Adjuvant EGFR TKI therapy for resectable non-small cell lung
cancer: new era for personalized medicine
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Lung cancer is now the leading cause of cancer death in
both men and women in China, accounting for 21.7% of
estimated cancer deaths in 2015 (1). Lung cancer is also
the leading cause of cancer death in men and the second
leading cause of cancer death in women worldwide (2).
Non-small cell lung cancer (NSCLC) comprise 85% of all
lung cancers and surgery is the recommended treatment
for patients with stage I-II NSCLC (3,4). Despite about
20-25% of patients diagnosed with NSCLC are suitable for
surgery management (5), the 5-year survival rate of resected
NSCLC ranges from 25% to 73 % according to pathological
stage (6). The recommended adjuvant treatment for stage
ITA-IIIB resected NSCLC-regardless of EGFR mutation
status is cisplatin-doublet chemotherapy which the most
frequently studied regimen is cisplatin-vinorelbine (4,7-9),
which has shown increased overall survival and disease-free
survival compared with that for observation (10).

The Lung Adjuvant Cisplatin Evaluation (LACE)
meta-analysis pooled 4,584 patients in five large cisplatin-
based adjuvant trials and confirmed the benefit of adjuvant
chemotherapy, with a 5.3% and 5.2% improvement of
survival and DFS at 5 years (P=0.0043, P<0.0001). For
different pathological stages, its value in lower stages is
less clear. Postoperative adjuvant chemotherapy showed a
negative effect in stage IA. The risk reduction was 8% for
stage IB and 17% for stages II and III (11). A subgroup
analysis indicated it was mainly due to the outcome in
patients with tumors >4 cm (12,13). However, regardless
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of whether adjuvant chemotherapy has been administered
or not, the 5-year survival of these patients remains poor.
Meanwhile, the recently reported E1505 study, a phase III
randomized trial of adjuvant chemotherapy with or without
bevacizumab in patients with resected NSCLC [stage IB
(>4 cm) to IITA], showed the addition of bevacizumab did
not improve overall survival and indicated this combination
should not be considered as an adjuvant therapy for patients
in this setting (14).

Epidermal growth factor receptor (EGFR) activating
mutations, which occur in approximately 51.4% of advanced
NSCLC patients with adenocarcinoma in Asia (15), 10-17%
in European and United States patients (16,17), correlated
with tumor response to EGFR tyrosine kinase inhibitors
(TKIs). The best described activating EGFR alterations
are mutations in exon 19 (ex19del) and exon 21 (L858R),
which account for approximately 90% of all EGFR-
mutated NSCLCs (17). Worldwide phase III clinical trials
involving advanced NSCLC patients with activating EGFR
mutations have demonstrated high response rates (~70%)
and significantly longer progression-free survival (PFS)
in patients treated with EGFR TKIs (gefitinib, erlotinib,
afatinib, osimertinib) as first-line treatment when compared
with those receiving doublet chemotherapy (18-23). The
remarkable efficacy of EGFR TKIs in this unique subset
of patients has revolutionized the therapeutic approach to
lung cancer that making EGFR TKIs as standard first-line
treatment for EGFR-mutant advanced NSCLC nowadays.
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Whether the success of EGFR TKIs in the advanced
setting could transfer to adjuvant setting for patients with
early-stage disease attracts much more attention. The use
of EGFR TKI adjuvant therapy for EGFR-mutated non-
metastatic lung cancer remains controversial because there
is less conclusive evidence to support its use, even a few
prospective studies have been published.

BR19, a phase III randomized controlled double blinded
trial, performed adjuvant gefitinib in unselected patients
with stage IB-IITA resected NSCLC treat or not with
adjuvant platinum-based chemotherapy. Unfortunately, the
study was prematurely closed after randomizing only 503
of the 1,242 patients that were initially planned and the
median duration of gefitinib therapy was 4.8 months. Only
fifteen patients had activating EGFR mutations of whom
seven received gefitinib and eight received placebo (24).
This was an underpowered study due to lack relevant
patient population and short duration of treatment.

