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Epidermal growth factor receptor mutation subtype
has differential effects on adjuvant chemotherapy for resected
adenocarcinoma pathological stages I1-111
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Abstract. The aim of the present study was to investigate
epidermal growth factor receptor (EGFR) mutations as a
prognostic factor for postoperative patients with positive
EGFR mutations treated with postoperative platinum-based
adjuvant chemotherapy (PBAC), and whether two common
EGFR mutations exhibit different responses to PBAC. A
total of 110 patients who underwent complete surgical resec-
tion were enrolled, and overall survival (OS) and disease-free
survival (DFS) were investigated based on EGFR mutation
status and PBAC. The 3 year OS rate in patient groups were
as follows: Patients with EGFR mutations (MT) undergoing
PBAC, 89.3%; MT patients without PBAC, 83.3%; wild-type
(WT) patients with PBAC, 82.3%; and WT patients without
PBAC, 62.2%. Statistically significant differences were
observed between WT patients based on PBAC (P=0.026).
No statistically significant differences were observed
between MT patients with PBAC and MT patients without
PBAC. On the basis of mutation subtypes, the 3 year OS rate
of patient groups were as follows: Patients with in-frame
deletions in exon19 (19 del) with PBAC, 92.3%; patients with
19 del without PBAC, 85.7%; patients with the point mutation
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L858R inexon21 (21L858R) with PBAC, 86.7%; and patients
with 21L858R without PBAC, 81.5%; the respective 3-year
DFS rates were 53.8, 14.3, 40.2 and 26.9%. Statistically
significant differences were observed in the DFS rates in
19 del patients, which was dependent on PBAC (P=0.040).
EGFR mutation-positive patients exhibited a decreased
benefit from PBAC for increasing in survival rate compared
with WT patients. It may be necessary to consider postopera-
tive strategies based on EGFR mutations and their subtype
in the future.

Introduction

The best therapeutic modality for clinical stages I, II, and
appropriate stage IIIA non-small-cell lung cancer (NSCLC)
is complete surgical resection (1,2). However, despite improve-
ments in diagnostic and therapeutic approaches, only 60% of
patients survive 5 years after surgery (1).

To improve the survival rates, the first trial of adjuvant
chemotherapy was performed decades ago (1). Subsequently,
randomized trials reported the benefit of platinum-based
adjuvant chemotherapy (PBAC) in patients with pathologic
stages II and IIT NSCLC with lymph node involvement, and
subset analyses suggested a benefit in patients with large IB
tumors (3-5). However, the 5 year overall survival (OS) advan-
tage for patients who underwent adjuvant chemotherapy was
reported to be a modest 5.4% (6). Furthermore, PBAC often
causes adverse events. Several randomized trials of adjuvant
chemotherapy for NSCLC have reported that almost 30% of
patients experienced grade III or IV toxicity and there were
0.8-2.0% of adjuvant chemotherapy-related deaths (7). Thus,
its significant toxicity may limit its use.

On the basis of the above, it is very important to adapt adju-
vant chemotherapy and to identify useful factors predicting its
efficacy.

Mutations in the epidermal growth factor receptor (EGFR),
most of which have been detected in lung adenocarcinoma,
are predictors of response to EGFR tyrosine kinase inhibi-
tors (TKIs), which have proven efficacy in the treatment of
advanced stage NSCLC (8,9).
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Although EGFR mutations are prognostic factors in only
unresectable advanced NSCLC, there are few reports of
their utility as prognostic factors in resectable NSCLC (10).
In particular, there are no studies in the context of predictive
factors for PBAC effects.

EGFR mutations are categorized into two groups, common
mutations and minor mutations. Common mutations comprise
85% of all EGFR mutations and include two subtypes, in-frame
deletions in exonl9 (19 del) and the point mutation L858R in
exon2l (21L858R) (11). Those two mutations are expected to
have different biological features (11,12).

Here, we investigated EGFR mutations as prognostic
factors in postoperative EGFR mutation-positive (MT) patients
treated with PBAC and whether the above two common
mutations are associated with differential responses to PBAC.

