
https://doi.org/10.1177/17588359211056306 
https://doi.org/10.1177/17588359211056306

Therapeutic Advances in Medical Oncology

journals.sagepub.com/home/tam 1

Ther Adv Med Oncol

2021, Vol. 13: 1 –15

DOI: 10.1177/ 
17588359211056306

© The Author(s), 2021.  
Article reuse guidelines:  
sagepub.com/journals-
permissions

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Introduction
Lung cancer is the leading cause of cancer-related 
mortality, with over 2.2 million new cases diag-
nosed and nearly 1.8 million deaths in 2020.1 
Non-small cell lung cancer (NSCLC) accounts 
for close to 85% of cases2 and approximately 20–
30% of patients present with early-stage disease 
with the potential for curative-intent surgical 

resection.3–5 Adjuvant platinum-based chemo-
therapy is a standard of care for appropriate 
patients with resected stage IIA/B or IIIA/B 
NSCLC using the American Joint Committee on 
Cancer (AJCC) 8th edition for staging of thoracic 
malignancies.6–9 In the previous 7th edition,10 
patients with stage IB with tumors 4 cm or greater 
were also identified as benefiting from adjuvant 
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Abstract
Background: Adjuvant platinum-based chemotherapy is standard of care for patients with 
resected stage IIA/B or IIIA NSCLC. Overall survival is suboptimal due to the high metastatic 
potential of early-stage NSCLC and there is substantial clinical need for additional efficacious 
adjuvant treatment options.
Methods: PubMed (all time to 4 February 2021) and related conference databases were 
searched using the key search terms ‘NSCLC’ AND ‘Adjuvant’ AND ‘EGFR inhibitor’ OR 
respective aliases.
Results: The literature search identified five adjuvant phase III trials of EGFR inhibitors 
in early NSCLC. The earlier BR19 and RADIANT trials failed to demonstrate statistically 
significant improvements in either OS or DFS for gefitinib and erlotinib, respectively, 
compared with placebo in patients with EGFR mutation-unselected NSCLC. Three subsequent 
phase III trials, ADAURA, CTONG1104, and IMPACT, were conducted in EGFR-mutant NSCLC. 
IMPACT showed no statistically significant DFS benefit for adjuvant gefitinib, and although 
CTONG1104 did report improved DFS for gefitinib (HR = 0.56, p = 0.001), this benefit was not 
enduring, resulting in comparable 5-year DFS rates. Statistically significant and clinically 
meaningful DFS benefits were observed in ADAURA for osimertinib compared with placebo in 
patients with stage IB-IIIA and II-IIIA disease (7th Edition Staging), and these benefits, coupled 
with a meaningful improvement in 2-year CNS DFS and favorable HRQoL, make osimertinib an 
important new treatment option for the adjuvant treatment of EGFR exon 19 deletion or exon 
21 L858R-mutated stage II-IIIA NSCLC (UICC/AJCC 8th Edition Staging), with final mature OS 
data eagerly awaited.
Conclusion: Adjuvant osimertinib used alone or following platinum-based chemotherapy is 
now recommended in patients with stage II-IIIA EGFR-mutated NSCLC.
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therapy while those with smaller tumors but other 
high-risk features such as visceral pleural invasion 
were not.6,11 The AJCC 8th edition categorizes all 
patients with tumors greater than 4 cm as having 
at least stage II disease, which simplifies adjuvant 
therapy recommendations to include only patients 
with resected stage IIA/B and IIIA/B disease.8 
Despite adjuvant chemotherapy, overall 5-year 
survival outcomes remain disappointing, ranging 
from 53% to 60% for stage II A/B and from 26% 
to 36% for stage III A/B disease.12 There is there-
fore a substantial unmet clinical need for addi-
tional and more efficacious treatment options for 
early-stage disease.

