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ABSTRACT

Background. The prognostic value of exon 19 and 21

EGFR mutations in stage IV non-small cell lung cancer

(NSCLC) is well established.

Objective. We aimed to evaluate the prognostic value of

the mutations in surgically resected NSCLC.

Methods. We retrospectively reviewed data from 1798

surgically resected NSCLC adenocarcinomas between 2007

and 2017 in three departments of thoracic surgery (Nancy/

Strasbourg, France, and Torino, Italy) for whom mutational

status was known. Overall survival (OS) was evaluated

using log-rank and Cox proportional hazard models.

Results. EGFR exon 19 deletion was observed in 108

patients (55.1%) and exon 21 L858R mutations were

observed in 88 patients (44.9%). In stage I, the median OS

was not significantly different between exons 19 and 21

(p = 0.54), while, in stage II, the median OS reached

65 months [95% confidence interval (CI) 41.67–88.33] for

exon 19 mutations and decreased to 48 months for exon 21

mutations (95% CI 44.21–51.79; p = 0.027). In multivariate

analysis, exon 19 deletion remained a favorable prognostic

factor [hazard ratio (HR) 0.314, 95% CI 0.098–0.997;

p = 0.05]. In stage III, the median OS reached 66 months

(95% CI 44.67–87.32) for exon 19 mutations and decreased

to 32 months for exon 21 mutations (95% CI 29.86–34.14;

p = 0.03). In multivariate analysis, exon 19 deletion

remained a significantly favorable prognostic factor (HR

0.165, 95% CI 0.027–0.999; p = 0.05).

Conclusion. The prognostic value of EGFR exon 19 and

21 mutations appears to be different according to disease

stage in surgically resected NSCLC.

Lung cancer remains the leading cause of cancer-related

deaths worldwide, with non-small cell lung cancer

(NSCLC) accounting for nearly 85% of lung cancer cases.

The past decades have seen a dramatic increase in the

understanding of molecular alterations of NSCLC, partic-

ularly with the discovery of oncogenic drivers, allowing

clinicians to define prognosis more accurately and adapt

therapies in metastatic NSCLC, thus offering new hope to

patients.1 Mutations in the gene encoding the epidermal

growth factor receptor (EGFR) have likely been the most

extensively studied.2 EGFR mutations occur mainly in

NSCLC adenocarcinomas, females, non-smokers, and

Asian patients. Overall, 80% of the mutations are repre-

sented by exon 19 deletions and exon 21 L858R mutations.
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Prognostic and predictive values of EGFR mutations now

appear to be clearly defined in the subset of metastatic

patients. Indeed, patients harboring EGFR mutations exhi-

bit dramatic responses to EGFR-tyrosine kinase inhibitors

(EGFR-TKIs) with subsequent improved survival.3 On the

other hand, despite an increasing number of publications on

the potential value of EGFR mutations as promising prog-

nostic biomarkers in surgically resected NSCLC,4–10 many

questions remain unanswered. In particular, it is now lar-

gely accepted that exon 19 deletions exhibit better

prognosis than exon 21 L858R mutations following treat-

ment by TKIs in stage IV patients.11–13 However, few

studies, mainly based on small cohorts, have attempted to

investigate these different prognosis values in early-stage

NSCLC but have failed to conclude any differences.14–18

In this study, we therefore aimed to investigate the dif-

ferent prognostic values of EGFR exon 19 or 21 mutations

in a large Caucasian cohort of surgically resected NSCLC,

speculating that differences may exist according to cancer

stage because of the phylogenetic evolution of tumors.

MATERIAL AND METHODS

This study was approved by the Ethics Committee of the

French Society of Thoracic and

Cardiovascular Surgeons (Approval Number: 2017-9-

28-17-2-13-StRe).

We retrospectively reviewed data from 1798 patients

who underwent surgery with curative intent from 2007 to

2017 in three tertiary referral European hospital depart-

ments of thoracic surgery (Nancy University Hospital,

Nancy, France; Strasbourg University Hospital, Strasbourg,

France; and Torino University Hospital, Torino, Italy) and

for whom the mutational status of EGFR mutations and V-

Ki-ras2 Kirsten rat sarcoma viral oncogene homolog

(KRAS) mutations was known. We focused on 196 (10.9%)

patients harboring EGFR mutations. Findings from parts of

this cohort have already been published.4–7

Preoperative staging was performed as previously

described7 (details on preoperative staging, genotyping

technique and other molecular alterations frequencies are

provided as electronic supplementary data).

