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Abstract

Non-small-cell lung cancer remains a leading cause
of death around the world. For most cases, the only
chance of cure comes from resection for localised
disease, however relapse rates remain high following
surgery. Data has emerged over recent years regard-
ing the utility of adjuvant chemotherapy for improving
disease-free and overall survival of patients following
curative resection. This paper reviews the clinical trials
that have been conducted in this area along with the
studies integrating radiation therapy in the adjuvant
setting. The role of prognostic gene signatures are re-
viewed as well as ongoing clinical trials including those
incorporating biological or targeted therapies.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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resected non-small lung cancer has been rather mod-
est. Adjuvant systemic chemotherapy with high dose
cisplatin and vinorelbine has been established to be
beneficial in improving disease free and overall survival
in stage II and IIA but not stage I patients. This ben-
efit is observed also in elderly patients. Post-operative
radiation therapy has a deleterious effect on early stage
tumour but appears to improve survival and reduce
local recurrence in higher risk stage I or N2 disease
with modern techniques. The availability of targeted bi-
ologicals and biomarker development may allow future
selection of high risk groups who benefit from adjuvant
treatments.

Leong D, Rai R, Nguyen B, Lee A, Yip D. Advances in adjuvant
systemic therapy for non-small-cell lung cancer. World J Clin
Oncol 2014; 5(4): 633-645 Available from: URL: http://www.
wjgnet.com/2218-4333/full/v5/i4/633.htm DOI: http://dx.doi.
org/10.5306/wjco.v5.i4.633

INTRODUCTION

Lung cancer remains the leading cause of cancer-related
death, contributing 19.4% to the total number of cancer
deaths worldwide in 2012". Between 1975 and 2008 the
5-year survival for this condition in the United States has
only seen a modest rise from 12% to 17%". Non-small
cell lung cancer (NSCLC) comprises approximately 80%
of all lung cancers; despite surgery 5-year mortality ranges
from 33% to 77% for stage [ a and Illa disease respectively,
primarily from tumour recurrence’”. Over the last few
decades adjuvant chemotherapy following curative surgery

has been proven to decrease recurrence and improve
patient survival, initially for node-positive breast cancer'”
but subsequently to include other malignancies such as
ovarian”, bowel!”, gastro—oesophagealm and pancreaticlSJ

cancers. In addition, inhibitors of tumour growth signalling
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pathways such as the anti-human epidermal growth factor
receptor 2 (HER2) antibody trastuzumab for breast

191
cancer

, are starting to be incorporated into adjuvant
systemic therapies.

Patient selection for adjuvant therapy is mainly based
on the odds of tumour recurrence. Generally, patients
with high recurrence risk will derive the most benefit from
adjuvant therapy. Conversely, patients who have a low
risk of relapse may not derive a net benefit from adjuvant
therapy, particularly if the marginal reduction in relapse
risk is not offset against the risks and inconveniences
of treatment. Adjuvant radiation can also confer a
benefit although this advantage is generally restricted to
preventing locoregional tumour recurrence. This article
reviews the evidence for adjuvant therapy for NSCLC
with a focus on systemic treatments.

CHEMOTHERAPY

Alkylating agents

Initial studies of adjuvant chemotherapy for NSCLC
were not promising. In 1995 a meta-analysis of adjuvant
chemotherapy by the NSCLC Collaborative Group
showed that alkylating agents used in the earliest adjuvant
studies had a detrimental effect on survival over surgery
alone, with a HR of 1.15 (P = 0.005)"".

Early cisplatin trials

Despite the detrimental effect found with alkylating
agents, the same meta-analysis suggested there may be
a small survival benefit within the subgroup of trials
that used cisplatin-based chemotherapy with a HR of
0.87 (P = 0.08); similarly there was a non-significant
improvement in survival by 3% at 2 years, and 5% at 5
years, with treatment. The individual studies pooled to
obtain this result were small, with sample sizes ranging
from 28 to 332 patients.

Subsequent to this meta-analysis, the Eastern
Cooperative Oncology Group (ECOG) 3590 study
compared post-operative radiotherapy alone, to the same
plus chemotherapy consisting of 4 cycles of cisplatin and
etoposide on 488 patients[“]. After a median follow-up
of 44 mo, there was no improvement in median survival
between the arms, being 38 mo for chemotherapy and
39 mo for observation. Only 69% of patients assigned
chemotherapy received all 4 cycles of treatment, and this
included patients who required treatment dose reductions.

The Big Lung Trial (BLT)" was conducted to see
if it could confirm the findings from the meta-analysis
of a small survival advantage from adjuvant cisplatin-
based chemotherapy. The design was pragmatic and
clinicians could choose from 4 different cisplatin-based
chemotherapy regimens; in addition chemotherapy could
be administered either before or after surgery. This study
closed early owing to slow accrual, reaching only 76% of
the target of 500 patients. However even if full accrual
were achieved, the sample size would still only have had
20% power to detect a 5% difference in survival.
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The Adjuvant Lung Project Italy (ALPI) was the first
large cisplatin-based adjuvant trial that had adequate
statistical power to confirm the small benefits suggested
by the 1995 meta-analysis"”. Tt recruited patients
with resected stage [ -II NSCLC between 1994 and
1999. Patients were randomised to receive 3 cycles of
mitomycin, vindesine and cisplatin, or observation.
Radiation was permitted in accordance with the policy of
each treating institution.

After a median follow up of 64.5 mo, no advantage
was seen in the chemotherapy arm for either overall
survival or disease-free survival. Possible explanations
for the negative result include the removal of 1 centre
which recruited 108 of the total of 1209 patients owing
to concerns over data integrity and low treatment
compliance, with only 69% completing the 3 cycles
of chemotherapy. Furthermore, about half of these
patients required dose reductions. However, analyses
adjusting for these effects still did not suggest that
they were responsible for the negative result. Another
possible explanation is the imbalance in radiation delivery
favouring the control arm, as 26% of patients in the
chemo arm had their radiation interrupted at an early
stage compared to 11% of controls.

Recent cisplatin trials
The largest adjuvant lung cancer study to date is the
International Adjuvant Lung Trial (TALT)"™. The
study included 1867 patients with completely resected
stage [ -l NSCLC who were randomly assigned to 3-4
cycles of cisplatin-based chemotherapy or observation.
This was a pragmatic study, with participating centres
being allowed to choose from 4 chemotherapy regimens
(details in Table 1). Post-operative radiotherapy was
permitted in accordance to local institutional policy. At
a median follow up of 56 mo, there was a statistically
significant overall survival benefit from chemotherapy
[hazzd ratio (HR), 0.86; P < 0.03]. The 2-year survival
rate was 70.3% in the chemotherapy group and 66.7%
in the control group and at 5-years, this was 44.5% and
40.4%, respectively. Similarly, disease-free survival was
significantly better in chemotherapy arm with a HR of
0.83 (P < 0.03).

An updated analysis of this study was published with
a median follow up period of 7.5 years' . The benefit
seen earlier was maintained for overall survival (HR,
0.91; P = 0.10) and disease-free survival (HR, 0.88; P =
0.02). However there was an increase in late mortality
seen after 5 years of follow-up (HR, 1.45; P = 0.04) with
a positive test for interaction (P = 0.006). An increase
in non-lung-cancer mortality was observed in the
chemotherapy arm (HR, 1.34; P = 0.06), and probably
explains the late mortality, as there was no evidence of
an interaction between chemotherapy effect and the
follow-up period. The statistically significant causes
of non-cancer deaths were infections, circulatory and
respiratory diseases.

The JBR.10 trial " was a large North American
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Table 1 Important randomised trials of adjuvant treatments for non-small cell lung cancer

Ref. Size Stage 'Chemotherapy regimen oS DFS

IALT™ 1867 I-II Pragmatic study of 3-4 cycles of cisplatin (80-100 4.1% absolute benefit 5.1% absolute benefit at 5 yr
mg/m’ on D1) with either: at5yr (HR, 0.83; P < 0.003)
vindesine 3 mg/ m? weekly; (HR, 0.86; P < 0.03)
vinblastine 4 mg/ m’ weekly;
vinorelbine 30 mg/m” weekly;
etoposide 100 mg/m” D1-3

NCIC JBR.10" 482 I b-II 4 cycles of: cisplatin 50 mg/m’ D1 + 8; 15% absolute benefit 12% absolute benefit at 5 yr
vinorelbine 25 mg/m’ D1, 8, 15, 22 at5yr (P = 0.04) (P =0.08)
in a 4-wk cycle

ANITA™ 840 Stage Ib-MMa 4 cycles of: cisplatin 100 mg/m’ D1; 8.6% absolute benefit 8.7% absolute benefit at 5 yr
vinorelbine 30 mg/m’ D1, 8, 15, 22 at5yr (P=0.17 for (P =0.002 for HR)
in a 4-wk cycle HR)

JLCRG™! 999 I Daily UFT as tegafur 250 mg/m?” per day plus uracil, 3% absolute benefit at NR
for 2 yr 5yr (P=0.04)

NCIC BR19™ 1242 I b-TMa Gefitinib 250 mg daily for 2 yr HR,1.24 (P=0.14) HR, 1.22 (P =0.15)

CALGB 9633 344 Ib 4 cycles of carboplatin AUC 6 plus paclitaxel 200 HR, 0.83 (P = 0.12) HR, 0.80 (P = 0.065)

mg/m’, every 3 wk

'Control arms treated with observation. OS: Overall survival; DFS: Disease-free survival; HR: Hazard ratio; NR: Not reported.

Intergroup adjuvant study of stage [ b and I NSCLC.
Chemotherapy consisted of 4 cycles of cisplatin plus
vinorelbine, and radiation was not permitted. The results
of this study strongly favoured chemotherapy, with a 5-year
survival rate of 69% compared to 54% in the control arm
(P = 0.03). The HR for death was 0.69 (P = 0.04). Similatly,
5-year disease-free survival rates were 61% and 49% for the
study and control arms, respectively (P = 0.08).

