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The phase III IMPACT study (UMIN000044738) compared adjuvant gefi-

tinib with cisplatin plus vinorelbine (cis/vin) in completely resected epider-

mal growth factor receptor (EGFR)-mutated non-small cell lung cancer

(NSCLC). Although the primary endpoint of disease-free survival (DFS)

was not met, we searched for molecular predictors of adjuvant gefitinib

efficacy. Of 234 patients enrolled in the IMPACT study, 202 patients were

analyzed for 409 cancer-related gene mutations and tumor mutation bur-

den using resected lung cancer specimens. Frequent somatic mutations

included tumor protein p53 (TP53; 58.4%), CUB and Sushi multiple domains

3 (CSMD3; 11.8%), and NOTCH1 (9.9%). Multivariate analysis showed

that NOTCH1 co-mutation was a significant poor prognostic factor for

overall survival (OS) in the gefitinib group and cAMP response element

binding protein (CREBBP) co-mutation for DFS and OS in the cis/vin

group. In patients with NOTCH1 co-mutations, gefitinib group had a

shorter OS than cis/vin group (Hazard ratio 5.49, 95% CI 1.07–28.00),
with a significant interaction (P for interaction = 0.039). In patients with

CREBBP co-mutations, the gefitinib group had a longer DFS than the cis/

vin group, with a significant interaction (P for interaction = 0.058). In

completely resected EGFR-mutated NSCLC, NOTCH1 and CREBBP

mutations might predict poor outcome in patients treated with gefitinib

and cis/vin, respectively.

1. Introduction

Although patients who underwent complete resection

of non-small cell lung cancer (NSCLC) are expected to

have favorable survival outcome, 5-year disease-free

survival (DFS) and overall survival (OS) for

completely resected NSCLC were low: 46–50% and

56–64% for pathological stage IIA-IIB, and 28% and

48% for stage IIIA, respectively [1]. Since the recur-

rence often occurs as distant metastases, cisplatin-

based adjuvant chemotherapy has long been used as a

standard-of-care. However, an increase in 5-year sur-

vival rates is only 5–10% [2,3].

For advanced NSCLC harboring epidermal growth

factor receptor (EGFR) mutations, EGFR-tyrosine

kinase inhibitors (TKIs) have demonstrated higher effi-

cacy than platinum-based chemotherapy and are now

the standard of care for the first-line therapy [4–9].
Thus, attempting to apply EGFR-TKIs as adjuvant

therapy after complete resection of EGFR-mutated

NSCLC is logical. The ADJUVANT/CTONG1104

study compared gefitinib with cisplatin/vinorelbine (cis/

vin) for stage II–III EGFR-mutated NSCLC and

showed a significant prolongation of DFS by gefitinib

(hazard ratio [HR] 0.56, P = 0.001) but not OS [10,11].

We recently reported that, in a similarly designed

WJOG6410L/IMPACT study, gefitinib failed to signifi-

cantly prolong DFS and OS [12]. However, DFS curves

of these two studies showed a similar trend: the gefitinib

group was superior during the first 4 years, then the

two curves crossed, and this initial superiority was not

translated into an OS benefit. Meanwhile, the placebo-

controlled randomized phase III ADAURA study,

launched later than the IMPACT and ADJUVANT/

CTONG1104 trials, demonstrated that osimertinib for

3 years provided statistically significant and clinically

meaningful DFS and OS benefits, as well as a reduction

in central nervous system recurrence [13,14]. Based on

these results, osimertinib has been approved by various

national and regional regulatory agencies. However, the

4-year DFS rate of adjuvant osimertinib for EGFR-

mutated stage II–IIIA NSCLC is only 70%, and the

presence of common EGFR mutations alone is still not

a sufficient biomarker for adjuvant EGFR-TKI.

To date, in advanced EGFR-mutated NSCLC, co-

occurring mutations and/or amplifications in the tumor

protein p53 (TP53), HER2, MET, CDK4/6 gene, etc.,

have been reported to negatively affect the survival

outcome of the patients treated with EGFR-TKIs [15–
23]. We hypothesized that in the adjuvant setting, the

benefits of gefitinib might be clinically meaningful by

selecting patients who have specific molecular bio-

markers among those with EGFR mutations. With

these backgrounds, we decided to search for molecular

predictors of efficacy using tumor specimens from the

phase III IMPACT study.
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2. Materials and methods

2.1. Clinical specimens

The eligibility criteria of this IMPACT-TR study

included (a) enrollment in the IMPACT study and

(b) availability of surgically resected lung cancer tis-

sue specimens. The registration period was from April

2021 to June 2022. Formalin-fixed, paraffin-embedded

(FFPE) specimens of surgically resected tumors (10

slides of 4–5 lm thickness) were available in 211 of

the 234 patients enrolled in the IMPACT study.