Surgical resections were performed by thoracotomy. For

the most recent cases, video-assisted thoracoscopic surgery

(VATS) or robot-assisted thoracoscopic surgery (RATS)

was performed, and these surgeries included segmentec-

tomies, lobectomies, bi-lobectomies, or pneumonectomies.

Adequate lymphadenectomy was performed according to

the recommendations of the French Society of Thoracic

and Cardiovascular Surgeons.19 Hence, stations 2R, 4R, 7,

8, 9, 10–12 on the right side and 5, 6, 7, 8, 9, 10–12 on the

left side were peroperatively harvested.

The use of neoadjuvant and adjuvant treatments was

discussed by a multidisciplinary board in the presence of

certified thoracic surgeons, oncologists, pneumologists, and

radiation therapists. Because patients were referred from

various oncologists to our three referral centers, there was

no uniform protocol of perioperative therapy; however,

platinum-based chemotherapy, with or without radiation

therapy, remains the standard of care. EGFR-TKIs were

only used in case of local and/or distant recurrence.

Pathological examinations were performed at each

center by senior pathologists familiar with NSCLC. Each

patient was staged according to the 7th TNM classification.

Molecular analysis of the mutations in EGFR exons 19 and

21 was performed as previously described in patients with

adenocarcinomas only.5

Patients were studied according to their age, sex, type of

surgery, perioperative treatment, type of resection, pT/pN,

stage (according to the 7th TNM classification), number of

N2 stations involved, microscopic N2 disease status,20 skip

N2 disease status,6 R0/R1/R2 resection type, and use of

EGFR-TKIs. The Charlson Comorbidity Index (CCI) was

calculated for each patient. We grouped patients into the

following established categories according to their total

score:21 0 (no comorbidity), 1–2 (average), 3–4 (moderate),

and C 5 (severe). Patient smoking status was defined as

never smoker,\ 100 cigarettes in their lifetime, former

smoker, quit[ 1 year before diagnosis, current smoker with

an ongoing smoking habit, or quit\ 1 year before diagnosis.

The primary endpoints of the study were overall survival

(OS), which was defined as the time elapsed between

surgery and either death or the last follow-up.

Statistical Analysis

Variables were described using position and dispersion

statistics as the mean and standard deviation values and as

percentages for qualitative variables. Comparisons among

groups were performed using Chi-square tests or Fisher’s

non-parametric test for proportions, depending on theo-

retical effectiveness. To check for a Gaussian distribution,

the Shapiro test for normality was used. Analysis of vari-

ance (ANOVA) tests or non-parametric Kruskal–Wallis

tests were used to compare numerical data. The association

of each factor with the survival of patients was modeled by

first using Kaplan–Meier graphs and then associated uni-

variate Cox proportional hazard models. P-values were

estimated by likelihood type III tests in models. Coeffi-

cients were also used to estimate hazard ratios (HRs) with

95% confidence intervals (CIs).

Those variables for which univariate p-values

were\ 0.20 were then analyzed using a multivariate Cox

regression. A backward stepwise variable selection was
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performed to avoid redundant information. The results are

presented as HRs fitted from the multivariate final model.

All statistical tests were two-tailed, and p-values\ 0.05

were considered significant. All analyses were performed

using IBM SPSS version 25 (IBM Corporation, Armonk,

NY, USA).

RESULTS

Clinical and Molecular Characteristics

Our population was mainly composed of females

(63.3%, n = 124) and non-smokers (77.6%, n = 152). The

median age at the time of surgery was 68 years [in-

terquartile range (IQR) 16], and the median number of

lymph nodes harvested was 16 (IQR 12). Molecular anal-

ysis revealed 108 exon 19 deletions (55.1%) and 88 L858R

exon 21 mutations (44.9%). Data are compiled in Table 1.

Overall Survival

With a median follow-up time of 46 months (minimum

1 month, maximum 141 months), the median OS for the

whole cohort was 74 months (95% CI 38.69–109.31), with

a corresponding 1-, 2-, 3-, 5-, and 10-year OS of 97, 86, 81,

64, and 44%, respectively.