Mutations of the epidermal growth factor recep-
tor (EGFR) are common drivers of oncogenesis 
in NSCLC. Sensitizing EGFR mutations occur 
in approximately 15% of NSCLC cases in the 
United States and in up to 50% of cases diag-
nosed in Asian patients.13 The most common 
EGFR alterations are exon 19 deletions 
(Ex19del, approximately 45%) and exon 21 
L858R point mutations (approximately 40–
45%).14–16 Tyrosine kinase inhibitors (TKIs) 
targeting EGFR have been used for the treat-
ment of advanced NSCLC since 2003.17,18 
Multiple generations of EGFR TKIs have shown 
clinical benefit in this setting, including the first-
generation TKIs, erlotinib and gefitinib; the sec-
ond-generation TKIs, afatinib and dacomitinib; 
and the third-generation TKI osimertinib.18–20 
Acquired resistance to first- and second-genera-
tion TKIs occurs primarily through a secondary 
EGFR exon 20 T790M mutation.19,20 The third-
generation EGFR TKI osimertinib was specifi-
cally designed to target both common EGFR 
mutations and the acquired T790M alteration.21 
Osimertinib has shown substantial activity for 
advanced disease in the AURA3 phase III 
trial,22,23 leading to its approval for metastatic 
EGFR T790M-mutant NSCLC following pro-
gression on another EGFR TKI in 201524 and in 
the first-line setting for common EGFR muta-
tions in 2018.25 Osimertinib is now a standard of 
care in many countries for both indications.18,26

The success of EGFR TKIs in the advanced set-
ting has led to their assessment as adjuvant ther-
apy for resected EGFR-positive NSCLC in five 
phase III trials.27–31 This review will describe out-
comes from these studies and provide practical 
guidance on the use of EGFR inhibitors for the 
treatment of EGFR-positive NSCLC.

Methods
A search of published and presented literature 
was conducted to identify phase III trials report-
ing outcomes from adjuvant therapy with EGFR 
inhibitors for resected NSCLC. PubMed (all 
time to 4 February 2021), proceedings from 2019 
to June 2021 of the American Society of Clinical 
Oncology (ASCO) the European Society for 
Medical Oncology (ESMO) annual meetings and 
World Conference on Lung Cancer (WCLC) 
were searched using the key search terms 
‘NSCLC’ AND ‘Adjuvant’ AND ‘EGFR inhibi-
tor’ OR respective aliases (Supplemental File S1). 
A supplemental bibliographic search of review 
articles and pooled/meta-analyses was also con-
ducted. In addition, directed searches were per-
formed after the database search cutoff date to 
ensure that the most up-to-date reports of eligible 
studies were considered.

English language records were vetted at abstract 
level and confirmed at full text as needed. 
Excluded studies included those that were nono-
riginal research, preclinical, correlative science, 
not specific to NSCLC, in neoadjuvant or 
advanced settings, retrospective, prospective 
phase I, II, IV or undefined phase, studies not 
investigating EGFR inhibitors, and duplicate or 
prior reports. Studies without reported efficacy 
outcomes were also excluded.32

Findings
The literature search identified a total of 139 
records, which resulted in a total of five phase III 
trials reporting efficacy outcomes on the use of 
adjuvant EGFR inhibitors for resected NSCLC 
(PRISMA, Figure 1),27,28,30,31,33 of which three 
were conducted exclusively in patients with 
EGFR-mutant disease.30,31,33

The phase III BR 19 study planned to enroll 1242 
patients with resected stage IB-IIIA NSCLC 
(AJCC 6th edition), unselected for EGFR muta-
tion status, and patients were randomized 1:1 to 
receive either gefitinib or placebo with overall sur-
vival (OS) the primary endpoint. The trial was 
halted by the data safety and monitoring board 
following negative results from the ISEL and 
S0023 studies.34,35 Among the 503 patients rand-
omized prior to study closure, 52%, 35%, and 
13% of patients had stage IB, II, and IIIA disease, 
respectively, and 17% of patients in each arm had 
received prior adjuvant chemotherapy. After a 
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median follow-up of 56.4 months, no OS benefit 
was seen for gefitinib versus placebo [OS, median 
61.2 months versus not yet reached (NYR), haz-
ard ratio (HR) = 1.24, 95% confidence interval 
(CI) = 0.94–1.64; p = 0.14] or for the secondary 
endpoint of disease-free survival (DFS, median 
50.4 months versus NYR, HR = 1.22, 95% 
CI = 0.93–1.61, p = 0.15) (Table 1).27 EGFR 
mutation status was evaluated in 359 patients and 
was not associated with OS (HR = 0.57, 95% 
CI = 0.14–2.33, p = 0.43) or DFS (HR = 0.95, 
95% CI = 0.300–3.01, p = 0.93), although only 
4% of patients had EGFR mutation-positive 

tumors. Treatment discontinuation due to toxic-
ity occurred in 15.3% of patients receiving gefi-
tinib versus 3.3% of those receiving placebo, with 
the most common grade 3/4 adverse events (AEs) 
in the gefitinib versus placebo arms being dyspnea 
(12.4% versus 7.8%), rash/acne (8.4% versus 
0.4%), diarrhea (7.2% versus 2.0%), and fatigue 
(6.8% versus 2.9%) (Table 2). Deaths due to AEs 
occurred in 1.2% and 0% of patients in the gefi-
tinib and placebo arms, respectively.