Materials and methods

Patient selection and study design. A total of 720 consecutive
patients with adenocarcinoma underwent pulmonary resection
with no evidence of residual cancer either macroscopically or
microscopically between January 2009 and December 2013 at
Tokyo Medical University Hospital. Of these, 171 patients in
pathological stages II and III (per the 7th Edition of the TNM
Classification for Lung and Pleural Tumors of the Union
for International Cancer Control) were enrolled (13). We
excluded 45 patients because they had received preoperative
chemotherapy, radiotherapy, or both; because their tumors
had a mutation in EGFR exon20 (an indicator of resistance to
EGFR-TKIs), mutations in the echinoderm microtubule-associ-
ated protein-like 4-anaplastic lymphoma kinase fusion gene, or
other minor mutations; or because the presence of EGFR muta-
tions could not be analyzed. We also excluded 10 patients who
had received adjuvant chemotherapy other than platinum-based
regimens such as uracil-tegafur or tegafur-gimeracil-oteracil
and six patients who received only the best supportive care
including palliative radiotherapy for controlling pain from bone
metastasis as lung cancer recurrence and no treatments such as
radiotherapy, chemotherapy, or surgical treatment after disease
recurrence. We enrolled the remaining 110 patients in the study.
The study followed a retrospective, single institutional design
and investigated EGFR mutation subtype in patients who had
undergone surgical resection of adenocarcinoma. This study
was approved by the ethics committee of the Tokyo Medical
University; the approval number is 2016-167.

Analysis of patients. We reviewed the medical records of
patients to assess the following clinicopathological informa-
tion: Age; sex; smoking history; surgical procedures; tumor
differentiation; blood vessel invasion; lymphatic permeation;
visceral pleural invasion; EGFR mutation status; PBAC
regimen; OS defined as the time elapsed from the date of
surgery to the date of death; and disease-free survival (DFS)
defined as the time elapsed from the date of pulmonary
resection to the date of initial recurrence or death.

We divided the patients into a mutation (MT) group and
a wild-type (WT) group based on their EGFR status and
analyzed their prognosis.

After surgical resection, the patients were examined at
3 month intervals for 3 years, then at 6 month intervals for the
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next 2 years, and thereafter at 1 year intervals. The systemic
evaluations of patients included physical examinations, chest
roentgenograms, chest and abdominal computed tomography
(CT) scans, and tumor marker measurement. Brain magnetic
resonance imaging and bone scintigraphy or positron emission
tomography/CT scanning was performed every year.

EGFR mutation analysis. All of the surgical specimens
collected were fixed in 10% formalin and embedded in
paraffin. Representative sections were routinely stained with
hematoxylin and eosin. Experienced pathologists reviewed
the samples to confirm that the sections contained carcinoma
cells. EGFR mutation analysis of the histology specimens was
screened using the direct sequencing method until October
2009. Direct sequencing method has a detection sensitivity
of around 25%, while the cycleave polymerase chain reaction
method is around 1 to 5%. So we use cycleave polymerase
chain reaction method (after November 2009), as previously
described (14,15).

Statistical analysis. OS and DFS were estimated using the
Kaplan-Meier method. Differences in survival rates were
determined using log-rank analysis. Hazard ratios and their
95% confidence intervals were calculated using the Cox
proportional hazards model to determine independent predic-
tors of the OS and DFS. Significance differences among the
categorized groups were compared using Chi-square tests.
P<0.05 was considered to indicate a statistically significant
difference. Statistical analyses were performed using the soft-
ware package SPSS (version 24.0; SPSS, Inc.).

Results

Patient demographics. The median follow-up period for all
of the patients was 35.9 months (range, 0.27-88.5 months).
Characteristics of the patients are summarized in Table I.
PBAC was carried out in 62 patients (56.4%). The most common
regimen of the PBAC comprised cisplatin and vinorelbine
(41 of 62; 66.1%), and other regimens were as described in
Table I. Forty-eight patients (of 110 patients; 44%) did not
received adjuvant chemotherapy. The most common reason
was the patient's comorbidity such as renal dysfunction, etc.
The second most common reason was the patient's preference.
Another one was elder and poor performance status.

Among the 110 patients, 63 (57.2%) patients had confirmed
recurrence. EGFR mutations were detected in 50 patients
(45.6%), and the most common EGFR mutation was L858R
(29 of 50; 58.0%). The second most common mutation was
19 del (21 of 50; 40.2%).

The differences between patients in the PBAC group
and those in the observation group are shown in Table II.
Statistically significant differences in age were found between
the two groups (P<0.001). In the PBAC group, five patients
(of 62 patients; 8%) were over 75 years old. In the observation
group, 17 patients (of 48 patients; 35%) were over 75 years old.
There were no statistically significant differences in the other
clinicopathological factors between the groups.

