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Introduction 

Approximately 30–50% of patients with non-small cell 
lung cancer (NSCLC) present with resectable disease (1-3).  
For these patients, surgery with curative intent is the 
recommended treatment (4), undertaken after neoadjuvant 

chemotherapy in select stage IIIA NSCLC (5), or followed 
by adjuvant cisplatin-based chemotherapy for patients 
with completely resected (R0) stage IB–IIIA NSCLC 
(4,6,7). However, adjuvant chemotherapy provides a 5% 
absolute increase in survival at five years (8), but with 
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significant adverse effects (9). Adjuvant radiotherapy is not 
recommended for patients with completely resected (R0) 
stage I and II NSCLC, and is not routinely recommended 
for stage IIIA disease (4). Despite the use of adjuvant 
chemotherapy and/or radiotherapy, relapse rates remain 
high; approximately 25–75% of patients with stages I–III 
resected NSCLC experience recurrent disease within five 
years with an increasing risk of recurrence with disease stage 
(stage I: 26–45%; stage II: 42–62%; stage III: 70–77%) 
(8,10,11). Patterns of disease recurrence after surgery can 
be distant (44%), locoregional (26%), or both (17%) (10), 
and can impact patient outcomes, with local recurrence 
associated with longer post-recurrence survival than distant 
metastases (12). The most frequently reported sites of distant 
recurrence in patients with resected NSCLC include the 
lung (11%), brain (8%), pleura (8%), and bone (6%) (11). 
In particular, distant recurrence in the central nervous 
system (CNS) is associated with a poor prognosis and a 
significant impact on health-related quality of life (13-15).  
More effective treatments are needed to extend disease-
free survival (DFS), overall survival, and reduce the risk of 
distant recurrence in patients with early-stage resectable 
lung cancer, and individuals with tumours harbouring 
epidermal growth factor receptor (EGFR) mutation are no 
exception. After surgery, these patients generally have no 
clinically meaningful differences in quality of life compared 
with the general population (16), highlighting the need for 
adjuvant treatments which are highly tolerable and maintain 
quality of life (17). 

EGFR exon 19 deletions (ex19del) and L858R point 
mutations are common oncogenic driver mutations in 
NSCLC (18) and reported in approximately 40–50% of 
Asian patients with adenocarcinoma of the lung and around 
15–25% of North American and European patients (19-21).  
EGFR-tyrosine kinase inhibitors (TKIs) are now the 
standard of care for patients with advanced EGFR-
mutated lung cancer (22,23), and have provided significant 
improvements to patients in the metastatic setting (24-28). 
Due to their outstanding performance in the metastatic 
setting, EGFR-TKIs are now being tested to improve 
outcomes for patients with resectable EGFR-mutated 
NSCLC.

As shown in Table 1, previous studies have investigated 
early-generation EGFR-TKIs such as gefitinib, erlotinib, 
and icotinib in the resectable setting (29-38). The phase 
II EVAN study demonstrated an improvement in DFS 
with adjuvant erlotinib in patients with resected stage IIIA 
EGFR-mutated NSCLC compared with chemotherapy 