Another randomized phase 3 trial, RADIANT, was
a placebo-controlled trial of adjuvant erlotinib versus
placebo for patients with completely resected stages IB—
IITIA (25). Patients with EGFR positivity confirmed
by immunohistochemistry and/or fluorescence in situ
hybridization were randomized (2:1) to either erlotinib or
placebo for 2 years. The primary endpoint was disease-free
survival (DFS). The study showed there was no significant
difference in DFS between erlotinib and placebo groups
[50.5 vs. 48.2 months, hazard ratio (HR) =0.90; 95% CI:
0.74-1.10; P=0.324], while median overall survival data
were immature with a median follow-up of 47 months.
Notably, the median duration of erlotinib treatment was
shorter than placebo (11.9 vs. 21.9 months). Interestingly,
subgroup analysis of patients with EGFR mutation (ex19del
and 21 L858R) represented a trend in favor of erlotinib (46.4
vs. 28.5 months, HR =0.61; 95% CI: 0.38-0.98, P=0.04).

Recent studies which either uncontrolled studies (26)
or randomized phase II studies (19) focused exclusively
on EGFR mutation patients, showed promising results
in terms of clinical outcome. Unfortunately, they were
underpowered to lead to definitive results that could change
clinical practice.

ADJUVANT/CTONGI1104, an international randomized,
double-blind, the first head-to-head, prospective, phase
3 trial, compared adjuvant gefitinib with vinorelbine plus
cisplatin in patients with resected stage II-IIIA (N1-N2)
NSCLC harboring EGFR mutations (ex19del or 21 L858R)
(27). Four hundred and eighty-three patients were screened
for study inclusion and 222 patients with EGFR-mutant
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NSCLC were randomly allocated (1:1) to either gefitinib
group or vinorelbine plus cisplatin group. The regimens
were either oral gefitinib 250 mg once per day for 2 years
or intravenous vinorelbine 25 mg/m? (day 1,8) plus cisplatin
75 mg/m? (day 1) every 3 weeks for four cycles (12 weeks
in total). The primary endpoint was DFS in the intention-
to-treat (I'T'T) population, which comprised all randomised
patients. The secondary endpoints were overall survival;
3-year DFS, 5-year DFS, and 5-year overall survival
(OS); safety and tolerability; and health-related quality
of life (HRQoL). Of note, median DFS was 10.7 months
significantly longer in gefitinib group than vinorelbine plus
cisplatin group (28.7 vs. 18.0 months, HR =0.60, P=0.0054).
Three-year DFS in the I'TT population was 34% and 27%
in the two groups respectively (HR =0.74, P=0.37). DFS
analysis in the preset subgroups showed gefitinib provided a
consistent benefit compared with that for chemotherapy. In
term of safety and tolerability, the most commonly reported
grade 3 or worse adverse events (AEs) in two groups were
consistent with the profile reported previously (18,19,28).
The frequency of overall AEs reported in gefitinib was
reduced compared with that of vinorelbine plus cisplatin,
the same reduction was found in the grade 3 or worse
AEs. Furthermore, there were 12 (11%) patients needed
dose adjustment in gefitinib compared with twenty-nine
(33%) patients in vinorelbine plus cisplatin. Discontinued
treatment was reported by three (3%) patients who received
gefitinib and 5 (6%) who received vinorelbine plus cisplatin
due to drug-related toxicity. Trial Outcome Index (TOI)
scores from baseline to week 33 were significantly improved
in patients who received gefitinib compared with those who
received vinorelbine plus cisplatin (P=0.012).

Importantly, there are three points deserved to be
mentioned. First of all, the patients were recruited only
stage II-IITA with N1 or N2 disease who are at higher
risk of disease recurrence and benefit from adjuvant
chemotherapy, differed from that in the BR19 (24) and
RADIANT (25) studies (stage IB-IIIA NSCLC) (11). Also,
the EGFR-activating mutations were ascertained using
amplification-refractory mutation system PCR, not IHC
or FISH (25). Second, the median treatment duration
of EGFR-TKIs was 21.9 months in ADJUVANT study,
which was comparable with that reported in the SELECT
study (20.0 months) (26) and longer than those reported
in the BR19 study (4.8 months) (24) and RADIANT study
(11.9 months) (25). Third, EGFR-TKI was administered
first, head to head compared with chemotherapy in
ADJUVANT trial. However, in the SWOG $0023 study,
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gefitinib or placebo were administered after concurrent
chemoradiotherapy and docetaxel consolidation, as
maintenance treatment for inoperable stage IIl NSCLC (29).
In the BR19 (24) and RADIANT (25) studies, EGFR TKIs
were compared with placebo in the adjuvant setting and
administered after previous treatment with chemotherapy.