The results of this study were updated after a median
follow up of 9.3 years'”. Reassuringly, the improvement
in overall survival from chemotherapy was maintained
with a HR of 0.78 (P = 0.04) and 0.73 (P = 0.03) for
overall survival and disease-free survival, respectively.
Five-year survival rates were 67% in the chemotherapy
arm and 56 % in the control arm. The benefit was
confined to stage Il patients, with a HR of 0.68 (95%CI:
0.5-0.92, P = 0.01) compared to 1.03 (95%CI: 0.7-1.52, P
= 0.87) for stage [ b patients where there is no benefit,
in addition there was a trend for interaction with disease
stage (P = 0.09).

The Adjuvant Navelbine International Trialist
Association (ANITA) conducted a very similar study
with equally similar results"™, thus validating the strongly
positive findings from JBR.10. In contrast to the JBR.10
study, patients with stage Il NSCLC were included in
the ANITA trial in addition to stages I b and II. Patients
were randomised to receive 4 cycles of chemotherapy
with cisplatin plus vinorelbine, or observation. After a
median follow-up of 76 mo, there was an improvement in
overall survival (HR, 0.8; P = 0.017) with chemotherapy.
Median survival in the chemotherapy group was 65.7 mo
compared to 43.7 mo in the control group. There was an
absolute benefit from chemotherapy on overall survival of
8.4% at 7 years, however stage I b patients did not benefit
from treatment with a HR for survival of 1.1 (95%ClI:
0.76-1.57). In parallel with the JBR.10 findings, the
ANITA study also found a trend towards an interaction
between tumour stage and chemotherapy (P = 0.07).

JRaishideng®
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Individual patient data from the 5 largest randomised
trials of cisplatin-based chemotherapy were pooled in
another meta-analysis in an attempt to verify the small
but not statistically significant improvement in survival
seen earlier by the Collaborative Group. The Lung
Adjuvant Cisplatin Evaluation (LACE)™ reassuringly
confirms a significant survival benefit (HR, 0.89; P =
0.005) and disease-free survival benefit (HR, 0.84; P =
0.001) from adjuvant chemotherapy. The absolute benefit
at 5 years was 5.4% and 5.8% for overall and disease-
free survival, respectively. There was no heterogeneity
of chemotherapy effect between the trials. In parallel
with the updated IALT analysis, there was a similar
increase in non-lung-cancer deaths in the chemotherapy
arm, particularly in the first 6 mo of follow-up, with a
HR of 2.41 (P < 0.001). Of these 74 deaths seen in the
chemotherapy arm, 18 were from chemotherapy toxicity.
Another 40 deaths in this arm were from pulmonary/
cardiovascular events, compared to 21 in the control arm.
The authors hypothesized that some of these excess
cardiovascular deaths seen in the chemotherapy arm
could be a result of cisplatin, particulatly as the under-
reporting of cardiovascular complications from cisplatin
has been described in the literature™”.

The NSCLC Meta-analyses Collaborative Group
updated their previous results'” by performing 2 further
meta-analyses”’. The first examined the benefit of
adding chemotherapy to surgery. Similarly, the second
analysis explored the benefit of chemotherapy, but in
the setting of surgery plus radiotherapy as the control.
Both these meta-analyses showed a benefit from adjuvant
chemotherapy, with good concordance in survival HRs
(for surgery, HR, 0.86; P < 0.0001; for surgery plus
radiotherapy, HR, 0.85; P = 0.009) and also the absolute
improvement in 5-year survival (4% for both).

Uracil-tegafur
The antimetabolite uracil-tegafur (UFT) has been
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studied in Japan for the treatment of NSCLC. It is an
orally administered combination of uracil and tegafur
(a pro-drug of fluorouracil) and demonstrated single-
agent activity against NSCLC as well as in combination
with cisplatin®. A small adjuvant study performed by
the West Japan Study Group for Lung Cancer reported
improved survival for the 2 arms that received adjuvant
UFT-based chemotherapy »s observation™ and paved
the way to a large confirmatory trial by the Japan Lung
Cancer Research Group™. Recruitment was restricted to
patients with stage | adenocarcinoma and chemotherapy
consisted of 2 years of UFT. With a median follow
up of 72 mo the 5-year survival for the chemotherapy
arm was 88% in the chemotherapy arm »s 85% in the
observational group (P = 0.047). This advantage was
driven by an 11% absolute improvement in 5-year
survival for patients with T2 tumours (P - 0.005), whereas
the difference in 5-year survival for patients with T1
tumours was only 1%.

Not all trials of adjuvant UFT have been positive,
hence the second Collaborative Group meta-analysis””
pooled the results of 7 adjuvant studies that used tegafur/
UFT as a single agent and found a survival benefit from
treatment with a HR of 0.76 (P = 0.001). It also found a
benefit for tegafur/UFT in combination with platinum,
where the results of 8 pooled studies showed a HR of
0.79 (P = 0.005). Another meta-analysis restricted to
studies using UFT alone showed a similar survival HR of
0.74 (P = 0.001)*". The absolute improvements in 5- and
7-year survival were 4.3% and 7.0%, respectively, however
it should be noted that there is considerable overlap in
the studies pooled between these meta-analyses.

UFT has only been widely studied for NSCLC in
Japan, where ethnic differences in pharmacogenomics
and tumour biology may mean that these findings may
not be generalisable to NSCLC patients worldwide™.,
This suspicion is also heightened by the knowledge that its
analog, fluorouracil, is generally considered to be ineffective
against NSCLC. Lastly, adjuvant UFT has only been
studied in a population that is made up almost exclusively
of patients with stage I NSCLC, where the benefits from
adjuvant cisplatin-based chemotherapy are still controversial.
For these reasons UFT should not be considered a standard
treatment for this setting, outside Japan.

TARGETED THERAPY

The epidermal growth factor receptor (EGFR) forms
part of a signalling pathway that regulates a large
range of cellular functions, including proliferation,

invasion, angiogenesis and metastasis. It is commonly
overexpressed in NSCLC. Trials of EGFR inhibitors
showed activity in advanced NSCLC®™* and in 2002 the
NCIC instigated the BR19 study to compare the EGFR
inhibitor gefitinib with placebo in the adjuvant setting[‘w.
However, this study was closed prematurely in 2005, after
the large ISEL study failed to show an improvement in

overall survival from gefitinib for advanced NSCLCPY,
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By then it had only accrued 503 patients out of a target
of 1242. With a median follow-up period of 4.7 years,
this study did not find a benefit in disease-free survival
(HR, 1.22; P = 0.15) or overall survival (HR, 1.24; P =
0.14).

In light of current knowledge that activating
mutations in the EGFR gene strongly correlate with
responsiveness to getiﬁnib[32’33], it is possible that the
negative result of this study is related to the unusually
low incidence of EGFR mutations found in this cohort,
being detected in only 4% of the 359 tumour samples
tested. The results of ongoing adjuvant studies of
EGFR inhibitors in selected patients with EGFR-mutant
tumours are awaited with interest, and are discussed
towards the end of this article under “Ongoing studies”.
Targeted therapies will no doubt shape the future of
oncology and are discussed further in that section. Table
1 summarises the important individual studies covered
in this section and provides further details on their
respective treatment regimens.

CHOICE OF REGIMEN

The 2 trials showing the largest magnitude of benefit
from adjuvant chemotherapy to date are JBR.10"" and
ANITAM, with treatment providing similar improvements
in median survival of 21 and 22 mo, respectively. The use
of nearly identical doses of chemotherapy (high-dose
cisplatin plus weekly vinorelbine for 4 cycles) in these
trials provides further validation of the effectiveness of
this combination. Both studies used 100 mg/ m’ cisplatin
per cycle; in ANITA this was given as a single dose on
day 1 whereas it was divided into 2 doses of 50 mg/m’
given on days 1 and 8 in JBR.10. Both studies used
vinorelbine 30 rng/rn2 for 16 weekly doses at the onset,

however the dose was subsequently reduced to 25 mg/ m’
in JBR.10 owing to a high incidence of treatment-related
adverse events following the commencement of this
study. While the efficacy of chemotherapy in both studies
were comparable, the early treatment-related mortality in
the ANITA trial was relatively high at 2% justifying the
decision by the JBR.10 investigators to reduce the dose is
justified. The incidence of clinically significant toxicities
from cisplatin and vinorelbine in both these studies can be
found in Table 2.

The Lung Adjuvant Cisplatin Evaluation (LACE)

meta-analysis'"

confirmed the superiority of cisplatin
plus vinorelbine over 2 other chemotherapy regimen
subgroups (P = 0.04), but only when these subgroups

were pooled together. There was also a trend in favour
of a total cisplatin dose above 300 mg/ m’.

PATIENT SELECTION

The modest survival benefit obtained from ACT means
that most patients will not personally benefit from the
treatment. For instance, the 5% survival benefit from
chemotherapy seen in the LACE meta-analysis would
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Table 2 Incidence of treatment-related World Health Organization

grade 3-4 toxicity from adjuvant cisplatin and vinorelbine

Trial JBR.10 (%)"'*!  ANITA (%)
Anaemia 14 7
Thrombocytopenia 3 1
Neutropenia 85 73
Febrile neutropenia 9 7
Infection 11 1
Nausea/ vomiting 27 1017
Diarrhoea 2 <1
Constipation 5 3
Anorexia 15 10
Asthenia/fatigue 28 15
Peripheral neuropathy 3 3-7
Creatinine elevation (NR)’ <1
Treatment-related mortality* 0.8 2

'Separately documented as nausea (10%) and vomiting (7%) in publica-
tion; *Separately documented as hearing loss (2%), sensory neuropathy
(2%) and motor neuropathy (3%) in publication; °NR: Not reported; ‘No
WHO grade.

mean that 20 patients would need to be treated with
chemotherapy to prevent 1 lung cancer death, whilst the
other 19 patients would not derive any individual benefit
from the treatment. Furthermore patients and clinicians
also have to weigh up the risks and inconveniences of
ACT. Cisplatin is considered to be strongly emetogenic,
even though the current availability of 5HTs and
substance P neurokinin-1 receptor antagonists have
substantially reduced the magnitude of this side-effect.
It also has the potential to cause permanent neuropathy
that can be disabling in a small percentage of patients.
Cardiovascular complications have been identified
from cisplatinm] and as mentioned above an increase in
cardiovascular-related mortality has been identified in
the chemotherapy cohort of the LACE meta-analysis'"”.
For these reasons, it would be desirable to be able to
accurately identify subgroups of NSCLC patients who
would derive the greatest benefit from ACT.