These specimens were subjected to histologic exami-

nation and those that contained sufficient tumor cells

(at least 10%) were used for nucleic acid extraction.

DNA was isolated from tissues using the GeneRead

DNA FFPE Kit (Qiagen, Valencia, CA, USA). The

quality and quantity of nucleic acids were verified

using a NanoDrop 2000 instrument and PicoGreen

dsDNA Reagent (Thermo Scientific, Wilmington,

DE, USA).

2.2. Next-generation sequencing (NGS)

Co-existing somatic mutation profiling and tumor

mutation burden (TMB) estimation were performed

using the Oncomine Tumor Mutation Load Assay

(Thermo Fisher Scientific, Wilmington, DE, USA) in

accordance with the manufacturer’s recommended pro-

tocol. The assay covers 1.65 Mb across 409 oncogenes

relevant across major cancer types (full list of the

genes is available at https://www.thermofisher.com/

order/catalog/product/A37909). Sequencing was per-

formed using IonS5TM XL platform (Thermo Fisher

Scientific). Sequencing data were analyzed with Ion

Torrent Suite and Ion Reporter (Thermo Fisher Scien-

tific). In order to evaluate the quality of the sequenc-

ing, on-target alignment rate > 90%, mean depth

> 500, and deamination ≤ 10 were set as the reference

values. Samples that deviated from the reference values

for any of the items were considered unassessable and

subsequently excluded from further investigations in

this study.

2.3. Ethics approval and consent to participate

This study was conducted in accordance with the

Declaration of Helsinki. This study was approved by

the Ethics Review Board of National Cancer Center

Hospital East on February 22, 2021 (approval num-

ber: 2020-401), and the Institutional Review Board

or Ethics Committee of 23 participating facilities in

Japan. This study was registered in the University

Hospital Medical Information Network Clinical

Trials Registry on July 2, 2021 (registry number:

UMIN000044738). Written informed consent was

obtained for patients who were still being followed

up. Patients who had died or were no longer being

followed up were opted out according to the criteria

of each participating facilities.

2.4. Statistical analysis

Of the patients enrolled in this IMPACT-TR study,

those who fell within the Per Protocol Set (PPS) popu-

lation as defined in the WJOG6410L/IMPACT study

(excluding patients not receiving protocol treatment

and ineligible patients from the ITT population) and

successfully performed each of the measures were

analyzed.

To explore whether co-existing somatic mutations

and TMB are associated with DFS and OS in

completely resected EGFR-mutated NSCLC who

received adjuvant gefitinib, the following analyses were

performed in the gefitinib group; (a) The detected co-

existing somatic mutations with a prevalence of ≥ 5%

were considered as candidate biomarkers. TMB was

categorized into TMB high and TMB low groups, with

the median value as a cut-off. (b) Univariate and mul-

tivariate analyses using the Cox proportional hazards

model were performed to analyze the correlation

between individual parameters and DFS or OS, and

HRs and their 95% confidence intervals were calcu-

lated. Kaplan–Meier curves were used to estimate sur-

vival, and the log-rank test was used to compare DFS

and OS between groups. The same analyses described

above were also performed in the cis/vin group.

Subsequently, we compared DFS and OS between

the gefitinib and cis/vin groups among patient sub-

groups according to the biomarkers. The interaction

of each biomarker was tested using the Cox propor-

tional hazards model and P for interaction was cal-

culated, with a P-value of < 0.1 indicating a

significant interaction between treatment and marker.

Because P values for interactions have low statistical

power and are unlikely to reach statistical signifi-

cance, 0.1 or 0.2 is generally used as the significance

level [24].