The phase III RADIANT trial randomized 973 
patients with stage IB-IIIA NSCLC (AJCC 6th 

Figure 1. PRISMA diagram of eligible studies.
ASCO, American Society of Clinical Oncology; ESMO, European Society for Medical Oncology; WCLC, World Conference on Lung Cancer.
aPrimary or associated reports of eligible studies that were not identified through database search.
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edition) with EGFR expression or EGFR gene 
amplification 2:1 to receive adjuvant erlotinib or 
placebo for 2 years following resection, with 51%, 
33%, and 16% of patients having stage IB, II, and 
IIIA disease, and 53% of patients receiving prior 
adjuvant chemotherapy. After a median follow-
up of 47 months, there was no statistically signifi-
cant difference in the primary endpoint of DFS 
for erlotinib versus placebo (median 50.5 versus 
48.2 months, HR = 0.90, 95% CI = 0.74–1.10, 
p = 0.32), with immature OS data showing no dif-
ference between treatment arms (HR = 1.13, 
95% CI = 0.88–1.45, p = 0.34) (Table 1).28 

Among the 16.5% of patients with confirmed 
EGFR mutations, median DFS was 46.4 versus 
28.5 months favoring erlotinib (HR = 0.61, 95% 
CI = 0.38–0.98), although it was not statistically 
significant based on hierarchal testing and with 
no difference in OS between treatment arms 
(HR = 1.09, 95% CI = 0.55–2.16, p = 0.82). AEs 
leading to treatment discontinuation occurred 
more frequently in the erlotinib arm (33.6% ver-
sus 8.5%), with the most common grade ⩾ 3 AEs 
in the erlotinib arm being rash (22.3% versus 
0.3%), diarrhea (6.2% versus 0.3%), pneumonia 
(1.3% versus 0.6%), pruritus (1.3% versus 0), and 

Table 1. Efficacy outcomes from phase III trials of adjuvant EGFR inhibitors in early EGFR-positive NSCLC.

Trial
Phase

Key eligibility criteria Regimen(s) n Median
Follow-up
(months)
[range]

Median disease-
free survival
Months
HR (95% CI)

Median overall 
survival
Months
HR (95% CI)

BR 19
Phase III27

Stage IB, II or IIIA NSCLC
4% EGFR mutated

Gefitinib 250 mg once 
daily × 2 years

251 56.4 50.4
HR 1.22 (0.93–1.61)
p = 0.15

61.2
HR 1.24 (0.94–1.64)
p = 0.14

Placebo × 2 years 252 NYR NYR

RADIANT
Phase III28

Stage IB-IIIA NSCLC
16.5% EGFR mutated

Erlotinib 150 mg once 
daily × 2 years

623 47 50.5
HR 0.90 (0.74–1.10)
p = 0.32

NS
HR 1.13 (0.9–1.5)
p = 0.34

Placebo × 2 years 350 48.2 NS

CTONG1104
Phase III29

Stage II–IIIA (N1-N2) 
NSCLC
100% at least an EGFR 
exon 19 deletion or 
L858R

Gefitinib 250 mg once 
daily × 2 years

111 80.0 30.8
HR 0.56 (0.40–0.79)
p = 0.001

75.5
HR 0.92 (0.62–1.36)
p = 0.67

Vinorelbine 25 mg/m2 
D1,8 + cisplatin 75 mg/m2 
D1 q3w × 4 cycles

111 19.8 62.8

ADAURA
Phase III30

Stage IB, II, or IIIA 
NSCLC
100% at least an EGFR 
exon 19 deletion or 
L858R

Osimertinib 80 mg once 
daily × 3 years

339 22.1 NYR
HR 0.20 (0.14–0.30)
p < 0.001

NYR

Placebo once daily × 3 
years

343 14.9 27.5 NYR

IMPACT
Phase III31

Stage IIA-IIIB completely 
resected NSCLC
100% at least an EGFR 
exon 19 deletion or 
L858R without T790M

Gefitinib 250 mg once 
daily × 2 years

116 70.1 35.9
HR 0.92 (NR)
p = 0.63

NYR
HR 1.03 (NR)
p = 0.89

Cisplatin 80 mg/m2 
D1 + vinorelbine 25 mg/m2 
D1,8 q3w × 4 cycles

116 25.0 NYR

CI, confidence interval; D1, day 1; EGFR, epidermal growth factor receptor; HR, hazard ratio; n, number of patients; NSCLC, non-small cell lung cancer; NR, not 
reported; NS, not significant; NYR, not yet reached.
Efficacy outcomes of phase III targeted therapy trials of adjuvant EGFR inhibitors in early NSCLC. Ordered chronologically with primary endpoints in bold.
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dyspnea (1.1% versus 1.5%) (Table 2). No treat-
ment-related deaths were reported.