Stage 1 disease

Hitherto all major adjuvant trials in NSCLC have used
tumour stage as the criterion for selecting high-risk
patients. Whilst adjuvant chemotherapy has become
standard treatment for stages I and Il NSCLC, it remains
controversial for stage I tumours. The cohorts in the
2 meta-analyses of adjuvant UFT trials™? are almost
exclusively made up of stage I lung adenocarcinomas within
the Japanese population. Given their positive findings, they
vindicate treatment with UFT in this population, however
there are no studies confirming this approach to be effective
outside Japan.

Stage 1A: Only a small number of stage [ a patients have
been entered into trials of adjuvant chemotherapy. In the
LACE meta—arlalysis“9J stage [ a patients comprised 7%
(347/4584) of the cohort; the HR for overall survival in
this subgroup was 1.4 (95%CI: 0.95-2.06). The second
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Collaborative Group meta-analysis™” collectively analysed
2058 cases with stage [ a disease within their total cohort
of 8447 patients; the HR for survival in this subgroup
was 1.19 (95%CI: 0.84-1.68).

Stage 1B: Subset analyses of the TALT"", JBR.10"" and
ANTTA"™ trials failed to show a benefit from chemother-
apy for Stage 1b NSCLC. As discussed above, this is fur-
ther reinforced by finding a trend towards an interaction
between chemotherapy effect and disease stage in the
updated JBR.10"" and ANITA trials. The LACE meta-
analysis'' failed to show a benefit for stage I b tumours
(HR, 0.93; 95%CI: 0.78-1.10), although the second Col-
laborative Group meta-analysis”” found survival HRs to
be similar across stages 1 b-1I NSCLC.

The Cancer and Leukemia Group B (CALGB) 9633
trial™ is the only adjuvant study of a pure population
of stage [ b NSCLC. It is also unique for its use of
carboplatin instead of cisplatin. Three hundred and eighty-
four patients were randomised to receive carboplatin plus
paclitaxel, or observation. The preliminary results”” after a
median follow-up of 34 mo were promising and showed
an improvement in overall survival (HR, 0.62; P = 0.028)
with chemotherapy. However the mature analysis after a
median follow-up of 74 mo no longer showed a statistically
significant survival benefit (HR, 0.83; 90%CI: 0.64-1.08’ P
= 0.12) or disease-free survival benefit (HR, 0.80; 90%CI:
0.62-1.02, P = 0.065). Exploratory subgroup analysis of the
CALGB 9633 results demonstrated a survival advantage
from adjuvant chemotherapy for patients with tumours =
4 cm in diameter (HR, 0.69; P = 0.043). Similar conclusions
were found in the JBR.10 study where stage I b tumours =
4cm derived benefit from chemotherapy. In 2011 the IASLC
re-classified stage [ b tumours which are = 5 cm to be
stage I P, Given that at least half of the stage | b patients
in both the JBR.10 and CALGB 9633 cohorts had tumours
= 4 cm, a significant proportion of these cases will now
thus be considered to have have stage II disease, casting
further doubt on the benefit of adjuvant chemotherapy for
currently diagnosed stage I b tumours.

Age

As the world population continues to age, the elderly
will comprise an increasing proportion of patients with
NSCLC. Despite this they are poorly represented in
clinical trials; in the LACE meta-analysis"” only 9% of
patients were 70 years and older, yet this is close to the
median age of diagnosis for NSCLC. This meta-analysis
did not show evidence of an interaction between age and
chemotherapy benefit.

A retrospective study evaluated the effect of age on
adjuvant chemotherapy delivery, toxicity and survival in
the JBR.10 study cohort™, Patients were dichotomised
using a cut-off age of 65 to define the elderly. The
survival HR for adjuvant chemotherapy in the older
age group was 0.61 (P = 0.04) which was similar to the
treatment effect in the overall study population (HR, 0.69).
There was no evidence of an interaction by age group.
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This benefit was observed despite the authors finding
that the older patients received less and lower doses of
chemotherapy. It was also reassuring that there was no
evidence that the older cohort had increased toxicities
from undergoing chemotherapy.

A population-based study in Ontario compared survival
for resected NSCLC cases diagnosed between 2001 and
2006; in 2004 adjuvant chemotherapy was adopted across
Canada’s universal health insurance program™. Cases
were identified using the Ontario Cancer Registry. This
study found that only 16.2% of patients 70 years and older
received adjuvant chemotherapy, compared to 42.7% of
patients younger than 70. Despite this a small increase in
4-year survival from 47.1% to 49.9% could still be observed
over this time period for patients 70 years and over (HR,
0.87; P = 0.0123). The adoption of chemotherapy was
considered likely to have contributed to this improvement.
Hence current evidence favours treating fit elderly patients
with adjuvant chemotherapy.

Risk assessment models

An interactive online tool that uses clinicopathological
variables to calculate an individual patient’s relapse
risk for NSCLC is available at www.adjuvantonline.
com. It also calculates the estimated benefit of adjuvant
chemotherapy and communicates the benefit of adjuvant
chemotherapy in a format that is easy for patients and
clinicians to comprehend. However, it should be noted
that the ADJUVANT! model has only undergone external
validation for its ability to predict recurrence for breast
cancer in North Ametican cohorts”™.

Histology

A differential response to chemotherapy based on
histologic subtype has been observed in advanced NSCLC.
In this setting a large randomised study™’ compared
cisplatin and gemcitabine with cisplatin and pemetrexed
and did not find a difference in overall survival between
the treatment arms. However a pre-specified analysis
showed that patients with adenocarcinoma and large
cell carcinoma histology in the pemetrexed arm had
improved survival. Pooled together into a “nonsquamous”
subgroup by histology, their survival HR was 0.81 (P =
0.005). The treatment-by-histology interaction analysis (P
= 0.0011) also showed that overall survival for patients
with nonsquamous histology was significantly improved in
the cisplatin/pemetrexed arm compared with the overall
survival for patients treated with cisplatin/gemcitabine,
or patients with squamous histology. This differential
response to pemetrexed by histology was confirmed
by re-analysing an older randomised study comparing
pemetrexed and docetaxel in previously treated advanced
NscLcH! plus another study comparing maintenance
pemetrexed to placebomj.

Hitherto no randomised adjuvant study on NSCLC
has directly tested the effect of optimising chemotherapy
by tumour histology in a similar manner. However, in
the ongoing TASTE trial ™ that restricts entry to non-
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squamous tumours, all patients allocated to chemotherapy
will receive cisplatin and pemetrexed. This trial is
discussed further under “Ongoing studies”.

Biomarkers

Tissue biomarkers can provide additional prognostic
information to the existing clinico-pathological tumour
staging information, and thus help with patient selection
for adjuvant therapy. For example it may identify a
subgroup of high-risk stage [ patients who could
benefit from adjuvant chemotherapy. In this section
it is useful to note the distinction between prognostic
and predictive biomarkers: a prognostic biomarker only
provides information about cancer outcomes, regardless
of therapy; on the other hand a predictive biomarker
only gives information about the effect of a therapeutic
intervention, independent of relapse risk!™,

Excision repair cross-complementation group 1: The
International Adjuvant Lung Cancer Trial Biology (IALT
Bio) study™ examined whether immunohistochemistry
(IHC) of lung cancer tissue of patients in the IALT trial
(discussed above) could be used to determine which
patients would obtain a benefit from cisplatin-based
chemotherapy. The excision repair cross-complementation
group 1 ERCC1 enzyme is critical for repairing cisplatin-
mediated DNA damage, and overexpression has been
linked to platinum resistance in tumour cell lines that
include NSCLC. Using IHC, ERCC1 expression was
evaluated retrospectively in a cohort of 783 patients of
the 1045 enrolled in the original clinical trial. It found
that patients whose tumours were ERCC1 negative had
better overall survival with chemotherapy compared to
the control group, with five-year survival being 47% vs
39% respectively (HR, 0.65; P = 0.002). Disease-free
survival was also better with chemotherapy in this group
compared to controls (HR, 0.65; P = 0.001). With ERCC1
positive tumours however, no significant difference was
seen in overall survival between the chemotherapy and
observation groups.

A systematic review and meta-analysis was conducted
in 2011 to look at the prognostic and predictive utility
of ERCC1 in lung cancer™. This found considerable
methodological weaknesses in published studies with
variations in ERCC1 cutoff, lack of proven correlation
between quantitative reverse-transcriptase quantitative
polymerase chain reaction (RT-qPCR) assays with
IHC, non-standardised protocols and inadequate study
sample sizes. It did not find ERCC1 expression to be
prognostic in metastatic NSCLC, however there was
tentative evidence that high levels of ERCC1 expression
predicted resistance to platinum-based chemotherapy.
Consequently such patients had shorter survival and a
reduced likelihood of tumour response compared to
those with low levels of ERCC1 expression. The authors
concluded that ERCC1 should only be considered a
predictive NSCLC biomarker but not prognostic. They
also recommended that ERCC1 should not be used
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routinely in clinical decision making until adequately
powered prospective trials are conducted.

The ERCC1 Targeted trial was a prospective adjuvant
study that used ERCC1 to optimise chemotherapy. It
was prematurely terminated as the antibody used did not
appear prognostic/predictive based on interim results™”.

Gene signatures: Gene expression profiling aims to iden-
tify unique “signatures” within the tumour’s genome that
can help predict relapse risk, response to treatment, or both.

A 15-gene signature was identified in the cohort
entered into the JBR.10 trial (discussed above) that was
both prognostic and predictivew. Microarray profiling
was performed on 133 frozen tumour specimens col-
lected from 482 patients enrolled in this study, to separate
patients into a high and low risk group. Subsequently RT-
qPCR was used in the same study to verify the microarray
signature in this cohort, plus 30 additional cases from the
study that were not profiled by microarray.