Prognostic outcomes. Survival time was investigated on the
basis of EGFR mutation status and PBAC status. DFS curves
stratified on the basis of EGFR and PBAC status are shown
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Table 1. Patient characteristics (n=110). Table II. Patient characteristics based on PBAC status.
Variables Value (%) PBAC status,

n (%)

Sex
Men 64 (58) PBAC None
Women 46 (42) Variables (n=62) (n=48) P-value

A
ge (years) Sex 0.112
Median age 66

Men 32 (29) 32 (29)
Range 40-88
i ) Women 30 (27) 16 (15)

Smoking habits A 0.001
Ever-smoker/unknown 51 (46) g% years 57(52 31 (28 <
Never smoker 59 (54) < (52) (28)

) >75 5(D) 17 (15)
Surgical procedure Smokine habit 0774
Lobectomy 109 (99) MOXIng NbIts '
Ever-smoker/unknown 34 (31) 25 (23)
Segmentectomy 1 (D)
) Never smoker 28 (25) 23 (21)

Pathological stage .

I 52 (47) Surgical procedure 0.377
I 58 (53) Lobectomy 61 (55) 48 (44)
) ) Segmentectomy 1(D) 0
Vascular invasion Patholoical st 0097
Positive 86 (78) athological stage ‘
. . 1I 25 (23) 27 (25)
Lymphatic permeation I 37 (34) 21 (19)
Positive 98 (89)
Viscreral visceral pleural invasion Vascular invasion 0.477
° P Present 50 (45) 36 (33)
Positive 47 (43)
] o Absent 12 (11) 12 (11)

Tumor differentiation L hati t' 0088
Poor 31 (28) }};mp at1c permeation w53 o I
Well/Moderate 79 (72) resen (53) (36)

) Absent 4(3) 8 (8)
Adjuvant chemotherapy Vi vi | pleural 0333
PBAC 62 (56) ' 1scrf3ra visceral pleura .
invasion
N 48 (44
one “@4) Present 24(22) 23Q21)
Tumor recurrence Absent 38 (34) 25 (23)
Recurrence 63 (57) . L
Tumor differentiation 0.840
Non-recurrence 47 (43)
] Poor 17 (15) 14 (13)
EGFR mutation status Well/Moderate 4541)  34(31)
Mutant; Exon 19/21 50 (45); T 0562
21 (19)/29 (26) 1imor recurrence - o s .
Wild-type 60 (55) eeurrence (34) (23)
) Non-recurrence 25 (23) 22 (20)

PBAC regimen EGFR mutation stat 0.752
Cisplatin + Vinorelbine 41 (37) Mut Tu ation status 20 (26 21 (19 ’
Cisplatin + Gemcitabine 1(1) W?‘};“: 3 (30) - (25)

Cisplatin + tegafur/gimeracil/oteracil 1(D) ra-ype (30) (25)

Cisplatin + Docetaxel 7(6) PBAC, platinum-based adjuvant chemotherapy; EGFR, epidermal
Cisplatin + Pemetrexed (1) growth factor receptor.

Carboplatin + Gemcitabine 8(7)

Carboplatin + Paclitaxel 3(3)

Observation 48 (44)

EGFR, epidermal growth factor receptor; PBAC, platinum-based
adjuvant chemotherapy.

in Fig. 1A and B. The 3 year DFS rates in the groups were as
follows: MT with PBAC, 46.5%; MT without PBAC, 22.5%;

WT with PBAC, 57.1%; and WT without PBAC, 47.1%; there
were no statistically significant differences among them.

The OS curves stratified on the basis of EGFR and PBAC
status are shown in Fig. 1C and D. The 3 year OS rates in the
groups were as follows: MT with PBAC, 89.3%; MT without
PBAC, 83.3%; WT with PBAC, 82.3%; WT without PBAC,
62.2%; Fig. 1D shows statistically significant differences in
OS of WT patients with PBAC and that of WT patients without
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A DFS stratified according to PBAC with MT patients
104 .
0.8 4
0.6 1
0.4 1 L
0.2 4 L]
0.0 4 Log-rank test p=0.284

