also
significantly prolonged in the erlotinib arm versus the pla-
cebo arm in the Asian subpopulation (HR 0.54, P=0.0038).
Furthermore, erlotinib treatment produced a significantly
higher ORR compared with placebo (23.7% versus 4.8%,
P=0.0025). These data showed that the survival benefits of
erlotinib-maintenance therapy in the Asian subpopulation
were consistent with those in the global SATURN popu-
lation, for both the intention-to-treat population and the
EGFR IHC-positive Asian subgroup. Meanwhile, erlotinib
was generally well tolerated in Asian patients and did not
impair quality of life compared with placebo. Thus, erlotinib-
maintenance treatment provides a treatment option in Asian
patients with advanced NSCLC who have not progressed
after first-line chemotherapy. Unfortunately, the data are
inherently less robust than those of the SATURN intention-to-
treat population, due to the retrospective nature of the analy-
sis. Moreover, the researchers were unable to evaluate efficacy
outcomes by FGFR-mutation status, because of a lack of
sample material for gene analysis in the Asian population.

Adjuvant and neoadjuvant therapy
for early stage and locally
advanced NSCLC

So far, there has been no sufficient evidence for EGFR TKIs
to be used either as adjuvant or as neoadjuvant treatment in
patients with early and locally advanced NSCLC. Surgery
and radiation (with or without chemotherapy) are still the
standard treatments for these patients.

There is no obvious role for EGFR TKIs as postopera-
tive treatment in patients with stage II and IIIA disease. The
National Cancer Institute of Canada BR.19 trial, which
was designed to investigate the efficacy and tolerability
of gefitinib in patients with completely resected NSCLC,
showed that gefitinib did not improve disease-free survival
or OS, even in 15 patients with EGFR mutation-positive
tumors.* Different from the BR.19 trial, in another ongo-
ing study — RADIANT (Randomized Double-blind Trial in
Adjuvant NSCLC with Tarceva) — a large randomized trial
of postoperative adjuvant erlotinib versus placebo, EGFR
and KRAS mutations, circulating deoxyribonucleic acid,
EGFR ligands, and other potential markers will be studied to

investigate further the predictive values of these biomarkers
for adjuvant therapy of erlotinib.*’

Since patients harboring EGFR-activating mutations
showed excellent response to EGFR TKIs in advanced set-
tings, several studies were initiated to explore the role of
EGFR TKIs in the adjuvant setting in selected subgroup of
patients in the PRC. A randomized Phase III trial (CTONG
1104, NCT01405079)* was conducted to compare gefitinib
with adjuvant vinorelbine plus cisplatin in patients with
surgically resected £GFR mutation-positive adenocarcinoma.
Another Phase II clinical trial (ML28280, NCT01410214)* is
underway to assess the efficacy and safety of erlotinib versus
adjuvant vinorelbine plus cisplatin as adjuvant treatment in
patients with stage IITA NSCLC after complete resection
with EGFR-activating mutations.

In addition, for patients with stage IIIA NSCLC,
although concurrent chemoradiation therapy remains a
recommended treatment, the optimal treatment paradigm
is still not clearly defined. The efficacy and safety of
erlotinib as neoadjuvant treatment in patients with stage
IITA-N2 NSCLC with EGFR-activating mutations is also
being investigated. A Phase II study (NCT00600587),%°
which evaluated the value of induction-erlotinib therapy
before thoracotomy or radiotherapy in IIIA-N2 (confirmed
by mediastinoscopy or positron emission tomography)
NSCLC selected by EGFR gene analysis, has just finished
enrollment and the results are to be published. The ongoing
Erlotinib Versus Gemcitabine/Cisplatin as (Neo)Adjuvant
Treatment in non-Small Cell Lung Cancer (EMERGING;
CTONG1103,NCT01407822)°! study and another Phase II
study (ML25444, NCT01217619) are trying to evaluate the
efficacy and safety of erlotinib as (neo)adjuvant treatment in
patients with stage IITA-N2 NSCLC with activating EGFR
mutations. These studies may provide encouraging evidence
in the application of EGFR TKIs in adjuvant and neoadjuvant
treatment in patients with early and locally advanced NSCLC
in the near future.

Acquired resistance

Even though the initial response to erlotinib was dramatic, the
majority of patients with EGFR-sensitive mutations suffered
disease progression after a median of 10—14 months due to
acquired resistance.'***?® In view of the sometimes-indolent
nature of EGFR TKI-resistant tumors and the disease flare
after withdrawal of EGFR TKIs, several strategies have
been developed to overcome acquired resistance, including
switching to cytotoxic therapies® or irreversible EGFR
inhibitors*** in combination with other signal inhibitors,>*>’
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local therapy, or cytotoxic therapies.>® But the best treatment
mode remains unclear.