The prognostic value of this signature was tested
using the cohort of patients randomised to observation,
by dichotomising patients into high-risk and low-risk
subgroups. Overall survival was significantly different
between these subgroups, with a HR of 15.02 (P < 0.001)
for patients whose tumours presented the signature.
This finding was validated using 4 separate microarray
datasets, and also subsequently using PCR on additional
patients from the JBR.10 observation cohort.

This signature also had predictive value; high-
risk patients derived a survival benefit from adjuvant
chemotherapy (HR, 0.33; 95%CI: 0.17-0.63, P = 0.005)
that was not seen with low-risk patients (HR, 3.67;
95%CI: 1.22-11.06, P = 0.0133). Additionally, although
subgroup analysis in the original (clinical) trial found no
benefit from chemotherapy in stage I B patients, this
gene signature identified patients from this subgroup
that had a survival benefit with adjuvant cisplatin and
vinorelbine (HR, 0.44; 95%CI: 0.18-1.09, P = 0.07).
Recently the signature has been validated in another
independent cohort of 181 stage I and II patientsw
Furthermore, this study found that it was prognostic
for survival in both adenocarcinoma and squamous cell
carcinoma subtypes, as well as a subgroup of 48 stage |
a patients where the survival HR was 5.61 (95%CI:
1.19-26.45, P = 0.014).

Another signature incorporating 14 genes has been
developed by a United States-Chinese group using
formalin-fixed paraffin-embedded (FFPE) specimens in a
cohort of 361 patients from the University of California
San Francisco with resected non-squamous NSsCLCP.
This signature separated patients into low, intermediate
and high-risk groups in terms of 5-year mortality. It
was validated using 2 separate cohorts. The first was
from Kaiser Permanente Northern California (N =
433), where multivariate analysis confirmed a survival
HR of 2.04 (P = 0.0016) and 1.66 (P = 0.0430) for the
high- and intermediate-risk groups, respectively. Using
a China Clinical Trials Consortium dataset (N = 1000),
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corresponding survival HRs were 2.37 (P < 0.0001) and
1.87 (P = 0.0354). The strengths of this method is that
it uses FFPE tissue and qPCR which are easily available
in the clinical setting, while the large validation cohorts
from diverse geographical and ethnic backgrounds which
enables better generalisability of the results. A prospective
study is planned to compare adjuvant chemotherapy s
observation in stage | patients identified as high risk,
using this signature.

A 61-gene signature has been identified that is
predictive of a benefit from the MAGE-A3 vaccine that
is currently being studied in metastatic melanoma and
early NSCLCP", This signature, determined by RT-qPCR,
was developed using tumour samples from the melanoma
cohort, where it was found to correlate with improved
survival. The genes in this signature correlate with
immune pathways involved in tissue-specific destruction
such as interferon stimulated genes, CCR5 ligand, specific
chemokine genes and immune effector function genes.
The MAGE-A3 vaccine is concurrently being studied
in the adjuvant setting for NSCLC and this is discussed
further under “Ongoing studies”. Hence this molecular
study also tested the gene signature for its utility as a
predictive marker for NSCLC, using tumour samples
from the adjuvant studies. Its presence correlated with
an improved disease-free interval with vaccine treatment
with a HR of 0.42 (95%CI: 0.17-1.03, P = 0.00).

At the time of writing, no biomarker has been
prospectively validated for the adjuvant management of
NSCLC". We predict that it is highly likely that EGFR
(discussed in this article under “Targeted therapy” and
“Ongoing studies”), currently used routinely in clinical
practice as a predictive biomarker for advanced NSCLC,
will also become a standard predictive biomarker for
adjuvant therapy in the near future.

Individual preferences

The Preferences for Adjuvant ChemoTherapy (PACT)
study surveyed 122 paﬁents[53] following resection for eatly
NSCLC, and also their 82 respective cancer clinicians™
(medical oncologists and thoracic surgeons) to gauge the
minimum survival benefit deemed necessary for them to
be willing to undergo adjuvant chemotherapy. It found
that the median values for the benefit to justify having
chemotherapy were an increase in survival of 9 mo,
alternatively a 5% increase in 3- or 5-year survival. These
median values were similar between patients and clinicians,
however the ranges varied widely between respondents,
and even more so within the patient cohort. Compared
to similar surveys for breast and colon cancer by the
same authors, comparatively larger benefits were deemed
necessary to justify having chemotherapy in this NSCLC
cohort.

INTEGRATING ADJUVANT RADIATION

Post-operative radiotherapy (PORT) for NSCLC has
been explored in multiple clinical trials which have yielded
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conflicting results. A meta-analysis that included 2128
patients enrolled in nine randomised trials evaluating
PORT ss surgery alone in resected NSCLC was published
in 1998 and showed a significant detrimental effect
of PORT on survival (HR, 1.21) with a 7% absolute
reduction in overall survival at two years from 55% to
48% (P = 0.00D)". On sub-group analysis, this adverse
effect was greatest for patients with stage [ -1l disease,
whereas for those with stage Il disease there was no clear
evidence of an adverse effect. This overview was updated
in 2005 and still showed PORT to be detrimental with an
18% relative increase in the risk of death”™.

The results of this meta-analysis are subject to a
number of important limitations. The study included
patients enrolled from 1966-1997, many of whom were
treated with older radiotherapy techniques (including
Cobalt machines) no longer consistent with current
standards. The staging evaluation was variable and the
analysis included a large number of early stage patients
(approximately 25% had NO tumours) not expected to
benefit from PORT. Up to 30% of patients came from a
single study®™ where large dose per fraction (2.5Gy) and
high total doses (up to 60Gy) were allowed which may
have contributed to excess toxicity and decreased survival.
A retrospective analysis of 7465 patients with stage II
or Il NSCLC from the Surveillance, Epidemiology
and End Results (SEER) database between 1988-2002
confirms the findings of the meta—analysism]. It found
that PORT significantly decreased the 5-year survival rate
in patients with NO or N1 disease. However, patients with
N2 disease had significantly higher 5-year survival with
PORT (27% »s 20%, P = 0.0077).

Subsequent to the meta-analysis, adjuvant
chemotherapy has become standard treatment for high-
risk NSCLC. Additionally, there have been significant
technical improvements in radiotherapy planning and
delivery in the modern era including CT-based conformal
planning which have made it possible to deliver radiation
more safely and with greater precision. Four D-CT
planning and respiratory gating now make it possible
to control for respiratory motion, potentially reducing
pulmonary toxicity. It is difficult to know if these advances
in radiation techniques will lead to better outcomes as
there are no recent randomised studies published on
this, however a recent meta-analysis of “modern” PORT
for stage Il NSCLC reported an estimated absolute
improvement in overall survival by 13% at 5 years and
reduction in local recurrence as first relapse to 10%”.

Hence the salient question to current practice is whether
there is a role for adjuvant radiation using contemporaneous
techniques, in conjunction with adjuvant chemotherapy.
To answer this question, the investigators of the positive
ANITA trial of adjuvant vinorelbine plus cisplatin
(discussed above) have published a subsequent retrospective
analysis on the effect of PORT from this study®’.
PORT was permitted in this trial in accordance with local
institutional policy.An improvement in survival was seen
for patients with N2 disease who received radiotherapy
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with a median survival 47 mo #s 24 mo in patients given
adjuvant chemotherapy, and 23 mo »s 16 mo respectively
for the observation cohort. Conversely, patients with NO or
N1 disease had a significant detriment in survival through
the addition of PORT. Whilst these findings concur with
the meta-analysis and SEER findings, the unexpectedly
large improvements in survival found in this study should
be interpreted with some caution, particularly taking into
account the retrospective nature of the analysis, and that
radiation was allocated in this study by institutional policy
and not randomisation.

The Lung Adjuvant Radiotherapy (LungART)
trial®"! is an ongoing international phase Il study
comparing PORT with observation following surgery
and chemotherapy and will directly answer the important
question on whether there is a benefit from radiotherapy
after resection for stage Il NSCLC.

Whilst survival is a key outcome when considering
PORT, loco-regional control remains an important
endpoint. The PORT meta-analysis provided data regarding
local recurrence rates (LRR) for all included trials. There
were fewer local recurrences but more deaths for PORT
compared with surgery alone (N = 195 for PORT local
recurrences s 276 for surgery alone). However when the
data were adjusted for the reduced survival, radiation was
in fact found to be detrimental for local recurrence, with
a HR of 1.16 (95%CI: 1.05-1.29, P = 0.005) favouring
surgery alone. One study found no difference in LRR
for 728 patients with completely resected NSCLC
randomised to receive PORT (HR, 0.85; 95%CI: 0.64-1.14)
or observation””. Another study reported a significant
overall reduction in LRR at the bronchial stump and/or
mediastinum in the group randomised to PORT". A
number of other studies have also reported a reduction
in LRR favouring PORT™**. PORT should therefore
be considered in the setting of close or involved surgical
margins where the rate of local recurrence is high'”.

The optimal sequence for integrating adjuvant che-
motherapy and radiotherapy has not been established. A
sequential approach delivering chemotherapy followed by
radiotherapy has generally been favoured, although this is
not supported by any randomised data. Adjuvant concur-
rent chemoradiation has been investigated in a number of
phase two trials in patients with stage II and Il disease
and although the approach appears safe, a clear survival
benefit has not been demonstrated . Some clinicians
are also concerned this approach might compromise the
ability to deliver the recommended doses and cycles of
chemotherapy. Adjuvant concurrent chemoradiation after
complete surgery is therefore not considered a standard
treatment, although it is currently recommended as an
option after surgical resection in patients with N2 disease
and positive margins in the current National Comprehen-
sive Cancer Network (NCCN) guidelines[és].

Until further data becomes available, PORT should
only be considered for patients with completely resected
stage I A-N2 disease, or those at high risk of local
recurrence due to close/involved surgical margins.
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It should not be offered to patients with completely
resected NO or N1 disease outside a clinical trial.