Stage I Non-small Cell Lung Cancer (NSCLC)

The median OS was not reached, with a corresponding

1-, 2-, 3-, 5-, and 10-year OS of 100, 96, 91, 82, and 67%,

respectively.

In univariate analysis, median OS for both exon 19 and

21 mutations was neither reached nor significantly different

(p = 0.54) (Fig. 1a). The presence of angio-invasion

(p = 0.03), type of resection (p\ 0.0001), R0 resection

(0.028), and use of EGFR-TKIs (p\ 0.0001) significantly

influenced the OS.

In multivariate analysis, no significant independent

prognostic factor was identified. Data are compiled in

Table 2.

Stage II NSCLC

The median OS was 58 months (95% CI 47.54–68.46),

with a corresponding 1-, 2-, 3-, 5-, and 10-year OS of 95%,

91%, 81%, 48%, and 24%, respectively.

In univariate analysis, the median OS was significantly

influenced by the type of EGFR mutation. Indeed, it

reached 65 months (95% CI 41.67–88.33) for exon 19

mutations and decreased to 48 months for exon 21 mutations

(95% CI 44.21–51.79; p = 0.027) [Fig. 1b]. Otherwise, sex

(p = 0.015) and angio-invasion (p = 0.002) were the only

other significant factors in univariate analysis.

In multivariate analysis, the presence of the EGFR exon

19 mutation remained the only independent prognostic

factor (HR 0.314, 95% CI 0.098–0.997; p = 0.05). Data are

compiled in Table 3.

Stage III NSCLC

The median OS was 50 months (95% CI 35.74–64.26),

with a corresponding 1-, 2-, 3-, 5-, and 10-year OS of 96,

79, 66, 42, and 0%, respectively.

In univariate analysis, the median OS was significantly

influenced by the type of EGFR mutation. Indeed, median

OS reached 66 months (95% CI 44.67–87.32) for exon 19

mutations and decreased to 32 months for exon 21 muta-

tions (95% CI 29.86–34.14; p = 0.03) (Fig. 1c). Otherwise,

R0/R1 resection (p\ 0.0001) and use of EGFR-TKIs

(p = 0.002) were the only other significant factors in uni-

variate analysis.

In multivariate analysis, the presence of the EGFR exon

19 mutation remained the only independent prognostic

factor (HR 0.165, 95% CI 0.027–0.999; p = 0.05). Data are

compiled in Table 4.

DISCUSSION

The prognostic value of EGFR mutations in surgically

resected NSCLC is still the subject of debate, with contra-

dictory results published. Hence, a recent meta-analysis on

the impact of EGFR mutations on resected NSCLC in 3337

patients demonstrated no significant impact of EGFR mu-

tational status on disease-free survival (DFS) or OS;22

however, only 6 of the included 22 studies were based on

non-Asian patients. Notably, the rates of membranous

EGFR (mEGFR) were[ 25% in 14 studies, not reflecting

the expected rate in a Caucasian population (approaching

10%). These populations were also quite heterogeneous and

included stages I–IIIA NSCLC with various NSCLC his-

tologies and no uniform exon sequencing. All of these

observations limit the interpretation of these previous

results. However, in the largest retrospective study to date

of 939 Asian patients, 418 patients harbored EGFR muta-

tions. Takamochi et al. reported increased OS in surgically

resected NSCLC harboring the EGFR mutation (HR 0.56,

95% CI 0.38–0.82; p = 0.003).15

Another question relies on the different prognostic value

according to exon 19 versus exon 21 EGFR mutations.

Indeed, in metastatic NSCLC, it is now known that the

EGFR exon 19 mutation is associated with a more favor-

able OS following treatment by EGFR-TKIs in comparison

with exon 21 mutations.11–13 However, published evidence
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in surgically resected NSCLC does not allow an unequiv-

ocal conclusion to be reached, mainly due to the small

sample size, retrospective nature of the research, and

grouped analysis of several disease stages. Furthermore, all

published studies were based on Asian populations,

limiting extrapolation of results to Caucasian patients.