[DFS hazard ratio (HR), 0.268; 95% confidence interval 
(CI): 0.136–0.531; P<0.0001] (29), along with clinically 
meaningful overall survival improvements (overall survival 
HR, 0.318; 95% CI: 0.151–0.670) (30). However, these 
improvements with adjuvant erlotinib have not been 
duplicated in a phase III study. In the phase III RADIANT 
study (NCT00373425), an 18-month improvement in DFS 
was observed in a subset of patients with EGFR-mutated 
NSCLC who were treated with adjuvant erlotinib compared 
with placebo, but this difference was not statistically 
significant (31). In the ADJUVANT/CTONG study 
(NCT01405079), adjuvant gefitinib led to significantly 
longer DFS compared with vinorelbine plus cisplatin 
for patients with stage II–IIIA (N1–N2) EGFR-mutated 
NSCLC (33), but no overall survival benefit was seen (32). 
The phase III IMPACT study (UMIN000006252) found 
no significant improvement in DFS or overall survival 
with adjuvant gefitinib in this setting (34). Both trials 
showed a trend towards gefitinib being initially superior 
to chemotherapy before the crossing of DFS Kaplan-
Meier curves to favour chemotherapy after approximately 
four years (32,34). Despite their targeted mechanisms of 
action, early-generation EGFR-TKIs are pharmacologically 
distinct to later generation TKIs; they generally lack 
ability to cross the blood-brain barrier and penetrate 
the CNS, demonstrate a lower magnitude of benefit in 
EGFR-mutated advanced NSCLC, and present specific 
mechanisms of resistance (39-45). Recently, the phase 
III EVIDENCE study investigating the first-generation 
EGFR-TKI icotinib as adjuvant therapy in patients with 
stage II–IIIA completely resected EGFR-mutated NSCLC 
demonstrated a DFS benefit compared with chemotherapy 
(DFS HR, 0.36; 95% CI: 0.24–0.55; P<0.0001) (35), with a 
shorter median follow-up time of 24.9 months, compared 
with the ADJUVANT/CTONG (median follow-up:  
80 months) and IMPACT studies (median follow-up:  
70 months) (32,34). None of these data led to changes in 
global clinical practice.

Osimertinib is a third-generation EGFR‑TKI that inhibits 
both EGFR-TKI sensitising (ex19del and L858R) and 
EGFR T790M resistance mutations (26,36,46-50). Recently, 
osimertinib became the first targeted treatment approved and 
recommended for use as an adjuvant treatment for patients 
with stage IB–IIIA EGFR-mutated (ex19del or L858R) 
resected NSCLC following demonstration of an important 
DFS benefit with osimertinib compared with placebo in 
the phase III ADAURA study (NCT02511106; stage II–
IIIA DFS HR, 0.23; 95% CI: 0.18–0.30; stage IB–IIIA DFS  
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HR, 0.27; 95% CI: 0.21–0.34) (36,37,51-53). 
Several phase III studies evaluating EGFR-TKIs in the 

adjuvant setting are currently ongoing and investigating 
treatments such as aumolertinib, erlotinib, furmonertinib, 
gefitinib, icotinib and osimertinib (Table 2). Other trials in 
the neoadjuvant setting include the phase II Neoafa study 
(NCT04470076) investigating neoadjuvant afatinib in 
combination with chemotherapy in patients with resectable 
EGFR-mutated NSCLC (54) and the phase II PROGRESS 
study (NCT02804776) investigating neoadjuvant gefitinib 
in patients with resectable EGFR-mutated NSCLC (55). 
Furthermore, neoadjuvant osimertinib is currently being 

investigated with and without chemotherapy in patients 
with resectable EGFR-mutated NSCLC in the phase III 
NeoADAURA study (NCT04351555) (56).

Immune checkpoint inhibitors have also entered the 
peri-operative space. The anti-programmed cell death-
ligand 1 (PD-L1) antibody atezolizumab was approved 
for use as an adjuvant treatment for patients with stage 
II–IIIA NSCLC whose tumours have PD-L1 expression 
on ≥1% of tumour cells (57) based on results from the 
phase III IMpower010 study (NCT02486718) (DFS HR, 
0.66; 95% CI: 0.50–0.88; P=0.0039) (58). Results with the 
anti-programmed cell death protein-1 (PD-1) antibody 

Table 1 Results from phase II and III clinical studies investigating EGFR-TKIs in patients with stage I–III resectable EGFR-mutated NSCLC

Adjuvant 
treatment

Trial identification
Patient population 
(estimated N)

Study design
Primary 
end point

Key results

Erlotinib EVAN 
NCT01683175

Stage IIIA  
completely resected 
EGFR-mutated 
(N=102)

Phase II, 
randomised,  
open-label; 
erlotinib (n=51) vs. 
CT (n=51)

DFS Erlotinib vs. CT: median DFS: 42.4 vs. 21.0 months (HR, 
0.268; 95% CI: 0.136–0.531; P<0.0001); 2-year DFS: 
81.4% vs. 44.6% (RR, 1.823; 95% CI: 1.194–2.784; 
P=0.0054); 5-year DFS: 48.2% vs. 46.2%. Median 
OS: 84.2 vs. 61.1 months (HR, 0.318; 95% CI: 
0.151–0.670); 5-year OS: 84.8% vs. 51.1% (29,30)