ONGOING STUDIES

The presence of an activating EGFR mutation has
been found to be a strong predictor of a response to
EGFR inhibitors"". In the setting of advanced NSCLC,
several randomised trials have now consistently shown
that patients with EGFR-mutant tumours have high
response rates to front-line EGFR inhibition compared
to chemotherapy[33’69’7m. Hence, despite the negative result
for adjuvant gefitinib in unselected NSCLC patients
in the BR19 studym there is enthusiasm to re-evaluate
adjuvant EGFR inhibition in a patient population
selected for sensitivity to this treatment. In this context
the RADIANT trial compares adjuvant erlotinib with
placebo in patients with EGFR-expressing tumours, and
has now completed accrual”!. Two large ongoing trials

are comparing adjuvant gefitinib with chemotherapy in
China'™ and Japan.

Bevacizumab, the monoclonal antibody against vascu-
lar endothelial growth factor (VEGF), has been shown to
have activity in advanced NSCLC when added to chemo-
therapy[73’74]. ECOG has recently completed accrual into
a randomised trial that examines the benefit of adding
bevacizumab to cisplatin-based chemotherapy in the ad-
juvant setting”.

The Tailored Post-Surgical Therapy in Early Stage
NSCLC (TASTE) trial™ examines whether customising
adjuvant treatment using biomarkers will improve
outcomes. Patients in the experimental arm are firstly
tested for the presence of an activating EGFR mutation;
patients with these mutations will receive erlotinib for 12
mo. Patients without the mutation will be further tested
for ERCC1 overexpression; if this is detected they will
not be given any adjuvant treatment. Remaining patients
in this arm will receive chemotherapy with 4 cycles
of cisplatin and pemetrexed, similarly to all patients
randomised to the control arm.

Another pharmacogenomics-driven study is the In-
ternational Tailored Chemotherapy Adjuvant (ITACA)
trial . Patients in the experimental arm are treated ac-
cording to tumour ERCC1 and thymidylate synthase
(TS) expression; increased expression of the latter en-
zyme correlates with resistance to antifolate drugs such
as pemetrexed ", Chemotherapy in this arm is with
cisplatin/pemetrexed (low ERCC1, low TS), cisplatin/
gemcitabine (low ERCC1, high TS), pemetrexed (high
ERCC1, low TS), or paclitaxel (high ERCC1, high TS). In
the control group, patient/oncologist preference is used
to determine which one of 3 possible cisplatin combina-
tions will be administered.

The MAGE-A3 protein has been recently identified
as a relatively “pure” tumour antigen, being otherwise
expressed primarily during embryogenesis. In adult
humans, only the testis and placenta express this antigen.
A randomised phase II trial of a vaccine to this antigen
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recruited NSCLC patients whose tumours expressed
the MAGE-A3 gene[m. There was a non-statistically
significant improvement in DFS; consequently a
confirmatory phase III trial”™ has now completed accrual.

A small Japanese adjuvant study of 103 patients
examined the addition of autologous activated killer T
cells and dendritic cells to chemotherapy and found a
statistically significant improvement in two-year survival
(93.4% vs 66%) as well as five-year survival (81.4% us
48.3%) with the addition of immunotherapy™. This very
encouraging initial result using a novel approach will no
doubt spur interest for similar studies in the future.

CONCLUSION

The survival benefit from adjuvant chemotherapy has
been seen to slowly but steadily improve over the last
few decades. It is now evident that cisplatin-based
chemotherapy offers an absolute overall survival benefit
in the order of 5% to 10%. Given that the 2 trials that
have shown the highest survival benefit used 4 cycles of
high-dose cisplatin in conjunction with vinorelbine, this
would currently be considered the optimal treatment
regimen. Whilst there is clear evidence of benefit from
chemotherapy for patients with stages II and Il disease;
the benefit for stage [ tumours remains controversial.
The development of a number of gene expression profile
signatures to further stratify patients into low or high
risk categories following conventional clinicopathological
staging, may allow clinicians to determine which patients
will gain a likely benefit from adjuvant therapy in the
future. However this strategy requires prospective
validation in randomised clinical trials. Given that the
presence of activating mutations of EGFR have been
found to be strongly predictive of a response to EGFR
inhibitors in the setting of advanced NSCLC, similar
results are eagerly awaited in the adjuvant setting. Progress
in improving the survival of patients with NSCLC has
been slow, but the recent improved understanding of
the different molecular subtypes of this malignancy as
well as the availability of new biological agents to target
pathogenic pathways will hopefully translate into ongoing
meaningful increments in outcome.

REFERENCES

1 International Agency for Research on Cancer. Lung
Cancer. Estimated Incidence, Mortality and Prevalence
Worldwide in 2012. In GLOBOCAN 2012: Estimated Cancer
Incidence, Mortality and Prevalence Worldwide in 2012 [In-
ternet]. Cited 2013-12-25. Available from: URL: http: //glo-
bocan.iarc.fr/Pages/fact_sheets_cancer.aspx

2 Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013.
CA Cancer | Clin 2013; 63: 11-30 [PMID: 23335087 DOI:
10.3322/ caac.21166]

3 Xie Y, Minna JD. Non-small-cell lung cancer mRNA expres-
sion signature predicting response to adjuvant chemother-
apy. J Clin Oncol 2010; 28: 4404-4407 [PMID: 20823415 DOI:
10.1200/jc0.2010.31.0144]

4 Bonadonna G, Brusamolino E, Valagussa P, Rossi A, Brug-

October 10, 2014 | Volume 5 | Issue 4 |



10

11

12

13

14

15

16

JRaishideng®

Leong D et a/. Adjuvant systemic treatments for NSCLC

natelli L, Brambilla C, De Lena M, Tancini G, Bajetta E,
Musumeci R, Veronesi U. Combination chemotherapy as
an adjuvant treatment in operable breast cancer. N Engl
J Med 1976; 294: 405-410 [PMID: 1246307 DOI: 10.1056/
nejm197602192940801]

Winter-Roach B, Hooper L, Kitchener H. Systematic review
of adjuvant therapy for early stage (epithelial) ovarian can-
cer. Int ] Gynecol Cancer 2003; 13: 395-404 [PMID: 12911714]
Wolpin BM, Meyerhardt JA, Mamon HJ, Mayer R]. Adju-
vant treatment of colorectal cancer. CA Cancer | Clin 2007;
57:168-185 [PMID: 17507442]

Macdonald JS, Smalley SR, Benedetti ], Hundahl SA, Estes
NC, Stemmermann GN, Haller DG, Ajani JA, Gunderson
LL, Jessup JM, Martenson JA. Chemoradiotherapy after
surgery compared with surgery alone for adenocarcinoma
of the stomach or gastroesophageal junction. N Engl | Med
2001; 345: 725-730 [PMID: 11547741 DOI: 10.1056 /NE]J-
Mo0a010187]

Liao WC, Chien KL, Lin YL, Wu MS, Lin JT, Wang HP, Tu
YK. Adjuvant treatments for resected pancreatic adenocar-
cinoma: a systematic review and network meta-analysis.
Lancet Oncol 2013; 14: 1095-1103 [PMID: 24035532 DOI:
10.1016/51470-2045(13)70388-7]

Smith I, Procter M, Gelber RD, Guillaume S, Feyereislova
A, Dowsett M, Goldhirsch A, Untch M, Mariani G, Baselga
J, Kaufmann M, Cameron D, Bell R, Bergh ], Coleman R,
Wardley A, Harbeck N, Lopez RI, Mallmann P, Gelmon K,
Wilcken N, Wist E, Sanchez Rovira P, Piccart-Gebhart M]J.
2-year follow-up of trastuzumab after adjuvant chemothera-
py in HER2-positive breast cancer: a randomised controlled
trial. Lancet 2007; 369: 29-36 [PMID: 17208639 DOI: 10.1016/
s0140-6736(07)60028-2]

Chemotherapy in non-small cell lung cancer: a meta-
analysis using updated data on individual patients from 52
randomised clinical trials. Non-small Cell Lung Cancer Col-
laborative Group. BM] 1995; 311: 899-909 [PMID: 7580546]
Keller SM, Adak S, Wagner H, Herskovic A, Komaki R,
Brooks BJ, Perry MC, Livingston RB, Johnson DH. A ran-
domized trial of postoperative adjuvant therapy in patients
with completely resected stage II or IIIA non-small-cell
lung cancer. Eastern Cooperative Oncology Group. N Engl
J Med 2000; 343: 1217-1222 [PMID: 11071672 DOI: 10.1056/
nejm200010263431703]

Waller D, Peake MD, Stephens R], Gower NH, Milroy R,
Parmar MK, Rudd RM, Spiro SG. Chemotherapy for pa-
tients with non-small cell lung cancer: the surgical setting of
the Big Lung Trial. Eur | Cardiothorac Surg 2004; 26: 173-182
[PMID: 15200998 DOI: 10.1016/j.ejcts.2004.03.041]

Scagliotti GV, Fossati R, Torri V, Crino L, Giaccone G, Sil-
vano G, Martelli M, Clerici M, Cognetti F, Tonato M. Ran-
domized study of adjuvant chemotherapy for completely
resected stage I, II, or IIIA non-small-cell Lung cancer. | Nat!
Cancer Inst 2003; 95: 1453-1461 [PMID: 14519751]

Arriagada R, Bergman B, Dunant A, Le Chevalier T, Pignon
JP, Vansteenkiste J. Cisplatin-based adjuvant chemotherapy
in patients with completely resected non-small-cell lung
cancer. N Engl | Med 2004; 350: 351-360 [PMID: 14736927
DOI: 10.1056/ NEJMoa031644]

Arriagada R, Dunant A, Pignon JP, Bergman B, Chabowski
M, Grunenwald D, Kozlowski M, Le Péchoux C, Pirker R,
Pinel MI, Tarayre M, Le Chevalier T. Long-term results of
the international adjuvant lung cancer trial evaluating adju-
vant Cisplatin-based chemotherapy in resected lung cancer.
J Clin Oncol 2010; 28: 35-42 [PMID: 19933916 DOI: 10.1200/
j€0.2009.23.2272]

Winton T, Livingston R, Johnson D, Rigas ], Johnston M,
Butts C, Cormier Y, Goss G, Inculet R, Vallieres E, Fry W,
Bethune D, Ayoub ], Ding K, Seymour L, Graham B, Tsao
MS, Gandara D, Kesler K, Demmy T, Shepherd F. Vinorel-
bine plus cisplatin vs. observation in resected non-small-