0 12 24 36 48 60

Months
Patients at risk
PBAC 29 26 17 14 11 10
Observation 21 11 9 6 6 6
C OS stratified according to PBAC with MT patients
1.04 —
0.8 o -
0.6 4
0.4 4
0.2 4
0.04 Log-ranktest p=0503
0 12 24 36 48 60
Patients at risk Months
PBAC 29 29 26 26 25 25
Observation 21 21 19 18 17 17
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B DFS stratified according to PBAC with WT patients
1.0 -

0.8 1

0.6 4

0.4 4

0.2 4

0.0 4 Log-rank test p=0.214

0 12 24 36 48 60

Months
Patients at risk
— PBAC 33 27 21 19 16 16
Observation 27 16 14 14 14 13
D OS stratified according to PBAC with WT patients
1.0 4 .
0.8 1 e e
0.6 1
0.4 4
0.2 4
7| - = l
0.0 Log-rank test p = 0.026
0 12 24 36 48 60
Patients at risk Months
PBAC 33 33 32 28 27 27
Observation 27 24 21 19 17 17

Figure 1. Disease-free survival curves based on (A) PBAC in EGFR MT patients and (B) PBAC in EGFR mutation WT patients. There were no significant
statistically differences between MT patients with PBAC and MT patients without PBAC. Overall survivalcurves based on (C) MT patients with PBAC and
(D) WT patients with PBAC. PBAC, platinum-based adjuvant chemotherapy; EGFR, epidermal growth factor receptor; MT, mutation-positive; WT, wild-type.

PBAC (P=0.026). There were no statistically significant
differences between MT patients with PBAC and MT patients
without PBAC (P=0.503).

We also examined OS and DFS of the patients with mutants
stratified per mutational subtypes (Fig. 2). The 3 year DFS of
the patients in the stratified groups was as follows: 19 del with
PBAC, 53.8%; 19 del without PBAC, 14.3%; 21L858R with
PBAC, 40.2%; and 21L858R without PBAC, 26.9%.

The 3 year OS rates of the above groups of patients were as
follows: 19 del with PBAC, 92.3%; 19 del without PBAC, 85.7%;
21L858R with PBAC, 86.7%; and 21L858R without PBAC,
81.5%. Statistical analysis of patients with 19 del revealed that
there were statistically significant differences in their DFS
rates, dependent on PBAC being carried out (P=0.040). On the
other hand, there were no statistically significant differences in
their OS rates (P=0.208). Statistical analysis of patients with
21L858R found no statistically significant differences in OS
(P=0.981) or DFS (P=0.844).

There were no statistical difference about DFS in patients
with 19 del according to drugs combination of PBAC (P=0.99).

Risk factors for poor prognosis. The potential risk factors
for DFS and OS were analyzed using univariate survival

analysis based on mutational status (Table III). In MT patients,
univariate survival analysis showed that blood vessel inva-
sion was the only risk factor associated with DFS (HR, 2.781;
CI, 1.140-6.783; P=0.025). On the other hand, there were no
significant risk factors associated with OS. In WT patients,
the potential risk factors associated with OS were visceral
pleural invasion (HR, 3.326; CI, 1.202-9.207; P=0.021) and
PBAC (HR, 3.005; CI, 1.088-8.300; P=0.034). Analysis of
DFS in WT patients using univariate survival analysis showed
that smoking was the only associated risk factor (HR, 2.174;
CI, 1.046-4.518; P=0.038). Visceral pleural invasion was risk
factor for OS in univariate analysis, but not in multivariate
analysis. It might be because of small sample sizes.

Discussion

We performed the present study to clarify whether EGFR
mutation status can be considered a prognostic factor
predicting the effect of PBAC and to elucidate whether there
is a difference in the effect of adjuvant chemotherapy based on
mutational subtype.

We found that EGFR mutation status was not predictive
of OS or DFS benefit from PBAC in lung adenocarcinoma;
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A DFS stratified according to PBAC with 19del patients
].U 4 — .l
0.8 4 lL
0.6 1 1
0.4 1
0.2 L
Log-rank test p= 0,040
0.0 4

T T T T T

0 12 24 36 48 60

Months
Patients at risk
PBAC 13 12 7 7 6 (3
Observation 8 4 3 2 2 2
C OS stratified according to PBAC with 19del patients
104 ——— -
0.8 1
0.6 1
0.4 4
0.2 4
Log-rank test  p=0208
0.0 1
0 12 24 36 48 60
Months
Patients at risk
PBAC 13 13 12 12 11 11
Observation 8 8 7 7 6 6
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B DFS stratified according to PBAC with 21L858R patients
1.0 1 |*|
0.8 1 |—|
0.6 1 L I-l
0.4
0.2 4
Log-rank test p=0.844
0.0 4
0 12 24 36 48 60
Months
Patients at risk
PBAC 16 14 10 7 5 4
Observation 13 7 6 4 4 4
D OS stratified according to PBAC with 21L858R patients
=
Log-rank test p=0.981
0 12 24 36 48 60
. Months
Patients at risk
PBAC 16 16 14 14 14 14
Observation 13 13 12 11 1 11