Erlotinib RADIANT 
NCT00373425

Stages IB–IIIA 
completely resected 
EGFR-mutated 
subgroup (N=161)

Phase III, 
randomised, 
double-blind; 
erlotinib vs. 
placebo 

DFS Erlotinib vs. placebo: median DFS (EGFR-mutated 
subgroup): 46.4 vs. 28.5 months (HR, 0.61; 95% CI: 
0.38–0.98; P=0.39); 2-year DFS: 75% vs. 54% (31)

Gefitinib ADJUVANT/
CTONG1104 
NCT01405079

Stages II–IIIA 
completely resected 
EGFR-mutated 
(N=222)

Phase III, 
randomised,  
open-label; 
gefitinib (n=111) vs. 
CT (n=111)

DFS Gefitinib vs. CT: median DFS: 30.8 vs. 19.8 months 
(HR, 0.56; 95% CI: 0.40–0.79; P=0.001); 3-year DFS: 
39.6% vs. 32.5% (P=0.316); 5-year DFS: 22.6% vs. 
23.3% (P=0.928). Median OS: 75.5 vs. 62.8 months 
(HR, 0.92; 95% CI: 0.62–1.36; P=0.674); 5-year OS: 
53.2% vs. 51.2% (P=0.784) (32,33)

Gefitinib IMPACT 
UMIN000006252

Stages II–IIIA 
completely resected 
EGFR-mutated 
(N=234)

Phase III, 
randomised,  
open-label; 
gefitinib (n=116) vs. 
CT (n=116)

DFS Gefitinib vs. CT: median DFS: 35.9 vs. 25.1 months 
(HR, 0.92; 95% CI: 0.67–1.28; P=0.63); 5-year DFS: 
31.8% vs. 34.1% (P=0.63). Median OS: NR vs. NR 
(HR, 1.03; 95% CI: 0.65–1.65; P=0.89); 5-year OS: 
78.0% vs. 74.6% (P=0.89) (34)

Icotinib EVIDENCE 
NCT02448797

Stages II–IIIA 
resected  
EGFR-mutated 
(N=320)

Phase III, 
randomised,  
open-label; icotinib 
(n=161) vs. CT 
(n=161)

DFS Icotinib vs. CT: median DFS: 47.0 vs. 22.1 months 
(HR, 0.36; 95% CI: 0.24–0.55; P<0.0001); 3-year DFS: 
63.9% vs. 32.5%. Median OS: NR vs. NR (HR, 0.91; 
95% CI: 0.42–1.94) (35)

Osimertinib ADAURA 
NCT02511106

Stages IB–IIIA 
completely resected 
EGFR-mutated 
(N=682)

Phase III, 
randomised, 
double-blind; 
osimertinib (n=339) 
vs. placebo (n=343)

DFS Osimertinib vs. placebo: median DFS: 65.8 vs.  
28.1 months (HR, 0.27; 95% CI: 0.21–0.34); 3-year 
DFS: 85% vs. 44% (36,37)

EGFR, epidermal growth factor receptor; TKI, tyrosine kinase inhibitor; NSCLC, non-small cell lung cancer; CT, chemotherapy; DFS, 
disease-free survival; CI, confidence interval; HR, hazard ratio; RR, relative risk; OS, overall survival; NR, not reached.
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Table 2 Ongoing phase III studies of EGFR-TKIs in stages I–III resectable EGFR-mutated NSCLC 

Adjuvant 
treatment

Trial identification Patient population (estimated N) Study design
Primary 
end point

Estimated primary 
completion

Aumolertinib NCT04687241 Stages II–IIIB resected  
EGFR-mutated (N=192)

Randomised, double-blind, 
placebo-controlled

DFS Jan 2026

Aumolertinib APEX 
NCT04762459

Stages II–IIIA resected  
EGFR-mutated (N=606)