The phase III CTONG1104 trial randomized 222 
patients with resected stage II-IIIA NSCLC 
(AJCC 7th edition) containing an EGFR-
activating mutation (exon 19 deletion or exon 21 
L858R) in a 1:1 ratio to gefitinib for 2 years versus 
cisplatin plus vinorelbine for four cycles with 33%, 
and 64% of patients having stage II and IIIA dis-
ease, and study treatment starting 3–6 weeks fol-
lowing resection. With a median follow-up of 36.5 
months, a statistically significant improvement in 
the primary end point of DFS was observed for 
gefitinib versus chemotherapy in the intent-to-
treat population (HR = 0.60, p = 0.005) which 
was consistent across all subgroups analyzed33 and 
persisted with a longer follow-up of 80.0 months 
(median DFS 30.8 versus 19.8 months, HR = 0.56, 
95% CI = 0.40–0.79; p = 0.001) (Table 1).29 
Despite this, there was no statistically significant 
improvement in OS (median 75.5 versus 62.8 
months, HR = 0.92, 95% CI = 0.62–1.36; 
p = 0.67). In the safety population (n = 193), dis-
continuation due to toxicity occurred in 2.8% of 
those receiving gefitinib versus 5.7% of patients 
receiving cisplatin plus vinorelbine.33 The most 
common grade 3/4 AEs in the gefitinib versus 
combination arm were elevated alanine transami-
nase (ALT) and aspartate transaminase (AST, 
1.9% versus 0% each), rash, and diarrhea (0.9% 
versus 0% each) (Table 2). No treatment-related 
deaths were reported in either group.

The placebo-controlled phase III ADAURA 
study randomized 682 patients with resected 
stage IB-IIIA NSCLC (AJCC 7th edition) and 
confirmed EGFR-activating mutation (exon 19 
deletion or exon 21 L858R), 60% of whom 
received adjuvant chemotherapy to receive osi-
mertinib or placebo in a 1:1 ratio for 3 years. 
Disease stages were IB, II, and IIIA in 32%, 34%, 
and 34–35% patients, respectively. Randomization 
occurred within a maximum of 26 or 10 weeks 
after surgery with or without adjuvant chemo-
therapy, respectively. At a median follow-up of 
22.1 months in the osimertinib arm and 14.9 
months in the placebo arm, the study was 
unblinded by an independent data monitoring 
committee due to a statistically significant 
improvement in the primary endpoint of DFS 
among patients with stage II-IIIA disease for osi-
mertinib versus placebo (n = 470, median NYR 
versus 19.6 months, HR = 0.17, 99.06% 
CI = 0.11–0.26; p < 0.001).30 OS data are 

immature, although a statistically significant DFS 
improvement for the overall population was also 
seen (stage IB-IIIA, median NYR versus 27.5 
months, HR = 0.20, 99.12% CI = 0.14–0.30; 
p < 0.001; Table 1). DFS benefit was apparent in 
all subgroups analyzed. Health-related quality of 
life (HRQoL) physical and mental component 
summaries (SF-36 PCS and MCS, respectively) 
were maintained in the osimertinib arm through 
96 weeks (mean change from baseline, PCS 1.13, 
95% CI = 0.54–1.72 and MCS 1.34, 95% 
CI = 0.60–2.08), with no clinically meaningful 
changes compared with placebo.30,36 
Discontinuation due to AEs occurred in 11.0% of 
those receiving osimertinib versus 2.9% in those 
receiving placebo, with the most common osi-
mertinib-related grade 3 AEs being diarrhea 
(2.4% versus 0.3%), stomatitis (1.8% versus 0%), 
paronychia (0.9% versus 0%), upper respiratory 
tract infection, and decreased appetite (0.6% ver-
sus 0% for both) (Table 2).30 No grade 4 or 5 AEs 
were reported in the osimertinib arm, with one 
patient dying in the placebo group due to a pul-
monary embolism (0.3%).