Overall, ADJUVANT study shows that gefitinib
treatment indicated significantly longer DFS than that
of vinorelbine plus cisplatin in patients with completely
resected (RO), stage II-IITA (N1-N2), EGFR-mutant
NSCLC. Though, the overall survival data were immature,
with a median follow up of 36.5 months at the time of
publication. We could speculate that some patients will still
benefit from adjuvant gefitinib treatment on account of
increased DFS, reduced toxicity, and higher quality of life.

However, there are also important issues regarding
adjuvant EGFR TKIs treatment.

Which patients need adjuvant targeted therapy?

The rationale for adjuvant treatment is its potential to
eradicate minimal residual disease (MRD). So, one critical
issue is to select favored patients when initiate adjuvant
therapy, because the treatment is essentially for a risk,
rather than for provable disease. Obviously, TNM stage
is a common criteria. It seems higher TINM stage benefit
more from EGFR TKI adjuvant therapy. A prospective,
open-labelled, randomized, multicenter phase 2 “EVAN”
study (NCT01683175) evaluate efficacy and safety of
erlotinib vs. Cis-platinum/Vinorelbine chemotherapy as
adjuvant therapy in stage IIIA NSCLC patients with EGFR
mutation. This study reported 2-year disease free survival
rate (DFSR) was significantly higher in erlotinib group
than chemotherapy group (81.35% wvs. 44.62%, P<0.001).
Three-year DFSR remained the same trend. Median
DEFS was 21.45 months significantly longer in erlotinib
group than chemotherapy group (42.41 vs. 20.96 months,
HR =0.268, P<0.001). Besides TNM stage, molecular
status may provide more information for patient’s selection.
In most ongoing trials, the patient’s inclusion was based
on EGFR ex19del and 21L858R. However, conjoint
analysis of LUX-lung 3 and LUX-lung 6 trials showed
that patients with EGFR ex19del has significantly longer
overall survival than patients with EGFR 21L858R (33.3 uvs.
27.6 months in LUX-lung 3, 31.4 vs. 19.6 months in LUX-
lung 6) (30). How EGFR mutation status affect the adjuvant
EGFR TKIs treatment need further research. Liquid

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

Shen and Zhong. Adjuvant EGFR TKI therapy in lung cancer

biopsy represents a promising strategy to help identify the
high-risk population or perform disease surveillance via
measurement of circulating tumor cells (CTCs), circulating
tumor DNA (ctDNA) or other biomarkers.

Which generation of EGFR TKis is the best
choice to use?

In the majority of published adjuvant EGFR TKIs
studies, the first-generation EGFR TKIs (gefitinib,
erlotinib, icotinib) were performed. However, the third-
generation EGFR TKI osimertinib has showed efficacy
superior to that of gefitinib or erlotinib in first-line
treatment of EGFR-mutated advanced NSCLC (31).
With regard to this, the use of adjuvant osimertinib might
provide benefits, and the ongoing international phase
3 study “ADAURA” compare osimertinib versus placebo
in EGFR-mutated NSCLC who have had complete
tumor resection, with or without postoperative adjuvant

chemotherapy (NCT02511106).

What is the optimal treatment duration of
adjuvant EGFR-TKI?