Randomised, open-label; 
aumolertinib ± CT vs. CT 

DFS May 2026

Erlotinib ALCHEMIST 
NCT02193282

Stages IB–IIIA completely  
resected EGFR-mutated (N=450)

Randomised, open-label OS Oct 2026

Furmonertinib FORWARD 
NCT04853342

Stages II–IIIA completely  
resected EGFR-mutated (N=318)

Randomised, double-blind, 
placebo-controlled

DFS Dec 2023

Gefitinib NCT03381066 Stages IIA–IIIB completely 
resected EGFR-mutated (N=225)

Randomised, open-label; 
gefitinib + CT vs. CT

DFS Dec 2022

Icotinib EVIDENCE 
NCT02448797

Stages II–IIIA resected  
EGFR-mutated (N=320)

Randomised, open-label  
vs. CT

DFS June 2022. Estimated study 
completion Dec 2022

Icotinib ICTAN 
NCT01996098

Stages II–IIIA resected  
EGFR-mutated (N=318)

Randomised, open-label, CT 
followed by icotinib vs. CT

DFS Jan 2020. Estimated study 
completion Jan 2023

Icotinib ICWIP 
NCT02125240

Stages II–IIIA resected  
EGFR-mutated (N=124)

Randomised, double-blind, 
placebo-controlled

DFS Dec 2018

Osimertinib ADAURA 
NCT02511106

Stages IB–IIIA completely  
resected EGFR-mutated (N=682)

Randomised, double-blind, 
placebo-controlled

DFS Jan 2020. Estimated study 
completion Jan 2023

Osimertinib ADAURA2 
NCT05120349

Stages IA2–IA3 completely 
resected EGFR-mutated (N=380)

Randomised, double-blind, 
placebo-controlled

DFS Aug 2027

EGFR, epidermal growth factor receptor; TKI, tyrosine kinase inhibitor; NSCLC, non-small cell lung cancer; CT, chemotherapy; DFS, 
disease-free survival; OS, overall survival.

pembrolizumab have been reported in patients with stage 
IB (tumours ≥4 cm), II, or IIIA NSCLC following complete 
tumour resection and adjuvant chemotherapy (when 
indicated) in the phase III PEARLS/KEYNOTE-091 study 
(NCT02504372) (all-comer population DFS HR, 0.76; 95% 
CI: 0.63–0.91; P=0.0014) (59). Checkpoint inhibitors with 
and without chemotherapy are also being investigated in the 
neoadjuvant setting. The anti-PD-1 agent nivolumab was 
recently approved by the US Food and Drug Administration 
(FDA) as a neoadjuvant treatment in combination with 
platinum-doublet chemotherapy for patients with resectable 
(tumours ≥4 cm or node positive) NSCLC (60) (HR for 
disease progression, recurrence or death, 0.63; 97.38% CI: 
0.43–0.91; P=0.005; pathological complete response odds 
ratio, 13.94; 99% CI: 3.49–55.75; P<0.001) (61). However, 
few patients with EGFR-mutated cancer were enrolled 
in these neoadjuvant studies and some trials specifically 
excluded them, based on the poorer performance of these 
agents in patients with metastatic EGFR-mutated lung 
cancer.

This review discusses the current progress of adjuvant 
treatments for stages I–III resectable EGFR-mutated lung 
cancer, and evaluates future prospects based on expert 
review of the published literature and ongoing studies. We 
will explore the value of prolonging DFS, the potential for 
overall survival gains, and the possibility of progress towards 
cure in this disease setting. In this context, we evaluate how 
the point of cure could be defined as treatment strategies 
and disease monitoring methods evolving in this setting.

Adjuvant treatments in stage I–III EGFR-mutated 
NSCLC and the goal of adjuvant treatment

Across all clinical studies in cancer, overall survival, defined 
as the length of time from randomisation/treatment until 
death from any cause, is considered by many the gold 
standard measure of treatment efficacy (62-64). Overall 
survival as a primary efficacy endpoint generally requires 
studies with large patient numbers and extended periods 
of follow-up, and is confounded by treatment crossover, 
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subsequent treatments, and non-cancer related death (65). 
Other endpoints, including DFS and progression-free 
survival (PFS), provide an additional measure of benefit and 
can more rapidly assess treatment efficacy (65). The impact 
of time free from progressive cancer, and the symptoms 
that accompany cancer growth and spread, is substantial, 
and considered the most important measure for many in 
the field of oncology. Additionally, only by maintaining a 
disease-free state can patients reach the point of cure.