The phase III IMPACT study randomized 232 
patients with stage II-III NSCLC and a con-
firmed EGFR-activating mutation (exon 19 dele-
tion or exon 21 L858R and not T790M) in a 1:1 
ratio to gefitinib for 2 years or platinum-based 
chemotherapy following surgical resection. At a 
median follow-up of 70.0 months, there was no 
statistically significant difference in the primary 
endpoint of DFS (median 35.9 versus 25.0 
months gefitinib versus chemotherapy respec-
tively, HR = 0.92, p = 0.63) or OS (HR = 1.03, 
p = 0.89) (Table 1).31 The most common 
grade ⩾ 3 AEs in the gefitinib versus chemother-
apy arms were ALT increase (27.0% versus 3.5%), 
AST increase (15.7% versus 0.9%), dermatitis 
acneiform (4.3% versus 0%), rash (4.3% versus 
0%), and paronychia (3.5% versus 0%) (Table 2). 
No treatment-related deaths were observed in the 
gefitinib arm versus three (2.6%) in the chemo-
therapy arm.

Discussion

What is the clinical benefit of adjuvant EGFR 
inhibition in resected EGFR-mutant NSCLC?
Standard therapy for appropriate patients with 
resected stage II-IIIA NSCLC is platinum-based 
chemotherapy.7,37 Over the last 8 years, five phase 
III clinical trials have assessed adjuvant EGFR 
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inhibition in this setting.27–31 All trials assessed an 
anti-EGFR TKI, three with a placebo-control 
arm (BR19, RADIANT, and ADAURA)27,28,30 
and two compared with chemotherapy 
(CTONG1104 and IMPACT).29,31 OS was the 
primary endpoint in BR1927 and all other trials 
used DFS as the primary endpoint.28–31 BR19 
and RADIANT failed to demonstrate a statisti-
cally significant improvement in either OS or 
DFS for gefitinib and erlotinib, respectively, ver-
sus placebo in patients with EGFR mutation-
unselected NSCLC (Table 1).27,28 For BR19, 
early halting of the study may have led to an 
underpowered statistical analysis and the number 
of EGFR-positive patients was extremely low 
(4.2%), potentially limiting conclusions.27 An 
adjusted post hoc exploratory analysis of EGFR-
positive patients in RADIANT revealed a 40% 
reduction in the risk of progression for erlotinib 
compared with placebo which was consistent with 
a planned unadjusted analysis (39% risk reduc-
tion), although the difference did not reach statis-
tical significance due to a hierarchical statistical 
design.28

Stage II–IIIA
Three subsequent phase III trials, CTONG1104, 
ADAURA, and IMPACT, assessed EGFR inhib-
itors in EGFR-mutant resected stage II-IIIA 
NSCLC.29–31 Gefitinib failed to significantly 
reduce the risk of recurrence or death compared 
with platinum chemotherapy in the IMPACT 
trial (n = 232).31 While CTONG1104 showed a 
statistically significant 40% reduction in the risk 
of recurrent disease or death favoring 2 years of 
gefitinib versus chemotherapy (n = 222, 
p = 0.0054),33 with a median follow-up of 80.0 
months the two arms of the DFS log-rank curve 
returned together at 4 years (5-year DFS was 
22.8% for vinorelbine and 22.6% for gefitinib),29 
suggesting a lack of durable effect and, not sur-
prisingly, no OS benefit was observed.

The larger ADAURA trial (n = 683) reported a 
statistically significant DFS benefit for osimerti-
nib compared with placebo in patients with 
resected stage IB-IIIA NSCLC (AJCC 7th edi-
tion) and a confirmed EGFR activating mutation 
(exon 19 deletion or exon 21 L858R).30 The 
remainder of this discussion will thus focus on the 
clinical benefit observed in the positive ADAURA 
study. At a median follow-up of 22.1 versus 14.9 
months for the osimertinib and placebo arms, the 
ADAURA trial observed a statistically significant 

83% reduction in the risk of disease recurrence or 
death favoring osimertinib (p < 0.001) in patients 
with resected stage II-IIIA disease.