When comparing between groups, Fisher’s exact test

was used for nominal variables. The statistical signifi-

cance level for all tests (excluding tests of interaction

for each biomarker) was set at 5% (P = 0.05). JMP

(ver. 14.0; SAS Institute Inc., Cary, NC, USA) and

GRAPHPAD PRISM software (ver. 8; GraphPad Software

Inc., San Diego, CA, USA) were used for the statisti-

cal analysis.
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3. Results

3.1. Sample availability and clinical

characteristics

Of the collected 211 specimens, 202 from patients

who fell within the PPS population were analyzed

(Fig. 1). Of these 202 patients, there were no differ-

ences in baseline patient characteristics, 5-year DFS,

or 5-year OS between the gefitinib group (N = 101)

and the cis/vin group (N = 101) (Table 1). The suc-

cess rates of somatic mutation analysis and TMB

analysis were 79.7% and 68.3%, respectively. Signifi-

cant differences were not observed in patient charac-

teristics among those successfully analyzed by

somatic mutation analysis (N = 161) and TMB analy-

sis (N = 138) (Table 1).

3.2. Profile of NGS

Co-existing somatic mutations with a prevalence of

≥ 5% and the TMB values are shown in Fig. 2 and

Table S1. The most frequent co-existing somatic

mutation was TP53 (58.4%), followed by CUB and

Sushi multiple domains 3 (CSMD3, 11.8%), NOTCH1

(9.9%) and Spectrin Repeat Containing Nuclear Enve-

lope Protein 1 (SYNE1, 9.9%). Co-mutation of

cAMP response element binding protein (CREBBP)

was found in 5%. The median TMB was 6.67

mutations�Mb�1. There were no differences in the fre-

quencies of various coexisting somatic mutations or

TMB between the gefitinib and cis/vin group

(Table S1).

3.3. Correlation of individual parameters with

clinical outcomes

In the gefitinib group, univariate and multivariate ana-

lyses revealed no statistically significant predictors of

DFS. However, NOTCH1 mutation (HR 4.18, 95% CI

1.65–10.61, P = 0.003), Lysine (K)-specific methyltrans-

ferase (KMT) 2C mutation (HR 2.91, 95% CI 1.09–
7.82, P = 0.034) and deleted in colorectal cancer (DCC)

mutation (HR 3.72, 95% CI 1.11–12.50, P = 0.034) were

associated with shorter OS (Table S2). In multivariate

analysis, no statistically significant predictors of DFS

were found (Fig. 3A), but NOTCH1 mutation (HR 5.90,

95% CI 1.85–18.82, P = 0.003) was associated with

shorter OS (Fig. 3B). Figure S1 shows the Kaplan–Meier

curves for DFS and OS compared with and without

NOTCH1mutation in each treatment arms.

In the cis/vin group, multivariate analysis showed

that CREBBP mutation was significantly associated

with shorter DFS (HR 6.47, 95% CI 1.56–26.87,
P = 0.010) and shorter OS (HR 7.51, 95% CI 1.06–
53.33, P = 0.044) (Table S2, Fig. 3C,D). Figure S2

shows the Kaplan–Meier curves for DFS and OS com-

pared with and without CREBBP mutation in each

treatment arms.

TP53 co-mutation and TMB were not associated

with DFS or OS in either treatment group.

3.4. Interaction between molecular biomarkers

and treatment effect on DFS and OS

The interaction of DFS and OS by treatment groups

and biomarkers are shown in Fig. 4 and Table S3.

Fig. 1. Patient disposition. Of the

collected 211 specimens, 202 from

patients who fell within the PPS

population were analyzed. The

success rates of somatic mutation

analysis and TMB analysis were

79.7% and 68.3%, respectively.
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Candidate biomarkers were selected based on the

results of univariate and multivariate analyses

described in the previous section (Fig. 3 and

Table S2). In addition, TP53 and TMB, which had

been considered promising from previous reports and

focused on in this study, were also added as candidate

biomarkers. For the interaction test in this study, a P-

value of < 0.1 was considered to indicate an interac-

tion between treatment and marker.

The interaction between NOTCH1 co-mutation and

treatment effect on OS was significant (P for

interaction = 0.039) (Fig. 4B). The gefitinib group had a

shorter OS than the cis/vin group (median 55.3 months vs

Not Reached; HR 5.49, 95% CI 1.07–28.00) in patients

with NOTCH1 mutation, but no such difference was

observed in patients without NOTCH1 mutation

(Fig. 5B). The interaction between NOTCH1 co-mutation

and DFS was not significant (Figs 4A and 5A).