DFS, generally defined as the length of time from 
randomisation/treatment until disease recurrence, 
occurrence of secondary cancer, or death from any cause, 
provides a direct measure of the treatment-effect and is not 
influenced by subsequent treatments (66). In a retrospective 
analysis of 104 patients with stage IB–IIIA resected EGFR-
mutated NSCLC, HRs for five-year overall survival were 
found to be similar or slightly reduced compared with 
those for two-year DFS, supporting DFS as an appropriate 
surrogate end point for overall survival in the resectable 
setting (67). Most phase III studies investigating adjuvant 
treatments in resectable EGFR-mutated NSCLC use 
DFS as the primary efficacy end point (Tables 1,2), which 
illustrates the need to identify adjuvant treatments without 
waiting for overall survival data. As shown in Table 2, 
phase  III clinical studies investigating targeted adjuvant 
treatments for stages I–III resectable EGFR-mutated 
NSCLC that are currently underway include the ongoing 
ADAURA study investigating osimertinib (36,37), the 
ICWIP, ICTAN, and EVIDENCE studies investigating 
adjuvant icotinib in stage II–IIIA completely resected 
EGFR-mutated NSCLC (35,68,69), and two studies 
investigating aumolertinib in Chinese patients with stage  
II–IIIA and stage II–IIIB completely resected EGFR-
mutated NSCLC (70,71).

In addition to the DFS benefit demonstrated in 
ADAURA, adjuvant osimertinib also reduced the risk of 
CNS recurrence in patients with stage II–IIIA disease (CNS 
DFS HR, 0.24; 95% CI: 0.14–0.42) (36,37,72). Furthermore, 
a DFS benefit with osimertinib versus placebo has been 
observed consistently across disease stages IB–IIIA in 
ADAURA [DFS HR, 0.41 (95% CI: 0.23–0.69) for stage 
IB, 0.34 (95% CI: 0.23–0.52) for stage II and 0.20 (95% 
CI: 0.13–0.29) for stage IIIA] (37). These improvements 
across disease stages were observed in patients that did and 
did not receive previous adjuvant chemotherapy (73). This 
substantial DFS benefit across stages, including stage IB (37), 
supported by data demonstrating maintained health-related 
quality of life (74), has prompted conversation among 

patients and physicians on the use of osimertinib more 
broadly in pathological stage I EGFR-mutated lung cancer. 
While the ADAURA data reasonably support the use of 
osimertinib in patients with stage IB NSCLC, these data 
may also encourage investigation of osimertinib in other 
stage I NSCLC tumours, where tumours have pathological 
characteristics that are associated with a higher risk of 
relapse, including poorly differentiated tumours, vascular 
invasion, and unknown lymph node status (75). Beyond 
the ADAURA data in stage IB tumours, there is minimal 
clinical trial data to guide care specifically for these patients 
and further research is warranted.

Overall, the magnitude of DFS benefit and evidence 
of CNS efficacy with adjuvant osimertinib has changed 
clinical practice in the resectable setting (52,53) and many 
healthcare professionals recognise the value of prolonging 
DFS. Whether overall survival benefit will be observed in 
ADAURA remains an important question. Early-generation 
EGFR-TKIs have so far failed to provide significant overall 
survival efficacy benefit for patients with resectable EGFR-
mutated NSCLC in phase III trials (32-34). Nevertheless, 
the magnitude of DFS benefit observed in the ADAURA 
might lead to a different overall survival outcome. As 
previously noted, following an initial DFS benefit (29) the 
EVAN study recently demonstrated clinically meaningful 
overall survival improvements in resected stage IIIA EGFR-
mutated NSCLC with adjuvant erlotinib, despite only being 
a phase II study (30).