Hence, in a study of 104 patients harboring an EGFR

mutation, Jin et al. did not report any difference in DFS

between exon 19 and 21 mutations.16 In line with these

results, Takamochi et al. analyzed 418 patients and did not

TABLE 1 Main clinical and molecular characteristics of the study population

Stage I Stage II Stage III p-Value

(n = 102) (n = 45) (n = 49)

EGFR exon 19

EGFR exon 21

55 (50.9)

47 (52)

25 (23.1)

20 (23)

28 (25.9)

21 (25)

0.93

Sex

Male

Female

36 (50)

66 (53.2)

18 (25)

27 (21.8)

18 (25)

31 (25)

0.86

Age, years

\ 70

C70

54 (49.5)

48 (55.2)

24 (22)

21 (24.1)

31 (28.4)

18 (20.7)

0.46

Smoking habit

Non-smoker

Active smoker

Former smoker

79 (52)

5 (71.4)

18 (48.6)

36 (23.7)

1 (14.3)

8 (21.6)

37 (24.3)

1 (14.3)

11 (29.7)

0.82

pT

1

2

3

4

46 (68.7)

56 (63.6)

0

0

9 (13.4)

15 (17)

21 (60)

0

12 (17.9)

17 (19.3)

14 (40)

6 (100)

\0.0001

pN? 0 24 (26.3) 44 (63.7) \0.0001

Angio-invasion (yes) 19 (31.1) 17 (27.9) 25 (41) \0.0001

Neoadjuvant treatment (yes) 0 15 (44.2) 19 (55.8) \0.0001

Adjuvant treatment (yes) 10 (15.4) 18 (27.7) 37 (56.9) \0.0001

Use of EGFR-TKIs 15 (26.8) 20 (35.7) 21 (37.5) \0.0001

CCI

0

1

2

3

5 (55.6)

16 (44.4)

8 (42.1)

9 (52.9)

1 (11.1)

10 (27.8)

7 (36.8)

4 (23.5)

3 (33.3)

10 (27.8)

4 (21.1)

4 (23.5)

0.87

Type of resection

Lobectomy

Pneumonectomy

Bi-lobectomy

Typical segmentectomy

81 (49.4)

4 (40)

3 (60)

14 (82.4)

38 (23.2)

3 (30)

2 (40)

2 (11.8)

45 (27.4)

3 (30)

0

1 (5.9)

0.14

Skip N2 (yes) 0 0 13 (100) 0.15

Microscopic N (yes) 0 4 (28.6) 10 (71.4) 0.79

Number of N2 stations

1

2

3

0

0

0

0

0

0

13 (100)

6 (100)

3 (100)

R0

R1

75 (51)

3 (50)

36 (24.5)

2 (33.3)

36 (24.5)

1 (16.7)

0.85

Data are expressed as n (%)

CCI Charlson Comorbidity Index, TKIs tyrosine kinase inhibitors, EGFR epidermal growth factor receptor
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observe any difference between exon 19 and 21 mutations

in terms of both DFS and OS.15 On the other hand, Liu

et al. analyzed 58 patients with the EGFR mutation and

reported longer DFS and significantly better OS in patients

harboring the exon 19 mutation in comparison with exon

21.18 In contrast, Okamoto et al. analyzed 72 patients with

the EGFR mutation and reported a significantly better DFS

with exon 21 compared with exon 19 mutations.17 Finally,

Lee et al. analyzed 48 patients and reported a significantly

higher risk of recurrence following surgery with exon 19

compared with exon 21 mutations.12

We decided to investigate the differences between exons

19 and 21 according to disease stages, hypothesizing that

differences between surgical and metastatic cases were

linked to the phylogenetic evolution of EGFR-mutated

tumors. Indeed, in the Tracking Non-Small Cell Lung

Cancer Evolution through Therapy (TRACERx) prospec-

tive multicenter trial, Jamal-Hanjani et al. performed a

multi-region whole-exome sequencing of surgically resec-

ted stages IA through IIIA NSCLC.23 They identified the

early occurrence of alterations in some cancer gene alter-

ations, such as EGFR mutations, suggesting their
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FIG. 1 Schematic representation of Kaplan–Meier overall survival according to (a) stage I NSCLC, (b) stage II NSCLC, and (c) stage III