The interaction between CREBBP co-mutation and

treatment effect on DFS was also significant (P for

interaction = 0.058) (Fig. 4A). The gefitinib group had

a longer DFS than the cis/vin group in patients

with CREBBP mutation (median 53.8 months vs

12.0 months; HR Not Evaluable), but no such differ-

ence was observed in patients without CREBBP muta-

tion (Fig. 5C). The interaction between CREBBP

mutation and OS was not significant (Figs 4B and 5D).

4. Discussion

Few reports have investigated biomarkers predicting

the efficacy of adjuvant therapy and the risk of post-

operative recurrence in patients with completely

resected EGFR-mutated NSCLC, particularly in con-

junction with data from interventional studies. The

biomarker analysis of ADJUVANT/CTONG1104

study reported that the MINERVA score, which is cal-

culated using five potential biomarkers of DFS (RB1

alteration, NKX2-1 copy number gain, CDK4 copy

number gain, TP53 exon4/5 missense alterations, and

MYC copy number gain) identified by comprehensive

genomic profiling, could be used to categorize resected

Table 1. Characteristics of patients successfully analyzed in each test. ECOG, Eastern Cooperative Oncology Group; PS, performance

status.

All analyzed patients (N = 202)

Successfully analyzed for co-existing

somatic mutations (N = 161)

Successfully analyzed for tumor

mutation burden (N = 138)

Gefitinib group

(N = 101)

Cis/vin group

(N = 101)

Gefitinib group

(N = 80)

Cis/vin group

(N = 81)

Gefitinib group

(N = 69)

Cis/vin group

(N = 69)

N % N % N % N % N % N %

Age

< 65 54 53.5 50 49.5 39 48.8 39 48.1 33 47.8 33 47.8

≥ 65 47 46.5 51 50.5 41 51.3 42 51.9 36 52.2 36 52.2

Gender

M 40 39.6 39 38.6 32 40.0 32 39.5 27 39.1 28 40.6

F 61 60.4 62 61.4 48 60.0 49 60.5 42 60.9 41 59.4

Stage

IIA 32 31.7 34 33.7 27 33.8 32 39.5 20 29.0 30 43.5

IIB 5 5.0 3 3.0 4 5.0 3 3.7 4 5.8 1 1.4

IIIA 61 60.4 62 61.4 46 57.5 44 54.3 42 60.9 37 53.6

IIIB 3 3.0 2 2.0 3 3.8 2 2.5 3 4.3 1 1.4

ECOG PS

0 83 82.2 78 77.2 66 82.5 60 74.1 56 81.2 50 72.5

1 18 17.8 23 22.8 14 17.5 21 25.9 13 18.8 19 27.5

Smoking history

Former 41 40.6 36 35.6 34 42.5 28 34.6 28 40.6 25 36.2

Never 60 59.4 65 64.4 46 57.5 53 65.4 41 59.4 44 63.8

EGFR

19del 57 56.4 51 50.0 47 58.8 40 48.8 42 60.9 37 52.9

L858R 44 43.6 51 50.0 33 41.3 42 51.2 27 39.1 33 47.1

% 95% CI % 95% CI % 95% CI % 95% CI % 95% CI % 95% CI

5-Year DFS 32.3 23.8–42.1 31.4 23.0–41.3 33.3 23.8–44.5 34.3 24.6–45.5 32.8 22.7–44.9 36.1 25.4–48.3

5-Year OS 77.6 68.3–84.7 75.2 65.6–82.8 76.6 65.9–84.8 76.8 66.1–84.9 78.8 67.3–87.0 75.7 63.9–84.5
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Fig. 2. Profile of next-generation sequencing. The detected co-existing somatic mutations with a prevalence of ≥ 5% and the TMB status.

APC, adenomatous polyposis coli; BRD3, bromodomain containing 3; IGF2R, insulin like growth factor 2 receptor; LRP1B, LDL receptor

related protein 1B; PIK3CA, phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; RB1, RB transcriptional corepressor 1;

RET, ret proto-oncogene; SMO, smoothened, frizzled class receptor; STK11, serine/threonine kinase 11; TAF1, TATA-Box binding protein

associated factor 1; TRRAP, transformation/transcription domain-associated protein; USP9X, ubiquitin specific peptidase 9 X-linked.