It is unclear why the DFS benefit of osimertinib 
in ADAURA was so pronounced compared with 
that seen with gefitinib in CTONG1104.29,30 
Comparisons between these studies should be 
made cautiously due to variable design, with 
CTONG1104 comparing gefitinib with plati-
num-based chemotherapy and ADAURA com-
paring osimertinib with placebo, in addition to 
different patient populations and length of ther-
apy. Part of the explanation could, however, 
potentially be attributed to the greater activity 
and central nervous system (CNS) penetrance of 
osimertinib compared with gefitinib.21,30,38–40 It is 
also possible that the additive benefit of adjuvant 
chemotherapy in CTONG1104 blunted the 
observed differences between the treatment arms, 
given the overall benefit of adjuvant chemother-
apy observed in other trials. In ADAURA, prior 
adjuvant chemotherapy did not seem to influence 
the benefit of adjuvant osimertinib (HR = 0.16 
and 0.23, prior chemotherapy versus not, respec-
tively), although neither prior chemotherapy nor 
type of surgery was stratified.30 Treatment initia-
tion with osimertinib was also started later than 
gefitinib due to adjuvant chemotherapy receipt 
(up to 26 versus 6 weeks following surgery) and 
administered for longer (3 versus 2 years).29,30 
Recent data from the ICOMPARE randomized 
phase II trial as well as a subgroup analysis from 
CTONG1104 suggest that longer EGFR TKI 
exposure is associated with improved adjuvant 
outcomes among stage II-IIIA patients with 
EGFR-mutant NSCLC (DFS for icotinib 1 ver-
sus 2 years and OS for gefitinib < 18 versus ⩾18 
months),41,42 which may also in part explain dif-
ferences in effect. The optimal length of adjuvant 
treatment and the importance of agent-specific 
toxicities weighed against clinical efficacy remain 
unknown and needs to be explored further.

The magnitude of benefit observed with adjuvant 
EGFR TKIs in selected EGFR Stage II-IIIA 
NSCLC is robust and at least comparable with 
that observed in IMpower010 for adjuvant ate-
zolizumab in programmed cell death ligand 1 
(PD-L1) overexpressing (TC ⩾ 1%) stage II-IIIA 
NSCLC (AJCC 7th edition), with a 34% reduc-
tion in the risk of recurrence or death in patients 
with EGFR-unselected tumors (95% CI: 0.50–
0.88, p = 0.004) and a suggestion of a 43% reduc-
tion in patients with EGFR-mutant tumors (9% 
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of patients, 95% CI: 0.26–1.24) favoring the 
addition of atezolizumab.43

Adjuvant EGFR TKIs have yet to demonstrate an 
OS improvement although are associated with 
some HRQoL gain in EGFR-mutant NSCLC. 
CTONG1104 was not powered to detect OS dif-
ferences and patients on the placebo arm received 
more subsequent therapy than those receiving gefi-
tinib (73.6% versus 68.4%, p = 0.50),29 although a 
significant delay in time to deterioration in HRQoL 
favoring gefitinib was observed (TOI: median 164 
versus 9 weeks, p = 0.001).44 OS data for ADAURA 
are currently immature, although the early and 
wide separation of the osimertinib and placebo 
arms of the DFS log-rank curves are suggestive of 
a possible survival benefit, which may end up being 
partly obscured by unblinding upon progression 
resulting in subsequent osimertinib therapy in the 
placebo arm.30 Osimertinib was not associated 
with a decrease in HRQoL versus placebo despite 3 
years of therapy.36

Stage III
The DFS benefit observed for osimertinib in 
ADAURA was more pronounced among patients 
with stage IIIA disease (88% reduction in risk of 
recurrence or death, 95% CI: 0.7–0.20). Although 
CTONG1104 did not separate outcomes by dis-
ease stage,29 the randomized phase II EVAN trial 
reported a 68% reduced risk of death for erlotinib 
compared with chemotherapy among 102 patients 
with stage IIIA disease (95% CI: 0.15–0.67, 
p = 0.0015).45

Stage IB
Unlike CTONG1104, ADAURA included 
patients with resected AJCC 7th edition stage IB 
NSCLC, therefore including patients with 
tumors of at least 4 cm,33,46 with a 61% reduction 
in the risk of recurrence or death favoring osi-
mertinib (95% CI:0.18–0.76).30 Adjuvant erlo-
tinib did not result in a DFS advantage among 
stage IB patients in RADIANT (AJCC 6th edi-
tion, HR = 0.98, 95% CI = 0.71–1.35)28 and 
subgroup results for stage IB disease were not 
reported for gefitinib in BR19.27 The phase II 
SELECT trial, however, reported similar rates of 
recurrence (35%) for patients with stage IB and 
IIIA (AJCC 7th edition) disease receiving adju-
vant erlotinib, suggesting activity in patients with 
lower disease stage.47 Although editions of the 
staging system have changed since CTONG1104 

and ADAURA (AJCC 7th edition), available 
data support consideration of adjuvant osimerti-
nib in patients with stage IB NSCLC (AJCC 7th 
edition). To further explore the efficacy of adju-
vant EGFR TKIs in lower stage disease, a phase 
II study examining adjuvant osimertinib in 
resected stage IA/B-IIIA EGFR-mutant NSCLC 
has been initiated (NCT03433469).