NSCLC. NSCLC non-small cell lung cancer
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involvement in tumor initiation. Moreover, they observed

that more than half of the mutations affecting chromatin

remodeling, histone methylation, or DNA damage response

and repair were late events appearing during tumor evo-

lution. It does not seem unrealistic to hypothesize that the

co-existence of oncogenic driver mutations, such as EGFR

mutations, with these late mutations may be responsible for

modifications of cancer cell behavior. Indeed, in KRAS-

mutated NSCLC, three major subgroups of KRAS-mutant

NSCLC adenocarcinomas are defined by the coexistence of

other genetic alterations: STK11/LKB1, TP53 and

CDKN2A/B.24 These additional genetic alterations appear

to be predictive of the response to anti-PD1/PDL1

immunotherapy in KRAS-mutated NSCLC because the

immune tumor microenvironment differs according to

these co-mutations.25,26 Otherwise, different downstream

TABLE 2 Univariate and multivariate analyses on overall survival in stage I patients

Univariate analysis Multivariate analysis

Median OS (95% CI) p-Value HR (95% CI) p-Value

EGFR exon 19

EGFR exon 21

Not reached

Not reached

0.54 – –

Sex

Male

Female

Not reached

Not reached

0.78 – –

Age, years

\ 70

C70

Not reached

Not reached

0.08 – 0.36

Smoking habit

Never smoker

Active smoker

Former smoker

Not reached

39.44

101.09 (33.09–168.49)

0.32 – –

pT

1

2

Not reached

Not reached

0.64 – –

Angio-invasion

No

Yes

Not reached

101 (36.32–165.86)

0.03 – 0.27

Adjuvant treatment

Yes

No

Not reached

Not reached

0.99 – –

EGFR-TKIs

Yes

No

62 (26.29–97.71)

Not reached

\0.0001 – 0.12

CCI

0

1

2

3

Not reached

Not reached

Not reached

Not reached

0.35 – –

Type of resection

Lobectomy

Pneumonectomy

Bi-lobectomy

Typical segmentectomy

Not reached

39.22

Not reached

57.23

\0.0001 1

0.21 (0.067–0.661)

0.933 (0.068–12.711)

0 (0)

0.008

0.96

0.99

R0 resection

R1 resection

Not reached

Not reached

0.028 – 0.15

OS overall survival, CI confidence interval, HR hazard ratio, CCI Charlson Comorbidity Index, TKIs tyrosine kinase inhibitors, EGFR epidermal

growth factor receptor
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TABLE 3 Univariate and multivariate analyses on overall survival in stage II patients

Univariate analysis Multivariate analysis

Median OS (95% CI) p-Value HR (95% CI) p-Value

EGFR exon 19

EGFR exon 21

65 (41.67–88.33)

48 (44.21–51.79)

0.027 0.314 (0.098–0.997)

1

0.05

Sex

Male

Female

56 (29.57–82.43)

65

0.015 – 0.18

Age, years

\ 70

C70

58 (32.59–83.41)

48 (25.89–70.11)

0.13 – 0.79

Smoking habit

Never smoker

Active smoker

Former smoker

61.72 (51.48–71.96)

48

54 (26.55–81.45)

0.69 – –

pT

1

2

3

62 (61.54–62.46)

48 (24.82–71.18)

58 (40.16–75.84)

0.8 – –

pN-

pN?

58 (40.16–75.84)

61.72 (40.85–82.57)

0.92 – –

Microscopic N

Yes

No

62 (17.08–106.9)

48

0.69 – –

Angio-invasion

No

Yes

76 (53.06–98.94)

46 (28.74–63.26)

0.002 – 0.42

Neoadjuvant treatment

Yes

No

58 (42.33–73.68)

61.72 (41.25–82.19)

0.75 – –

Adjuvant treatment

Yes

No

58 (49.06–66.94)

61.72 (38.84–84.6)

0.45 – –

EGFR-TKIs

Yes

No

54 (40.87–67.13)

Not reached

0.056 – 0.13

CCI

0

1

2

3

Not reached

58

50.11

57.22

0.57 – –

Type of resection

Lobectomy

Pneumonectomy

Bi-lobectomy

Typical segmentectomy

54.8

Not reached

57.75

Not reached

0.52 – –

R0 resection

R1 resection

61.72 (44.28–79.15)

33.92

0.25 – –

OS overall survival, CI confidence interval, HR hazard ratio, CCI Charlson Comorbidity Index, TKIs tyrosine kinase inhibitors, EGFR epidermal

growth factor receptor
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TABLE 4 Univariate and multivariate analyses on overall survival in stage III patients

Univariate analysis Multivariate analysis

Median OS (95% CI) p-Value HR (95% CI) p-Value

EGFR exon 19

EGFR exon 21

66 (44.67–87.32)