Actually, in most clinical trials, adjuvant EGFR TKIs
therapy continued for 2 years, in the absence of disease
relapse, death, or unacceptable toxic effects. In the
RADIANT study, the median duration of erlotinib
treatment was only 12 versus 22 months for placebo,
which erlotinib treatment was arranged to be given for
2 years. In addition, the incidence of overall AEs in
erlotinib group was significantly higher than that of
placebo group. AEs related dose reduction, interruption,
or both was 22.0%, 22.0%, and 34.0% in erlotinib arm
versus 1.7%, 6.8%, and 1.7% in placebo arm (25). But
then, it is possible that prolonged EGFR TKIs exposure
will result in greater benefits. A phase II trial are ongoing
to see which works better either 3 months (short course)
compared to 2 years (long course) afatinib after surgery in
NSCLC patients with EGFR mutation (NCT01746251).
Another ongoing phase III Trial “ICTAN” attempt
to answer how well it works that adjuvant icotinib for
6- or 12-month following chemotherapy compared with
chemotherapy in treating EGFR mutation patients with
resected stage IIA-ITTA NSCLC (NCT01996098). Anyway,
duration should balance the side effects with the benefits of
treatment.
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Figure 1 Evolution of adjuvant treatment diagram. NSCLC,
non-small cell lung cancer; MRD, minimal residual disease; CT,

chemotherapy; RT, radiotherapy; T'T, targeted therapy.

Which adjuvant regimen is best for EGFR
mutation patients?

In previous published and ongoing randomized clinical
trials, EGFR TKIs is mostly used stand-alone versus
placebo or chemotherapy to answer whether it’s superior
to the latter treatment. Meanwhile, there are studies
which EGFR TKIs was administrated sequentially after
platinum-based chemotherapy. A phase 2 study, in patients
with resected stage IITA-N2 NSCLC harbouring EGFR
mutations, reported DFS was significantly longer among
those who received pemetrexed and carboplatin (PC)
followed with gefitinib than among those who received PC
alone (39.8 vs. 27.0 months, P=0.014). The rates of 2-year
overall survival were 92.4% and 77.4% in two groups
respectively (P=0.076) (32). Also, erlotinib was administrated
following chemotherapy in the ongoing ALCHEMIST
trial, the same administration of icotinib in the ongoing
ICTAN trial. JMIT study has showed significantly
longer PFS in pemetrexed plus gefitinib than gefitinib
monotherapy (median, 15.8 vs. 10.9 months, P=0.014) in
patients with advanced nonsquamous NSCLC and EGFR
mutations (33). Could this consolidation therapy prove
beneficial in adjuvant setting? Another randomized phase
IIT trial is studying gefitinib and synchronous pemetrexed
plus cisplatin chemotherapy compared to pemetrexed plus
cisplatin chemotherapy alone in adjuvant treating stage
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II-TITA (N1-N2) lung adenocarcinoma patients with EGFR
activating mutation in Asian population (NCT02518802).
Is there another combined treatment could be better? In
stage IITA-N2 NSCLC, there also is one phase II trial
to explore the survival benefit of the gefitinib combined
with radiotherapy as adjuvant therapy for completely
resected patients harbouring sensitive mutations of EGFR
(NCT03381430).

Similar with ADJUVANT study, IMPACT(WJOGG6401L),
EVIDENCE (NCT02448797) are designed to evaluate
the efficacy of gefitinib or icotinib versus vinorelbine/
platinum as adjuvant therapy in treating stage II-
IITA NSCLC patients with EGFR mutation. While
ICWIP (NCT02125240) trial compare 3-year of DFS
of Icotinib and placebo in the treatment of patients who
EGFR mutation-positive stage II-IIIA only in lung
adenocarcinoma. ALCHEMIST (NCT02193282) has
been initiated to investigate the role of adjuvant erlotinib,
crizotinib, and nivolumab based on molecular alterations.
Specifically, patients with EGFR and ALK wild-type tumors
are randomized to nivolumab for up to one year following
standard of care.

Although adjuvant EGFR TKI debate will continue, we
are optimistic that data from the ongoing trials could help
to identify if EGFR TKIs do provide an overall survival
benefit in the adjuvant setting. Meanwhile, these studies
will provide a broad overview of the genomic landscape
of NSCLC in early stage, also help us perform better
personalized therapy and promote the evolution of adjuvant
treatment strategy (Iigure I).
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