Fig. 3. Multivariate analysis using Cox proportional hazards model. Univariate and multivariate analyses using the Cox proportional hazards

model were performed to analyze the correlation between individual parameters and DFS/OS, and HRs and their 95% confidence intervals

were calculated. Forest plots represent the results of multivariate analysis using the Cox proportional hazards model for each treatment

group. DFS (A) and OS (B) in the gefitinib group; DFS (C) and OS (D) in the cis/vin group. ECOG, Eastern Cooperative Oncology Group; PS,

performance status.
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EGFR-mutated NSCLC into three subgroups by effi-

cacy of adjuvant therapy (highly TKI-preferable, TKI-

preferable, and chemotherapy-preferable groups) [25].

However, due to the complexity of this scoring system

and the small sample sizes, the results of the study did

not provide a definitive biomarker.

This IMPACT-TR study demonstrated two impor-

tant findings. First, NOTCH1 co-mutation can serve

as a poor prognostic factor for OS in the gefitinib

group while probably predicting a poor response to

adjuvant EGFR-TKI. Second, CREBBP co-mutation

may be a biomarker for predicting a poor response to

adjuvant platinum-based chemotherapy for completely

resected EGFR-mutated NSCLC.

NOTCH1 is a gene encoding a transmembrane protein

that plays an important role in tumorigenesis, and

NOTCH1 mutations are frequently detected in colon

adenocarcinoma, lung adenocarcinoma, and breast inva-

sive ductal carcinoma [26]. NOTCH1 has been reported

to be associated with acquired resistance to gefitinib by

triggering epithelial-mesenchymal transition, both in vivo

and in vitro [27–29]. Since there was a significant interac-

tion between NOTCH1 co-mutation and treatment effect

on OS in this IMPACT-TR study, NOTCH1 co-

mutation may predict the efficacy of adjuvant gefitinib

rather than simply being a prognostic factor in postoper-

ative EGFR-mutated NSCLC. In fact, the biomarker

analysis of the ADJUVANT/CTONG1104 study also

demonstrated that NOTCH1 co-mutation tended to be

associated with shorter DFS of gefitinib (HR 2.48, 95%

CI 1.12–5.47), although it was detected less frequently at

5–6% [25]. The analysis of DFS did not show statistical

significance in our study, but a trend was observed in the

multivariate analysis of the gefitinib group, suggesting an

association between NOTCH1 co-mutation and shorter

DFS (HR 1.72, 95% CI 0.59–4.97, P = 0.317). A sub-

group analysis of patients with NOTCH1 co-mutation

also revealed a trend toward shorter DFS in the gefitinib

group (HR 1.40, 95% CI 0.42–4.62, P for interaction

= 0.401). Since the number of NOTCH1 co-mutation

positive samples in both IMPACT-TR and ADJU-

VANT/CTONG1104 studies was small, further studies

Fig. 4. Subgroup analysis and

interaction test. Forest plots

showing comparison of DFS (A)

and OS (B) between gefitinib and

cis/vin groups in patient subgroups

according to representative

biomarkers, and results of

interaction tests. The interaction of

each biomarker was tested using

the Cox proportional hazards model

and P for interaction was

calculated, with a P-value of < 0.1

indicating a possible interaction

between treatment and marker.

NE, not evaluable.
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exploring a larger number of cases are warranted.

However, the 5-year DFS rate with gefitinib in patients

without NOTCH1 co-mutation is only 34.3% (Fig. 5),

which is far below the data for adjuvant osimertinib in

the ADAURA study. Therefore, it may be difficult to

substitute gefitinib for osimertinib in the adjuvant setting,

even in patients without NOTCH1 co-mutation. Further-

more, it is also necessary to verify whether NOTCH1

co-mutation can be a biomarker for osimertinib, the

current standard for adjuvant EGFR-TKI. As for

the ADAURA study, data exploring biomarkers such as

co-mutaton are not yet available. The NOTCH1

pathway has also been reported to be associated with osi-

mertinib resistance, suggesting that NOTCH1 co-

mutation could be a promising biomarker candidate [30].

To note, the frequency of NOTCH1 co-mutation in this

study was skewed at 4.6% (4/87) for exon 19 deletion

and 16.0% (12/75) for L858R. A subgroup analysis of

the IMPACT study showed that patients with L858R

had a poor response to adjuvant gefitinib, with a HR of

1.164 (95% CI 0.739–1.833) for DFS [12], which may

have been partly due to this high frequency of NOTCH1

co-mutations. No such trend has been reported in previ-

ous reports, and confirmation in a larger number of cases

is also warranted.