WJCO | www.wjgnet.com

642

17

18

19

20

21

22

23

24

25

26

27

cell lung cancer. N Engl | Med 2005; 352: 2589-2597 [PMID:
15972865 DOI: 10.1056/ NEJMo0a043623]

Butts CA, Ding K, Seymour L, Twumasi-Ankrah P, Graham
B, Gandara D, Johnson DH, Kesler KA, Green M, Vincent M,
Cormier Y, Goss G, Findlay B, Johnston M, Tsao MS, Shep-
herd FA. Randomized phase III trial of vinorelbine plus
cisplatin compared with observation in completely resected
stage IB and II non-small-cell lung cancer: updated sur-
vival analysis of JBR-10. ] Clin Oncol 2010; 28: 29-34 [PMID:
19933915 DOL: 10.1200/jc0.2009.24.0333]

Douillard JY, Rosell R, De Lena M, Carpagnano F, Ramlau R,
Gonzales-Larriba JL, Grodzki T, Pereira JR, Le Groumellec
A, Lorusso V, Clary C, Torres A], Dahabreh ], Souquet PJ,
Astudillo J, Fournel P, Artal-Cortes A, Jassem ], Koubkova
L, His P, Riggi M, Hurteloup P. Adjuvant vinorelbine plus
cisplatin versus observation in patients with completely
resected stage IB-IIIA non-small-cell lung cancer (Adjuvant
Navelbine International Trialist Association [ANITA]): a
randomised controlled trial. Lancet Oncol 2006; 7: 719-727
[PMID: 16945766 DOI: 10.1016/51470-2045(06)70804-x]
Pignon JP, Tribodet H, Scagliotti GV, Douillard JY, Shep-
herd FA, Stephens R], Dunant A, Torri V, Rosell R, Seymour
L, Spiro SG, Rolland E, Fossati R, Aubert D, Ding K, Waller
D, Le Chevalier T. Lung adjuvant cisplatin evaluation: a
pooled analysis by the LACE Collaborative Group. ] Clin
Oncol 2008; 26: 3552-3559 [PMID: 18506026 DOI: 10.1200/
j€0.2007.13.9030]

Numico G, Garrone O, Dongiovanni V, Silvestris N, Col-
antonio I, Di Costanzo G, Granetto C, Occelli M, Fea E,
Heouaine A, Gasco M, Merlano M. Prospective evaluation
of major vascular events in patients with nonsmall cell
lung carcinoma treated with cisplatin and gemcitabine.
Cancer 2005; 103: 994-999 [PMID: 15666321 DOI: 10.1002/
cncr.20893]

Arriagada R, Auperin A, Burdett S, Higgins JP, Johnson
DH, Le Chevalier T, Le Pechoux C, Parmar MK, Pignon JP,
Souhami RL, Stephens R], Stewart LA, Tierney JF, Tribodet
H, van Meerbeeck J. Adjuvant chemotherapy, with or with-
out postoperative radiotherapy, in operable non-small-cell
lung cancer: two meta-analyses of individual patient data.
Lancet 2010; 375: 1267-1277 [PMID: 20338627 DOI: 10.1016/
s0140-6736(10)60059-1]

Ichinose Y, Yosimori K, Yoneda S, Kuba M, Kudoh S, Nii-
tani H. UFT plus cisplatin combination chemotherapy in the
treatment of patients with advanced nonsmall cell lung car-
cinoma: a multiinstitutional phase II trial. For the Japan UFT
Lung Cancer Study Group. Cancer 2000; 88: 318-323 [PMID:
10640963]

Wada H, Hitomi S, Teramatsu T. Adjuvant chemotherapy
after complete resection in non-small-cell lung cancer. West
Japan Study Group for Lung Cancer Surgery. | Clin Oncol
1996; 14: 1048-1054 [PMID: 8648356]

Kato H, Ichinose Y, Ohta M, Hata E, Tsubota N, Tada H,
Watanabe Y, Wada H, Tsuboi M, Hamajima N, Ohta M. A
randomized trial of adjuvant chemotherapy with uracil-
tegafur for adenocarcinoma of the lung. N Engl | Med
2004; 350: 1713-1721 [PMID: 15102997 DOI: 10.1056/NE]-
Moa032792]

Hamada C, Tanaka F, Ohta M, Fujimura S, Kodama K, Imai-
zumi M, Wada H. Meta-analysis of postoperative adjuvant
chemotherapy with tegafur-uracil in non-small-cell lung
cancer. | Clin Oncol 2005; 23: 4999-5006 [PMID: 16051951
DOI: 10.1200/jc0.2005.09.017]

Sekine I, Yamamoto N, Nishio K, Saijo N. Emerging eth-
nic differences in lung cancer therapy. Br | Cancer 2008; 99:
1757-1762 [PMID: 18985035 DOI: 10.1038/ sj.bjc.6604721]
Fukuoka M, Yano S, Giaccone G, Tamura T, Nakagawa
K, Douillard JY, Nishiwaki Y, Vansteenkiste J, Kudoh S,
Rischin D, Eek R, Horai T, Noda K, Takata I, Smit E, Aver-
buch S, Macleod A, Feyereislova A, Dong RP, Baselga ]J.

October 10, 2014 | Volume 5 | Issue 4 |



Multi-institutional randomized phase II trial of gefitinib
for previously treated patients with advanced non-small-
cell lung cancer (The IDEAL 1 Trial) [corrected]. | Clin
Omncol 2003; 21: 2237-2246 [PMID: 12748244 DOI: 10.1200/
j€0.2003.10.038]

28 Kris MG, Natale RB, Herbst RS, Lynch TJ, Prager D, Belani
CP, Schiller JH, Kelly K, Spiridonidis H, Sandler A, Albain
KS, Cella D, Wolf MK, Averbuch SD, Ochs JJ, Kay AC. Effi-
cacy of gefitinib, an inhibitor of the epidermal growth factor
receptor tyrosine kinase, in symptomatic patients with non-
small cell lung cancer: a randomized trial. JAMA 2003; 290:
2149-2158 [PMID: 14570950 DOI: 10.1001/jama.290.16.2149]

29 Shepherd FA, Rodrigues Pereira J, Ciuleanu T, Tan EH,
Hirsh V, Thongprasert S, Campos D, Maoleekoonpiroj S,
Smylie M, Martins R, van Kooten M, Dediu M, Findlay B,
Tu D, Johnston D, Bezjak A, Clark G, Santabarbara P, Sey-
mour L. Erlotinib in previously treated non-small-cell lung
cancer. N Engl | Med 2005; 353: 123-132 [PMID: 16014882
DOI: 10.1056/ NEJMo0a050753]

30 Goss GD, O’Callaghan C, Lorimer I, Tsao MS, Masters
GA, Jett J, Edelman M], Lilenbaum R, Choy H, Khuri F,
Pisters K, Gandara D, Kernstine K, Butts C, Noble J, Hens-
ing TA, Rowland K, Schiller ], Ding K, Shepherd FA. Gefi-
tinib versus placebo in completely resected non-small-cell
lung cancer: results of the NCIC CTG BR19 study. ] Clin
Oncol 2013; 31: 3320-3326 [PMID: 23980091 DOI: 10.1200/
jc0.2013.51.1816]

31 Thatcher N, Chang A, Parikh P, Rodrigues Pereira ], Ciu-
leanu T, von Pawel ], Thongprasert S, Tan EH, Pemberton K,
Archer V, Carroll K. Gefitinib plus best supportive care in
previously treated patients with refractory advanced non-
small-cell lung cancer: results from a randomised, placebo-
controlled, multicentre study (Iressa Survival Evaluation in
Lung Cancer). Lancet 2005; 366: 1527-1537 [PMID: 16257339
DOI: 10.1016/s0140-6736(05)67625-8]

32  Lynch TJ, Bell DW, Sordella R, Gurubhagavatula S, Oki-
moto RA, Brannigan BW, Harris PL, Haserlat SM, Supko ]G,
Haluska FG, Louis DN, Christiani DC, Settleman J, Haber
DA. Activating mutations in the epidermal growth factor
receptor underlying responsiveness of non-small-cell lung
cancer to gefitinib. N Engl | Med 2004; 350: 2129-2139 [PMID:
15118073 DOI: 10.1056/ NEJMo0a040938]

33 Mok TS, Wu YL, Thongprasert S, Yang CH, Chu DT, Saijo
N, Sunpaweravong P, Han B, Margono B, Ichinose Y, Nishi-
waki Y, Ohe Y, Yang JJ, Chewaskulyong B, Jiang H, Duffield
EL, Watkins CL, Armour AA, Fukuoka M. Gefitinib or car-
boplatin-paclitaxel in pulmonary adenocarcinoma. N Engl |
Med 2009; 361: 947-957 [PMID: 19692680 DOI: 10.1056/ NEJ-
Moa0810699]

34 Strauss GM, Herndon JE, Maddaus MA, Johnstone DW,
Johnson EA, Harpole DH, Gillenwater HH, Watson DM,
Sugarbaker DJ, Schilsky RL, Vokes EE, Green MR. Adjuvant
paclitaxel plus carboplatin compared with observation in
stage IB non-small-cell lung cancer: CALGB 9633 with the
Cancer and Leukemia Group B, Radiation Therapy Oncol-
ogy Group, and North Central Cancer Treatment Group
Study Groups. ] Clin Oncol 2008; 26: 5043-5051 [PMID:
18809614 DOI: 10.1200/jc0.2008.16.4855]

35 Strauss GM, Herndon JE, Maddaus MA, Johnstone DW,
Johnson EA, Watson DM, Sugarbaker D], Schilsky RL,
Group CRTOGNCCT. Randomized Clinical Trial of ad-
juvant chemotherapy with paclitaxel and carboplatin fol-
lowing resection in Stage IB Non-Small Cell Lung Cancer
(NSCLC): Report of Cancer and Leukemia Group B (CALGB)
Protocol 9633. ] Clin Oncol 2004; 22(14S (July 15 Supple-
ment)): 7019