To date, clinically, the tumor burden and performance
status of patients have been the basis for our therapeutic
decisions. In a previous study, the progression pattern was
divided into three clinical modes to describe the diversity of
EGFR TKl resistance: dramatic progression, gradual progres-
sion, and local progression.” The difference in PFS and OS
among the three groups was significant (P=0.007). Further
analysis showed that continuous EGFR TKI treatment was
superior to switching to chemotherapy in the gradual-progres-
sion cohort (OS 39.4 months versus 17.8 months, P=0.02),
while patients in the dramatic-progression group demonstrated
better survival with switching to chemotherapeutic regimens.
However, despite the clinical features, it is still unclear if there
is a biomarker that could effectively guide the choice of subse-
quent treatment after acquired resistance to EGFR TKIs. A few
clinical trials are ongoing to investigate treatment strategies
after EGFR TKI failure, including ASPIRATION (Phase II
Study of Continued Erlotinib Beyond RECIST Progression
in Asian Patients (Pts) with Epidermal Growth Factor Recep-
tor [EGFR] Mutation-Positive non-Small Cell Lung Cancer
[NSCLC])* and IMPRESS (A Study of IRESSA Treatment
Beyond Progression in Addition to Chemotherapy Versus
Chemotherapy Alone; NCT01544179)%'. More importantly,
deeper molecular characterization of the primary tumor or
metastases by rebiopsy should be recommended to explore
further the optimal treatment strategy when patients obtain
acquired resistance.®

Conclusion

In the beginning, erlotinib was considered to be used in
combination with chemotherapy as the first-line treatment of
advanced NSCLC, but it was proved to be ineffective.?**’ This
could be explained by the hypothesis that a negative interac-
tion occurs between EGFR TKIs and cytotoxic agents when
they are given concurrently, and that there are no molecular
biomarkers to identify appropriate patients. Subsequently,
several randomized studies have demonstrated the promising
efficacy of erlotinib in second-line or third-line for patients
with advanced NSCLC, including the BR.21 and TRUST
studies.®® Interestingly, further subgroup analysis revealed
that the efficacy and safety outcomes of erlotinib in the Asian
population were better than those observed in the non-Asian
population.?* Unsurprisingly, in Chinese patients, significant
survival benefit from erlotinib was also observed.'* The benefit
was likely to be driven by the presence of high rates of EGFR
mutations. However, so far, there appears to be insufficient

evidence to suggest that Chinese patients with EGFR mutations
benefit any more or less from EGFR TKI therapy than patients
from other ethnicities with the same EGFR mutation.

On the basis of results from the OPTIMAL and EURTAC
studies, erlotinib has been approved as standard first-line treat-
ment for patients with activating EGFR mutations.'*!! The
FASTACT-2 study was the first to report significant prolonga-
tion of OS in patients with activating EGFR-mutation NSCLC,
which provided a new treatment mode.** Nevertheless, more
evidence is needed to determine the timing of EGFR TKI
administration for a better survival outcome.

Maintenance therapy with erlotinib was shown to improve
PFS and OS in the SATURN study.* As a result, erlotinib
monotherapy has been approved for patients with advanced
NSCLC with nonprogressive disease after first-line platinum-
based initial chemotherapy. Still, it is not clear whether all
patients with nonprogressive disease should receive main-
tenance therapy, especially those with activating EGFR
mutations, for the effect of erlotinib on OS did not reach
statistical significance in these patients compared to patients
with wild-type EGFR.

At present, there is no precise role for erlotinib in early
stage and locally advanced-stage NSCLC in patients with
EGFR mutations or in those with EGFR wild-type tumors.
Additional well-designed randomized controlled trials are
needed to explore the efficacy and safety of erlotinib in
adjuvant and neoadjuvant settings.

In conclusion, treatment with erlotinib as first-line,
second-line, subsequent and maintenance therapy could
significantly delay disease progression and be well toler-
ated in patients harboring activating EGFR mutations.
EGFR-mutation status is the strongest predictive bio-
marker for the efficacy of erlotinib treatment, and is more
common in the Asian (including Chinese) population.
Acquired resistance remains the restriction of durable
long-term outcomes of erlotinib. Further efforts are
needed to explore new strategies to improve the efficacy
of erlotinib treatment in all settings and overcome the drug
resistance as well.
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