In the adjuvant setting, there is some scepticism about 
the use of DFS as an alternative end point for overall 
survival. If the goal of adjuvant treatment is to increase 
survival while maintaining quality of life, and a clinical 
trial does not demonstrate evidence of improved overall 
survival, a patient may benefit from receiving the treatment 
at the time of disease recurrence when the motivation for 
treatment and possible acceptance of certain side effects is 
stronger (76,77). On the other hand, maintaining patients 
in a ‘disease-free’ state by prolonging DFS ultimately 
provides more time living cancer- and cancer symptom-
free which can be considered a clinically meaningful goal 
for patients (66,78,79). Only patients who remain ‘on 
the DFS Kaplan-Meier curve’ have the opportunity to 
be cured. From a physician and patient perspective, it is 
challenging to question the clinical benefit of preventing 
or delaying recurrence, irrespective of its ultimate impact 
on survival. Being alive on therapy is not equivalent to 
life free of disease; the impact of symptomatic recurrent 
disease is significant both in terms of patient morbidity and 
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transferable costs to society. From another perspective, in 
settings where post-recurrence therapy significantly affects 
long-term survival, DFS remains an unambiguous measure 
of a new treatment’s impact on the disease process.

While health-related quality of life is seen as an 
important outcome across all clinical studies in cancer (80), 
patient-centred outcomes such as pain relief and control of 
symptoms (e.g., dyspnoea, cough) still do not receive the 
emphasis they merit in many clinical studies (62). Quality of 
life considerations are especially important in patients with 
resectable lung cancer as there is often a need for long-term 
treatment. With this being the case, a careful assessment 
of the tolerability profile of adjuvant treatment is required. 
Regardless, there are arguably no adverse effects considered 
more serious than the recurrence of lung cancer, which 
can lead to cancer-related symptoms such as shortness 
of breath, cough, pain, and ultimately the risk of death. 
However, EGFR-TKIs such as osimertinib are generally 
well tolerated, with safety data up to three years from 
ADAURA indicating that adjuvant osimertinib treatment 
is well tolerated, with no new safety concerns reported 
over this treatment duration (81). Furthermore, it is known 
that side effects such as diarrhoea, which was the most 
common adverse event leading to treatment interruption in 
ADAURA (81), can be alleviated with prudent management 
techniques and dose adjustments, in order to limit the 
impact on the daily lives of patients. Health-related quality 
of life data from ADAURA demonstrate that quality of life 
was maintained during adjuvant osimertinib treatment, 
compared with placebo (74). As mentioned above, the 
impact of disease itself on quality of life is also important as 
there is a high risk of CNS metastases when recurrence does 
occur (82), which can have a detrimental impact on patient 
prognosis and quality of life (13). The ability of adjuvant 
osimertinib to reduce the risk of CNS metastases (37) 
provides additional data supporting the use of osimertinib 
as an adjuvant treatment.

As patients who have had their cancer removed by 
surgery can be considered disease-free, the main focus 
for adjuvant treatment could be to maintain this disease-
free state and allow patients to have a normal/active life 
(i.e., a quality of life similar or near to before their cancer 
diagnosis). As patients with completely resected lung cancer 
have been generally found to have no clinically meaningful 
differences in quality of life compared with the general 
population (16), prolonging DFS and CNS DFS supports 
this objective. Prolonging DFS while maintaining a ‘normal 
life’ with an adjuvant treatment associated with manageable 

side effects is a key consideration for patients, and an 
important goal of adjuvant treatment.

EGFR-TKIs to extend overall survival benefit

Following the discovery of EGFR mutations in 2004 (83), 
first-generation EGFR-TKIs such as gefitinib and erlotinib 
demonstrated significant PFS benefit in patients with 
EGFR-mutated advanced NSCLC but this did not translate 
into overall survival benefit (24,25,27,28,84). Significant 
treatment crossover can occur post disease progression, 
complicating overall survival estimations. Also a lack of 
statistically significant CNS efficacy associated with first 
and second-generation EGFR-TKIs (39,40,44,45) may 
partly explain why PFS benefit did not translate to overall 
survival benefit in these studies. Furthermore, tumour 
heterogeneity, an important factor that can lead to EGFR-
TKI resistance (85), has been found to increase with tumour 
stage (86). Earlier stage EGFR-mutated NSCLC tumours 
may be more exclusively driven by EGFR mutations, and 
more sensitive to treatment compared with advanced stage 
tumours, which are likely to have a greater number of 
mutations, as well as interactions with stromal and immune 
cells (87). Consequently, there is the possibility that TKIs 
may be more effective in earlier lines of treatment and in 
the resectable setting compared with the advanced setting.