Figure 2. DFS curves based on (A) PBAC in patients with in-frame deletions in exon19 (19del) and (B) PBAC in patients with the point mutation L858R in
exon2l (21L858R). There were statistically significant differences in the DFS rates independent of PBAC in 19del patients. Overall survival curves based on
(C) PBAC in patients with 19del and (D) PBAC in patients with 21L858R. DES, disease-free survival; PBAC, platinum-based adjuvant chemotherapy.

however, in WT patients, PBAC was a significant prog-
nostic factor for OS. This indicates that EGFR mutation
status might be considered as a predicting factor for poor
effect of PBAC and MT patients might benefit less from
adjuvant chemotherapy than WT patients would. In general,
EGFR-TKI as first-line treatment for advanced NSCLC
prolongs progression-free survival and increases the
objective response rate compared with platinum doublet
chemotherapy (8,9). Few studies focused on the prognostic
value of EGFR mutation status in patients with advanced
NSCLC with chemotherapy.

In this present analysis of OS, there were no statistically
significant differences between MT patients with PBAC and
those without PBAC. The reason for this outcome may be
the effectiveness of EGFR-TKIs in MT patients in general.
Prolonged survival after recurrence in both groups of MT
patients might have obscured the difference in OS between
the groups. Kudo et al reported that the presence of EGFR
mutations is a good prognostic factor in MT patients with
postoperative recurrence (10). In contrast, in WT patients,
EGFR-TKIs have not been approved for the treatment of
NSCLC except erlotinib and have less effectiveness than in
MT patients.

EGFR positive lung cancer is effective by EGFR-TKI, and
the benefits of PBAC might been diminished due to the longer
treatment period after relapse compared to the time to relapse.

Instead of PBAC in MT patients whose effect may be less
effective, EGFR-TKI treatment as postoperative adjuvant
chemotherapy for MT patients has been investigated. Several
studies suggested a possible benefit of EGFR-TKI as postop-
erative adjuvant chemotherapy for MT patients. In an analysis
of 167 patients with resected stages I to IIIA NSCLC with
EGFR mutations, patients who received EGFR-TKI treatment
showed a more favorable 2 year DFS rate than an untreated
group (HR, 0.53; 95% CI, 0.28-1.03; P=0.06) (16). Another
study, a single-arm, multi-institutional, prospective phase II
study called the SELECT trial, showed that 100 patients with
resected stages IA to IITA NSCLC and EGFR mutations
receiving adjuvant erlotinib for 2 years after standard-of-care
treatment had a 2 year DFS rate of 89% with a median
follow-up of 3.4 years (17).

The above studies suggest the possible benefit of EGFR-TKI
adjuvant chemotherapy in MT patients. On the other hand,
a randomized, double-blind, placebo-controlled phase III
trial called the RADIANT study using erlotinib as adjuvant
EGFR-TKI analyzed a total of 278 patients and failed to
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Table III. Univariate and Multivariate analysis of disease-free survival and overall survival.