32 (29.86–34.14)

0.03 0.165 (0.027–0.999)

1

0.05

Sex

Male

Female

40 (11.15–68.85)

64 (25.45–102.55)

0.24 – –

Age, years

\ 70

C70

50.97 (25.42–76.57)

45.85 (35.98–55.72)

0.9 – –

Smoking habit

Never smoker

Active smoker

Former smoker

50 (37–62.99)

66

Not reached

0.26 – –

pT

1

2

3

4

50.98 (31.29–70.66)

Not reached

40 (4.48–75.52)

66 (18.62–102.5)

0.96 – –

pN-

pN?

66 (40.39–91.61)

45.85 (31.43–60.27)

0.33 – –

Microscopic N

Yes

No

64 (29.08–98.92)

31 (26.84–35.16)

0.13 1

4.266 (0.864–21.07)

0.07

Skip N

Yes

No

Not reached

45.85 (28.31–63.39)

0.71 – –

Number of N2 stations

1

2

3

77

Not reached

Not reached

0.99 – –

Angio-invasion

No

Yes

45.85 (23.21–68.5)

64 (36.3–91.7)

0.45 – 0.42

Neoadjuvant treatment

Yes

No

50 (21.46–78.55)

50.98 (39.59–62.36)

0.64 – –

Adjuvant treatment

Yes

No

50.97 (27.29–74.65)

50 (0–104.19)

0.85 – –

EGFR-TKIs

Yes

No

33 (23.63–42.37)

66

0.002 – 0.27

CCI

0

1

2

3

33 (16.99–49)

66 (26.76–105.24)

39

64

0.58 – –
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signaling pathways are activated according to KRAS

amino-acid substitution. Hence, both KRAS G12C and

G12V mutations exhibited activated Ral signaling and

decreased growth factor-dependent Akt activation, while

the G12D mutation exhibited activated PI3K and MEK

signaling.27 Consequently, it would not be surprising that

the co-existence of different EGFR mutations with differ-

ent genetic alterations during cancer progression may

change the behavior and then the prognosis of cancer cells.

This finding might partially explain why we observed such

differences in our cohort according to cancer stages.

Indeed, we did not observe any difference between exons

19 and 21 in stage I NSCLC, most likely because of the

absence of co-mutations. This result is in accordance with

the findings of Takamochi et al.,15 whose cohort was lar-

gely based on stage I NSCLC (84% stage I). On the other

hand, the differences in OS between exons 19 and 21

increased with the stage of the disease, most likely because

of the occurrence of other genetic alterations. However, we

were not able to compare these findings to previous pub-

lished series because these papers included very

heterogeneous populations, including stage I–IIIA NSCLC.

Our results must be interpreted with caution because of a

few limitations. First, the present investigation was a ret-

rospective cohort study, and the sample size was relatively

small. However, the expected rate of EGFR mutations in

Caucasian populations ranges between 10 and 15%. To the

best of our knowledge, the present study is the largest

cohort study to date on a surgically resected Caucasian

population focusing on differences between EGFR exon 19

and 21 mutations and taking into account disease stage.

Finally, because of the small sample size (n = 15 patients

in stage I, 20 patients in stage II, 21 patients in stage III),

we were not able to perform a statistical analysis and to

clearly evaluate the prognostic value of these exons on time

to recurrence. Hence, one can speculate that the better OS

related to exon 19 mutations is linked to the use of EGFR-

TKIs in case of recurrence, with a better-known response in

exon 19 deletions. However, in our cohort, even though the

use of EGFR-TKIs was related to a better OS in univariate

analysis in stages I and III, it was not a significant factor in

multivariate analysis, likely limiting its impact on OS.

CONCLUSIONS

In this largest cohort study of Caucasian surgically

resected NSCLC adenocarcinomas, we have shown that

prognosis of exon 19 and 21 mutations differs according to

cancer stages. This result is likely related to the occurrence

of new genetic alterations during cancer cell evolution that

could impact their behavior, with different responses

occurring according to the type of interactions (i.e. exon 19

or 21 and co-mutations). Oncogenic alterations were again

shown to be promising biomarkers. Further studies are

needed to properly understand the molecular behavior of

EGFR mutations in surgically resected NSCLC, along with

their place in decision making after surgery.
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