Meanwhile, CREBBP co-mutation was not only sig-

nificantly associated with shorter DFS and OS in multi-

variate analysis in the cis/vin group, but also showed a

significant interaction in subgroup analysis of DFS

in this study. These results suggest that CREBBP co-

mutation may be a predictor of adjuvant cis/vin efficacy

for EGFR-mutated NSCLC. CREBBP mutations are

observed in various types of cancers including lung ade-

nocarcinoma and are involved in carcinogenesis and

progression [23]. In addition, it has been suggested that

CREBBP mutation may lead to chemotherapy resis-

tance via impaired histone acetylation and correspond-

ing gene dysregulation, not only in hematologic tumors

such as lymphoma and acute lymphoblastic leukemia

[31–33], but also in various solid tumors such as breast

cancer and small-cell lung cancer [34,35]. Although osi-

mertinib is undoubtedly the key drug for postoperative

adjuvant therapy in EGFR-mutated NSCLC, platinum-

based chemotherapy prior to osimertinib remains the

standard based on the ADAURA study design. How-

ever, the efficacy of adjuvant osimertinib is consistent

with or without prior chemotherapy according to a sub-

group analysis of the ADAURA study [29,36]. There-

fore, if there are significant toxicity concerns with

adjuvant chemotherapy or the patient does not wish to

Fig. 5. Kaplan–Meier curve with and without NOTCH1 and CERBBP mutations. Kaplan–Meier curves for DFS (A) and OS (B), divided into

four groups according to treatment (gefitinib [red] or cis/vin [blue]) and with [solid line] or without [dashed line] NOTCH1 mutation. For

CREBBP mutation, Kaplan–Meier curves for DFS (C) and OS (D) are also shown in the same way, divided into four groups. NR, not

reached.
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receive it, the presence of CREBBP co-mutation may

support the decision to omit platinum-based chemo-

therapy and start with osimertinib.

TP53 co-mutation can negatively affect the efficacy

of EGFR-TKI in advanced NSCLC and was one

of the potential biomarkers found in the biomarker

analysis of the ADJUVANT/CTONG1104 study.

Although it was detected in 58.4% of the patients in

this IMPACT-TR study, no significant association

with DFS or OS was found. There are several

subtypes of TP53 mutations, and the ADJUVANT/

CTONG1104 study found only TP53 exon4/5 missense

alterations as potential biomarker for adjuvant gefiti-

nib. Because the archival surgically resected specimens

used in this IMPACT-TR study are old, the TP53

mutation subtypes might not have been accurately

evaluated. Among the other potential biomarkers

found in the ADJUVANT/CTONG1104 study, RB1

mutation was also detected in 6.8% of the patients in

this study, but showed no usefulness as a biomarker.

Moreover, although higher TMB has been reported to

be associated with better prognosis in patients with

resected NSCLC [37] and was of interest in this study,

no significant association with DFS/OS was demon-

strated for EGFR-mutated NSCLC in this study.

This study has some limitations. First, the success

rates of NGS analysis were low (< 80%), probably

attributed to the enrollment period for the IMPACT

study (September 2011 to December 2015); this means

that the archival surgically resected specimens used in

this study were old. Second, the multiplicity of com-

parisons should be considered because analysis was

performed on many co-mutations for the number of

enrolled patients. In this study, we initially planned to

narrow down the candidate factors considering false

discovery rate and to conduct a two-step test by divid-

ing into test and validation sets, but we abandoned the

plan mainly because of the low frequency of each co-

mutation. Third, the number of patients with

NOTCH1 and CREBBP mutations in this study was

small. Therefore, this study is only an exploratory bio-

marker study, and further validation using a larger

number of patients is warranted.

5. Conclusion

In patients with completely resected EGFR-mutated

NSCLC, NOTCH1 mutation was identified as a poor

prognostic factor for OS in the gefitinib group and

may serve as a predictor of a poor response to gefiti-

nib. CREBBP mutation was identified as a poor prog-

nostic factor for DFS and OS in the cis/vin group and

may serve as a predictor of a poor response to cis/vin.

Further studies in a larger number of patients, as well

as validation of the utility of these biomarkers in

patients receiving adjuvant osimertinib are warranted.
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