36 Edge SB, Byrd DR, Compton CC, Fritz AG, Greene FL,
Trotti A. AJCC Staging Manual. 7th ed. New York: Springer,
2010

37 Pepe C, Hasan B, Winton TL, Seymour L, Graham B, Liv-

Roaishidenge ~ WJCO | www.wjgnet.com 643

Leong D et a/. Adjuvant systemic treatments for NSCLC

38

39

40

41

42

43

44

45

46

47

48

ingston RB, Johnson DH, Rigas JR, Ding K, Shepherd FA.
Adjuvant vinorelbine and cisplatin in elderly patients:
National Cancer Institute of Canada and Intergroup Study
JBR.10. | Clin Oncol 2007; 25: 1553-1561 [PMID: 17442999
DOI: 10.1200/jc0.2006.09.5570]

Cuffe S, Booth CM, Peng Y, Darling GE, Li G, Kong W,
Mackillop W], Shepherd FA. Adjuvant chemotherapy for
non-small-cell lung cancer in the elderly: a population-based
study in Ontario, Canada. | Clin Oncol 2012; 30: 1813-1821
[PMID: 22529258 DOI: 10.1200/jc0.2011.39.3330]

Olivotto IA, Bajdik CD, Ravdin PM, Speers CH, Coldman
AJ, Norris BD, Davis GJ, Chia SK, Gelmon KA. Population-
based validation of the prognostic model ADJUVANT! for
early breast cancer. | Clin Oncol 2005; 23: 2716-2725 [PMID:
15837986 DOI: 10.1200/jc0.2005.06.178]

Scagliotti GV, Parikh P, von Pawel ], Biesma B, Vansteen-
kiste J, Manegold C, Serwatowski P, Gatzemeier U,
Digumarti R, Zukin M, Lee JS, Mellemgaard A, Park K, Patil
S, Rolski ], Goksel T, de Marinis F, Simms L, Sugarman KP,
Gandara D. Phase III study comparing cisplatin plus gem-
citabine with cisplatin plus pemetrexed in chemotherapy-
naive patients with advanced-stage non-small-cell lung can-
cer. | Clin Oncol 2008; 26: 3543-3551 [PMID: 18506025 DOI:
10.1200/jc0.2007.15.0375]

Scagliotti G, Hanna N, Fossella F, Sugarman K, Blatter J,
Peterson P, Simms L, Shepherd FA. The differential efficacy
of pemetrexed according to NSCLC histology: a review of
two Phase III studies. Oncologist 2009; 14: 253-263 [PMID:
19221167 DOI: 10.1634/ theoncologist.2008-0232]

Ciuleanu T, Brodowicz T, Zielinski C, Kim JH, Krzakowski
M, Laack E, Wu YL, Bover I, Begbie S, Tzekova V, Cucevic B,
Pereira JR, Yang SH, Madhavan ], Sugarman KP, Peterson P,
John WJ, Krejcy K, Belani CP. Maintenance pemetrexed plus
best supportive care versus placebo plus best supportive
care for non-small-cell lung cancer: a randomised, double-
blind, phase 3 study. Lancet 2009; 374: 1432-1440 [PMID:
19767093 DOL: 10.1016/s0140-6736(09)61497-5]

Intergroupe Francophone de Cancerologie Thoracique. TAi-
lored Post-Surgical Therapy in Early Stage NSCLC (TASTE).
In ClinicalTrialsgov [Internet]. Bethesda (MD): National
Library of Medicine (US), 2000-[cited 2014 Jan 15]; Available
from: URL: http: / /clinicaltrials.gov/show/NCT00775385
Oldenhuis CN, Oosting SF, Gietema JA, de Vries EG.
Prognostic versus predictive value of biomarkers in oncol-
ogy. Eur ] Cancer 2008; 44: 946-953 [PMID: 18396036 DOI:
10.1016/j.ejca.2008.03.006]

Olaussen KA, Dunant A, Fouret P, Brambilla E, André F,
Haddad V, Taranchon E, Filipits M, Pirker R, Popper HH,
Stahel R, Sabatier L, Pignon JP, Tursz T, Le Chevalier T, So-
ria JC. DNA repair by ERCC1 in non-small-cell lung cancer
and cisplatin-based adjuvant chemotherapy. N Engl | Med
2006; 355: 983-991 [PMID: 16957145 DOI: 10.1056/ NE]-
Moa060570]

Hubner RA, Riley RD, Billingham L], Popat S. Excision
repair cross-complementation group 1 (ERCC1) status and
lung cancer outcomes: a meta-analysis of published stud-
ies and recommendations. PLoS One 2011; 6: 25164 [PMID:
22022380 DOI: 10.1371/journal.pone.0025164]

Eli Lilly, Cancer Research UK. ERCC1 Targeted Trial (ET).
In ClinicalTrialsgov [Internet]. Bethesda (MD): National Li-
brary of Medicine (US), 2000- [cited 2014 Feb 16]; Available
from: URL: http://clinicaltrials.gov/ct2/show/record/
NCT00801736

Zhu CQ, Ding K, Strumpf D, Weir BA, Meyerson M, Pen-
nell N, Thomas RK, Naoki K, Ladd-Acosta C, Liu N, Pintilie
M, Der S, Seymour L, Jurisica I, Shepherd FA, Tsao MS.
Prognostic and predictive gene signature for adjuvant che-
motherapy in resected non-small-cell lung cancer. | Clin
Oncol 2010; 28: 4417-4424 [PMID: 20823422 DOI: 10.1200/
jc0.2009.26.4325]

October 10, 2014 | Volume 5 | Issue 4 |



49

50

51

52

53

54

55

56

57

58

59

60

JRaishideng®

Leong D et a/. Adjuvant systemic treatments for NSCLC

Der SD, Sykes ], Pintilie M, Zhu CQ, Strumpf D, Liu N,
Jurisica I, Shepherd FA, Tsao MS. Validation of a histology-
independent prognostic gene signature for early-stage,
non-small-cell lung cancer including stage IA patients. |
Thorac Oncol 2014; 9: 59-64 [PMID: 24305008 DOI: 10.1097/
jt0.0000000000000042]

Kratz JR, He J, Van Den Eeden SK, Zhu ZH, Gao W, Pham
PT, Mulvihill MS, Ziaei F, Zhang H, Su B, Zhi X, Quesen-
berry CP, Habel LA, Deng Q, Wang Z, Zhou ], Li H, Huang
MC, Yeh CC, Segal MR, Ray MR, Jones KD, Raz DJ, Xu Z,
Jahan TM, Berryman D, He B, Mann M]J, Jablons DM. A
practical molecular assay to predict survival in resected non-
squamous, non-small-cell lung cancer: development and
international validation studies. Lancet 2012; 379: 823-832
[PMID: 22285053 DOI: 10.1016/50140-6736(11)61941-7]
Ulloa-Montoya F, Louahed ], Dizier B, Gruselle O, Spies-
sens B, Lehmann FF, Suciu S, Kruit WH, Eggermont AM,
Vansteenkiste ], Brichard VG. Predictive gene signature in
MAGE-A3 antigen-specific cancer immunotherapy. | Clin
Oncol 2013; 31: 2388-2395 [PMID: 23715562 DOI: 10.1200/
j€0.2012.44.3762]

Kuner R. Lung Cancer Gene Signatures and Clinical Per-
spectives. Microarrays 2013; 2: 318-339 [DOI: 10.3390/ micro-
arrays2040318]

Mclachlan S-A, Hughes B, Hudson M, Brown C, Veil-
lard A-S, Muljadi N, Crombie C, Christmas T, Millward
M, Wright G, Flynn P, Windsor M, Stockler M, Blinman P.
Lung Cancer Clinicians’ Preferences for Adjuvant Chemo-
therapy (ACT) in Non Small-Cell Lung Cancer (NSCLC):
What Makes it Worthwhile? | Thorac Oncol 2013; 8(supple-
ment 2): 5625

Mclachlan S-A, Hughes B, Crombie C, Christmas T, Hud-
son M, Brown C, Veillard A-S, Muljadi N, Millward M,
Wright G, Flynn P, Windsor M, Stockler M, Blinman P.
Patients” Preferences for Adjuvant Chemotherapy (ACT) in
Early Non Small-Cell Lung Cancer (NSCLC): What Makes it
Worthwhile? | Thorac Oncol 2013; 8(supplement 2): S625
Postoperative radiotherapy in non-small-cell lung cancer:
systematic review and meta-analysis of individual patient
data from nine randomised controlled trials. PORT Meta-
analysis Trialists Group. Lancet 1998; 352: 257-263 [PMID:
9690404]

Burdett S, Stewart L. Postoperative radiotherapy in non-
small-cell lung cancer: update of an individual patient data
meta-analysis. Lung Cancer 2005; 47: 81-83 [PMID: 15603857
DOI: 10.1016/j.lungcan.2004.09.010]

Dautzenberg B, Arriagada R, Chammard AB, Jarema A,
Mezzetti M, Mattson K, Lagrange JL, Le Pechoux C, Lebeau
B, Chastang C. A controlled study of postoperative radio-
therapy for patients with completely resected nonsmall cell
lung carcinoma. Groupe d’Etude et de Traitement des Can-
cers Bronchiques. Cancer 1999; 86: 265-273 [PMID: 10421262]
Lally BE, Zelterman D, Colasanto JM, Haffty BG, Detter-
beck FC, Wilson LD. Postoperative radiotherapy for stage II
or III non-small-cell lung cancer using the surveillance, epi-
demiology, and end results database. | Clin Oncol 2006; 24:
2998-3006 [PMID: 16769986 DOI: 10.1200/jc0.2005.04.6110]
Billiet C, Decaluwé H, Peeters S, Vansteenkiste J, Dooms
C, Haustermans K, De Leyn P, De Ruysscher D. Modern
post-operative radiotherapy for stage IIl non-small cell lung
cancer may improve local control and survival: a meta-anal-
ysis. Radiother Oncol 2014; 110: 3-8 [PMID: 24100149 DOI:
10.1016/j.radonc.2013.08.011]

Douillard JY, Rosell R, De Lena M, Riggi M, Hurteloup P,
Mahe MA. Impact of postoperative radiation therapy on
survival in patients with complete resection and stage I, II,
or IIIA non-small-cell lung cancer treated with adjuvant
chemotherapy: the adjuvant Navelbine International Trialist
Association (ANITA) Randomized Trial. Int | Radiat Oncol
Biol Phys 2008; 72: 695-701 [PMID: 18439766 DOI: 10.1016/