What is the clinical benefit of adjuvant EGFR 
inhibitors preventing CNS metastases?
CNS metastases are common in NSCLC and 
confer poor prognosis, with EGFR mutations 
potentially increasing the frequency of CNS dis-
ease in patients receiving adjuvant TKIs.48–50 
RADIANT assessed CNS recurrence and 
observed an increased risk of CNS metastases for 
those with an EGFR mutation in the erlotinib 
arm, although the numbers were small (n = 13, 
37.1% versus n = 4, 12.9%; erlotinib versus pla-
cebo, respectively) with no difference observed in 
the EGFR-unselected overall trial population 
(n = 48, 20.9% versus n = 26, 17.1%).28 Although 
a post hoc analysis of CTONG 1104 observed an 
initial delay in CNS events with adjuvant gefitinib 
compared with chemotherapy, by the end of the 
third year CNS events were comparable in the 
two arms (27.4% versus 24.1%, p = 0.61).51 In 
contrast, ADAURA observed a reduction in both 
distant (2.9% versus 22.7%) and CNS recurrence 
(1.2% versus 9.6%) for patients receiving adju-
vant osimertinib versus placebo, with a clinically 
meaningful 98% CNS DFS at 24 months com-
pared with 85% for placebo.30,52 These findings 
support preclinical data which suggest greater 
brain penetrance for osimertinib compared with 
other TKIs38–40,53 as well as clinical data from the 
phase III FLAURA trial which observed a 52% 
reduced risk of CNS progression with osimertinib 
compared with gefitinib or erlotinib in the first-line 
treatment of advanced NSCLC (95% CI: 0.26–
0.86, p = 0.014).54,55 Although promising, these 
results might be partly explained by a lack of sys-
tematic brain imaging in ADAURA as it was only 
performed if patients became symptomatic.30

Taken together, these results suggest that adju-
vant osimertinib may reduce CNS recurrence for 
patients with resected stage IB-IIIA EGFR-
positive NSCLC (7th Edition Staging).22,23,30 
Given the overall DFS benefit observed and the 
potential for reducing CNS metastases, we rec-
ommend use of osimertinib in patients with stage 
II-IIIA EGFR-mutant NSCLC (exon 19 deletion 
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or exon 21 L858R, Union for International 
Cancer Control (UICC)/AJCC 8th Edition 
Staging).8 Mature OS data are awaited, and con-
sistent with this recommendation, osimertinib 
was approved by the United States Food and 
Drug Administration on 18 December 2020,56 by 
the European Medicines Agency on 22 April 
202157 for the adjuvant treatment of EGFR exon 
19 deletion or exon 21 L858R mutated following 
resection, and is not yet approved in Canada.58

What is the safety of adjuvant EGFR inhibition in 
resectable EGFR-positive NSCLC?
No unexpected safety signals were seen for gefi-
tinib and osimertinib in CTONG1104 and 
ADAURA, respectively, and reported toxicities 
were primarily grade 1/2.29,30 Grade 3/4 toxicities 
from osimertinib were rare (1–2%), with no treat-
ment-emergent toxicities despite the extended 
3-year treatment.30 Rates of dose reductions were 
low for both agents (9–11%), although discon-
tinuation due to AEs was higher for osimertinib 
versus gefitinib (11% versus 3%).29,30 Interstitial 
lung disease was not a substantial clinical issue in 
either trial, with no cases reported for gefitinib in 
CTONG110429 and 10 mild or moderate cases 
reported for osimertinib in ADAURA (3.0%).30

What is the place of adjuvant EGFR inhibition in 
resectable EGFR-positive NSCLC therapy?
Treatment selection should take into account 
patient and treatment history, disease characteris-
tics, personal preference, and other available clini-
cal trials, with reflex mutational testing employed 
to ensure early detection of EGFR mutations. 
When selecting adjuvant EGFR TKIs, caution 
should be exercised when considering use in 
patients with Eastern Cooperative Oncology 
Group PS 2 or the very elderly (>75 years), as 
these patients were not well represented in the 
adjuvant EGFR TKI trials.27,28,30,31,33 Based on 
available evidence, adjuvant osimertinib either 
used alone or after chemotherapy is recommended 
for patients with resected stage II-IIIA EGFR-
mutant NSCLC (UICC/AJCC 8th edition).8