A, All patients

Overall survival

Disease-free survival

MVA MVA
UVA UVA
Variable P-value Hazard ratio 95%Cl1 P-value  P-value Hazard ratio 95%Cl1 P-value
Sex 0471 - - - 0.233 - - -
Age 0.118 - - - 0.130 - - -
Smoking habits 0.093 - - - 0.032 1.695 1.047-2.746  0.032
Pathological stage 0.186 - - - 0.216 - - -
Vascular invasion 0.034 4.872 1.073-22.122  0.04 0.084 - - -
Lymphatic premeation 0.403 - - - 0.854 - - -
Viscreral pleural invasion 0.021 2.000 0.915-4.373 NS (0.082) 0.036 1.681 1.038-2.723 0.035
Tumor differentiation 0.020 2.260 1.040-4911 0.039 0.709 - - -
Adjuvant chemotherapy 0.030 2.519 1.143-5.550  0.022 0.073 - - -
B, Patients with EGFR wild-type
Overall survival Disease-free survival
MVA MVA
UVA UVA
Variable P-value Hazard ratio 95%Cl1 P-value  P-value Hazardratio 95%CI  P-value
Sex 0.987 - - - 0.319 - - -
Age 0.489 - - - 0.920 - - -
Smoking habits 0.227 - - - 0.038 - - -
Pathological stage 0.433 - - - 0.872 - - -
Vascular invasion 0.125 - - - 0.583 - - -
Lymphatic premeation 0.526 - - - 0.500 - - -
Viscreral pleural invasion 0.021 3.242 1.173-8958  0.023 0.050 - - -
Tumor differentiation 0.085 - - - 0.290 - - -
Adjuvant chemotherapy 0.034 2.928 1.059-8.091 0.038 0.218 - - -
B, Patients with EGFR mutant
Overall survival Disease-free survival
MVA MVA
UVA UVA
Variable P-value Hazard ratio 95%Cl1 P-value  P-value Hazardratio 95%CI  P-value
Sex 0.127 - - - 0.925 - - -
Age 0.068 - - - 0.073 - - -
Smoking habits 0.186 - - - 0.767 - - -
Pathological stage 0.118 - - - 0.136 - - -
Vascular invasion 0.172 - - - 0.025 - - -
Lymphatic premeation 0.759 - - - 0.444 - - -
Viscreral pleural invasion 0.558 - - - 0.433 - - -
Tumor differentiation 0.286 - - - 0.944 - - -
Adjuvant chemotherapy 0.505 - - - 0.287 - - -
Mutational status 0.343 - - - 0.955 - - -

-, Not included in MVA. EGFR, epidermal growth factor receptor; NS, no statistical difference; MT, mutation-positive; UVA, uni-variate
analysis; MVA, multi-variate analysis; CI, confidence interval.
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demonstrate a DFS benefit of erlotinib in EGFR mutation-posi-
tive patients (18).

In the analysis of subtypes, 19del patients with PBAC
showed significantly longer DFS than 19del patients without
PBAC, but 21L858R patient groups showed no statistically
significant difference in DFS. There are likely differences in
clinical and biological features between patients with 19del
and those with L858R. It was reported that the patterns of both
EGFR amplification and EGFR autophosphorylation were
shown to differ between cell lines harboring the two most
common EGFR mutation types of 19del and L858R muta-
tion (19). Several studies have reported data regarding these
two common EGFR mutations. In an analysis of MT patients
receiving no EGFR-TKI therapy, those with the 19 del mutation
had worse survival than those with the L858R mutation (11).
Yamashita ef al reported that among NSCLC patients receiving
platinum-based chemotherapy, those with exon 19 deletion
have a longer PFS and OS. This result supported the significant
effect of PBAC in DFS rates in 19 del patient (20).

A multicenter, international, open-label, exploratory,
randomized controlled trial called the LUX-Lung7 showed a
difference in OS between patients with the common EGFR
mutations (21) and suggested that 19del patients might be more
sensitive to EGFR-TKIs than those with 21L858R.

On the basis of previous reports, we speculated that the
number of patients with the 19del mutation who remain at
the micro-metastasis stage after complete cancer resection
would be larger than those with the 21L858R mutation. In
terms of postoperative recurrence, EGFR-TKIs showed good
effectiveness among 19del patients (16,21). We found a statisti-
cally significant difference in DFS but not OS between 19del
patients with PBAC and those without PBAC.

We must acknowledge three limitations in the present study.
First, the number of patients was small and data analysis may
not have been maximally effective. In future studies, we plan
to collect more data regarding surgically resected adenocarci-
noma with pathologically confirmed lymph node metastasis.
Second, this study was retrospective and single institutional.
Third, we excluded patients with unknown EGFR mutation
status; even though the number of such excluded patients was
small, it may have contributed to selection bias.

In the present study, compared with patients with WT, EGFR
mutation-positive patients showed less influence of PBAC on
improvement of survival rate. PBAC might not be necessary for
Mt patients with pathological stage II/III lung adenocarcinoma

On the basis of the EGFR mutation subtype, patients with
the 19 del mutation undergoing PBAC showed significantly
more favorable DFS than those without PBAC. It may there-
fore be necessary to consider postoperative strategy based on
the presence of EGFR mutations and their subtype in patients
with completely resected adenocarcinoma.
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