WJCO | www.wjgnet.com

644

61

62

63

64

65

66

67

68

69

70

j-ijrobp.2008.01.044]

Gustave Roussy, Cancer Campus, Grand Paris. Radiation
Therapy in Treating Patients With Non Small Cell Lung
Cancer That Has Been Completely Removed by Surgery
(LUNG ART). In ClinicalTrialsgov [Internet]. Bethesda (MD):
National Library of Medicine (US), 2000, cited 2013-12-25.
Available from: URL: http: //clinicaltrials.gov/show/
NCTO00410683

Mayer R, Smolle-Juettner FM, Szolar D, Stuecklschweiger
GF, Quehenberger F, Friehs G, Hackl A. Postoperative ra-
diotherapy in radically resected non-small cell lung cancer.
Chest 1997; 112: 954-959 [PMID: 9377958]

Feng QF, Wang M, Wang L], Yang ZY, Zhang YG, Zhang
DW, Yin WB. A study of postoperative radiotherapy in
patients with non-small-cell lung cancer: a randomized
trial. Int | Radiat Oncol Biol Phys 2000; 47: 925-929 [PMID:
10863061]

Lee JH, Machtay M, Kaiser LR, Friedberg JS, Hahn SM,
McKenna MG, McKenna WG. Non-small cell lung cancer:
prognostic factors in patients treated with surgery and post-
operative radiation therapy. Radiology 1999; 213: 845-852
[PMID: 10580965 DOI: 10.1148/radiology.213.3.r99dc23845]
El-Sherif A, Fernando HC, Santos R, Pettiford B, Luketich
JD, Close JM, Landreneau R]. Margin and local recurrence
after sublobar resection of non-small cell lung cancer.
Ann Surg Oncol 2007; 14: 2400-2405 [PMID: 17505859 DOI:
10.1245/s10434-007-9421-9]

Bradley JD, Paulus R, Graham MYV, Ettinger DS, Johnstone
DW, Pilepich MV, Machtay M, Komaki R, Atkins J, Curran
W]J. Phase II trial of postoperative adjuvant paclitaxel/car-
boplatin and thoracic radiotherapy in resected stage II
and IIIA non-small-cell lung cancer: promising long-term
results of the Radiation Therapy Oncology Group--RTOG
9705. J Clin Oncol 2005; 23: 3480-3487 [PMID: 15908657 DOI:
10.1200/jc0.2005.12.120]

Feigenberg SJ, Hanlon AL, Langer C, Goldberg M, Nicolaou
N, Millenson M, Coia LR, Lanciano R, Movsas B. A phase II
study of concurrent carboplatin and paclitaxel and thoracic
radiotherapy for completely resected stage II and IIIA non-
small cell lung cancer. ] Thorac Oncol 2007; 2: 287-292 [PMID:
17409799 DOI: 10.1097/01.JTO.0000263710.54073.b3]
National Comprehensive Cancer Network. Non-Small Cell
Lung Cancer. Cited 2013-12-25. Available from: URL: http:
//www.ncen.org/ professionals/ physician_gls/pdf/nscl.
pdf

Rosell R, Carcereny E, Gervais R, Vergnenegre A, Massuti
B, Felip E, Palmero R, Garcia-Gomez R, Pallares C, Sanchez
JM, Porta R, Cobo M, Garrido P, Longo F, Moran T, Insa A,
De Marinis F, Corre R, Bover I, Illiano A, Dansin E, de Cas-
tro J, Milella M, Reguart N, Altavilla G, Jimenez U, Proven-
cio M, Moreno MA, Terrasa ], Muifioz-Langa J, Valdivia ],
Isla D, Domine M, Molinier O, Mazieres ], Baize N, Garcia-
Campelo R, Robinet G, Rodriguez-Abreu D, Lopez-Vivanco
G, Gebbia V, Ferrera-Delgado L, Bombaron P, Bernabe R,
Bearz A, Artal A, Cortesi E, Rolfo C, Sanchez-Ronco M, Dro-
zdowskyj A, Queralt C, de Aguirre I, Ramirez JL, Sanchez JJ,
Molina MA, Taron M, Paz-Ares L. Erlotinib versus standard
chemotherapy as first-line treatment for European patients
with advanced EGFR mutation-positive non-small-cell lung
cancer (EURTAC): a multicentre, open-label, randomised
phase 3 trial. Lancet Oncol 2012; 13: 239-246 [PMID: 22285168
DOI: 10.1016/s1470-2045(11)70393-x]

Zhou C, Wu YL, Chen G, Feng ], Liu XQ, Wang C, Zhang S,
Wang J, Zhou S, Ren S, Lu S, Zhang L, HuC, Hu C, Luo Y,
ChenL, YeM, Huang ], Zhi X, Zhang Y, Xiu Q, Ma ], Zhang L,
You C. Erlotinib versus chemotherapy as first-line treatment
for patients with advanced EGFR mutation-positive non-
small-cell lung cancer (OPTIMAL, CTONG-0802): a multi-
centre, open-label, randomised, phase 3 study. Lancet Oncol
2011; 12: 735-742 [PMID: 21783417 DOI: 10.1016/s1470-

October 10, 2014 | Volume 5 | Issue 4 |



71

72

73

74

75

JBaishideng®

2045(11)70184-x]

OSI Pharmaceuticals. A Study of Tarceva After Surgery
With or Without Adjuvant Chemotherapy in Non-Small
Cell Lung Carcinoma (NSCLC) Patients Who Have Epi-
dermal Growth Factor Receptor (EGFR) Positive Tumors
(RADIANT). In ClinicalTrialsgov [Internet]. Bethesda
(MD): National Library of Medicine (US), 2000- [cited 2013
Dec 25]; Available from: http: //clinicaltrials.gov/show/
NCT00373425

Guangdong Association of Clinical Trials. Gefitinib Versus
Vinorelbine/Platinum as Adjuvant Treatment in Stage II-
MIA(N1-N2) NSCLC With EGFR Mutation (ADJUVANT).
In ClinicalTrialsgov [Internet]. Bethesda (MD): National Li-
brary of Medicine (US), 2000- [cited 2013 Dec 25]; Available
from: http: / /clinicaltrials.gov/show/NCT01405079
Sandler A, Gray R, Perry MC, Brahmer J, Schiller JH, Dow-
lati A, Lilenbaum R, Johnson DH. Paclitaxel-carboplatin
alone or with bevacizumab for non-small-cell lung cancer.
N Engl | Med 2006; 355: 2542-2550 [PMID: 17167137 DOI:
10.1056/NEJMo0a061884]

Reck M, von Pawel ], Zatloukal P, Ramlau R, Gorbounova V,
Hirsh V, Leighl N, Mezger ], Archer V, Moore N, Manegold
C. Phase III trial of cisplatin plus gemcitabine with either pla-
cebo or bevacizumab as first-line therapy for nonsquamous
non-small-cell lung cancer: AVAil. | Clin Oncol 2009; 27:
1227-1234 [PMID: 19188680 DOI: 10.1200/jc0.2007.14.5466]
Novello S, Scagliotti G, Torri V, Monica V, Papotti M, Gro-
he C, Valmadre G, Bria E, Colantonio I, Serke MH, Stoelben
E, Geissler M, Schena M, Santo A, Alabiso O, Schumann C,
Manegold C. International tailored chemotherapy adjuvant
trial: ITACA trial. ] Cli Oncol 2011; 29: 17514

WJCO | www.wjgnet.com

Leong D et a/. Adjuvant systemic treatments for NSCLC

76

77

78

79

80

645

Lee SH, Noh KB, Lee JS, Lee EJ, Min KH, Hur GY, Lee
SH, Lee SY, Kim JH, Lee SY, Shin C, Shim JJ, Kim CH,
Kang KH, In KH. Thymidylate synthase and ERCCI as
predictive markers in patients with pulmonary adeno-
carcinoma treated with pemetrexed and cisplatin. Lung
Cancer 2013; 81: 102-108 [PMID: 23523421 DOI: 10.1016/
jlungcan.2013.03.002]

Takezawa K, Okamoto I, Okamoto W, Takeda M, Sakai K,
Tsukioka S, Kuwata K, Yamaguchi H, Nishio K, Nakagawa
K. Thymidylate synthase as a determinant of pemetrexed
sensitivity in non-small cell lung cancer. Br | Cancer 2011;
104: 1594-1601 [PMID: 21487406 DOI: 10.1038/bjc.2011.129]
Vansteenkiste J, Zielinski M, Linder A, Dahabreh J, Gonza-
lez EE, Malinowski W, Lopez-Brea M, Vanakesa T, Jassem
J, Kalofonos H, Perdeus ], Bonnet R, Basko J, Janilionis R,
Passlick B, Treasure T, Gillet M, Lehmann FF, Brichard VG.
Adjuvant MAGE-A3 immunotherapy in resected non-small-
cell lung cancer: phase II randomized study results. | Clin
Oncol 2013; 31: 2396-2403 [PMID: 23715567 DOI: 10.1200/
jc0.2012.43.7103]

GlaxoSmithKline. GSK1572932A Antigen-Specific Cancer
Immunotherapeutic as Adjuvant Therapy in Patients With
Non-Small Cell Lung Cancer. In ClinicalTrialsgov [Internet].
Bethesda (MD): National Library of Medicine (US), 2000-
[cited 2013 Dec 25]; Available from: http: //clinicaltrials.
gov/show/NCT00480025.

Kimura H, Matui Y, Ishikawa A, Nakajima T, Yoshino M,
Sakairi Y. Randomized Controlled Phase III trial of Adju-
vant Chemo-Immunotherapy with Activated Killer T Cells
and Dendritic Cells in Patients with Resected Primary Lung
Cancer. | Thorac Oncol 2013; 8(Supplement 2): S303

P- Reviewer: Genestreti G, Ke YQ, Metro G S- Editor: Ji FF
L- Editor: A E- Editor: Lu Y]J

October 10, 2014 | Volume 5 | Issue 4 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