Re-challenging with osimertinib is an appropriate 
option for recurrent disease if the disease-free 
interval is greater than 12 months, based on 
results from the INSIGHT and SELECT trials 
where few patients expressed the T790M muta-
tion in the advanced setting following early-stage 
TKI exposure.47,59 For patients who recur within 

6 to 12 months, a liquid or tissue biopsy should 
be considered to detect the T790M resistance 
mutation.60,61 Either osimertinib re-challenge or 
platinum-based chemotherapy should be consid-
ered based on results.

What are future directions for  
targeted-inhibition in early NSCLC?
Multiple target-directed therapies are being evalu-
ated as adjuvant therapy in patients with NSCLC 
molecular alterations. The randomized Adjuvant 
Lung Cancer Enrichment Marker Identification 
and Sequencing Trials (ALCHEMIST) trial is a 
platform designed by the National Cancer 
Institute that uses biomarker analysis to test novel 
adjuvant therapies for high-risk resected NSCLC 
within a randomized trial context.62 Patients with 
stage IB to IIIA disease harboring EGFR muta-
tions may be assigned 2 years of erlotinib versus 
observation with the primary end point of OS 
(NCT02193282, A081105) while patients with 
anaplastic lymphoma kinase (ALK) fusions may 
receive adjuvant crizotinib versus observation, 
and those with biomarker negative disease may 
be randomized to the nivolumab versus observa-
tion regardless of PD-L1 status (Table 3). 
Although this study will inform the use of adju-
vant targeted therapy in high-risk NSCLC, 
results will be limited by the use of earlier genera-
tion EGFR and ALK TKIs. Other ongoing trials 
include one evaluating the third-generation 
T790M resistance mutation-specific TKI 
almonertinib compared with placebo for stage 
II-IIIA disease (HS-10296-302, NCT04687241) 
or almonertinib added to chemotherapy com-
pared with almonertinib monotherapy and chem-
otherapy alone (APEX, NCT04762459), with 
preliminary findings from both trials expected in 
2026. First- and second-generation adjuvant 
TKIs are also being evaluated in patients with 
stage II-III disease. Gefitinib added to chemother-
apy is being compared with chemotherapy alone 
(4-2016-0763, NCT03381066) and the highly 
selective first-generation EGFR TKI icotinib is 
being assessed either following adjuvant chemo-
therapy (ICTAN, NCT01996098) or compared 
with chemotherapy as initial adjuvant therapy 
(EVIDENCE, NCT02448797). Results from these 
studies will provide additional insight into the ben-
efit of EGFR-directed approaches for earlier stage 
EGFR-positive NSCLC and will help determine 
whether the sequential or concurrent administra-
tion of EGFR targeted therapies with chemother-
apy is the optimal approach in this setting.
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Neoadjuvant
Neoadjuvant EGFR inhibition is also showing 
promise as demonstrated by outcomes of the ran-
domized phase II CTONG 1103 trial 
(EMERGING, NCT01407822), which reported 
a near doubling in median progression-free sur-
vival for neoadjuvant erlotinib versus chemother-
apy (21.5 versus 11.4 months, HR: 0.36, 95% CI: 
0.21–0.61, p < 0.001) among patients with stage 
IIIA N2 disease.63 Osimertinib is also being 
assessed as neoadjuvant therapy with or without 
chemotherapy for patients with stage II-IIIB dis-
ease in the placebo-controlled NeoADAURA 
trial (NCT04351555). The observational 
LCMC4 study will also examine the proportion 
of patients with stage IA2-III lung cancers who 
possess a variety of actionable oncogenic driver 
mutations (NCT04712877).

Summary
Up to 3 years of the third-generation EGFR TKI 
osimertinib has demonstrated an unprecedented, 
statistically significant DFS benefit compared 
with placebo in patients with stage II-IIIA EGFR-
mutant NSCLC (exon 19 deletion or exon 21 
L858R, UICC/AJCC 8th edition). A clinically 
meaningful reduction in CNS recurrence was also 
reported and HRQoL was maintained despite the 
prolonged treatment duration of 3 years. Although 
OS data are immature, adjuvant osimertinib used 
alone or following platinum-based chemotherapy 
is recommended in these patients. This is a rap-
idly evolving field and ongoing trials will define 
the expanding role of EGFR inhibition for early-
stage NSCLC.
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