The third-generation EGFR-TKI osimertinib is 
structurally distinct from earlier-generation EGFR-TKIs, 
with a pharmacologically differentiated profile that potently 
and selectively inhibits EGFR-TKI sensitising and EGFR 
T790M resistance mutations, while sparing wild-type 
EGFR (46). It was the first EGFR-TKI to demonstrate 
both PFS and overall survival benefit in patients with 
previously untreated advanced EGFR-mutated NSCLC in 
the phase III FLAURA study versus gefitinib/erlotinib (PFS 
HR, 0.46; 95% CI: 0.37–0.57; P<0.001; overall survival HR, 
0.8; 95.05% CI: 0.64–1.00; P=0.046) (26,50). This overall 
survival benefit was observed despite patient crossover from 
the comparator EGFR-TKI arm to open-label osimertinib 
following progression (26,88) and importantly, CNS efficacy 
was also demonstrated with osimertinib versus gefitinib/
erlotinib (CNS PFS HR, 0.48; 95% CI: 0.26–0.86) (48). 

Other third-generation EGFR-TKIs with demonstrated 
PFS and CNS efficacy in advanced EGFR-mutated 
NSCLC include aumolertinib and furmonertinib. In the 
ongoing phase III AENAS study, a significant PFS benefit 
with aumolertinib compared with gefitinib was observed 
(PFS HR, 0.46; 95% CI: 0.36–0.60) (89). Furthermore, 
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aumolertinib demonstrated significantly prolonged median 
CNS PFS compared with gefitinib (CNS PFS HR, 0.30; 
95% CI: 0.137–0.657) (90). In the phase III FURLONG 
study, furmonertinib treatment has also demonstrated 
significantly longer CNS PFS compared with gefitinib (CNS 
PFS HR, 0.40; 95% CI: 0.23–0.71) (91). However, overall 
survival benefit is yet to be demonstrated in these studies.

Progress towards cure in NSCLC

Currently, there is no evidence-based definition of ‘cure’ 
in the field of lung cancer, although some experts consider 
‘remission at five years’ (i.e., five years with no disease 
progression) one definition in early-stage disease (92,93). 
A definition of ‘cure’ is certainly challenging to establish, 
and difficult to measure if defined as the lifelong absence 
of recurrence. Other definitions of ‘cure’ include ‘statistical 
cure’, where the patient’s risk of dying or relapsing 
becomes equal to the mortality of the general age-matched 
population (estimated at around ten years after diagnosis), 
‘personal cure’, when a patient dies from a cause other than 
their cancer, and ‘psychological cure’, when a patient feels 
that their chance of the disease returning is sufficiently low 
enough that they decide to consider themselves ‘cured’ (93).  
These definitions of ‘cure’ are distinctly different to overall 
survival (64) which may include patients who are still 
experiencing cancer symptoms (which is more frequently 
observed, even at five years and with immunotherapy as 
a treatment option), as well as patients who are strictly 
disease-free. In general, what most of these definitions of 
‘cure’ have in common is the idea of a complete absence of 
cancer which is more closely linked to a DFS end point (79). 
Another common theme associated with defining ‘cure’ is 
the resolution of symptoms and maintained quality of life. 
There is a significant amount of literature which aims to 
define ‘cure’ by going beyond traditional clinical parameters 
and focusing more on psychological or everyday quality of 
life goals (92-94). As techniques to quantify disease status 
become more precise (95), advancements in molecular 
testing methods may also help us to better define the 
point of ‘cure’ in NSCLC by more accurately determining 
risk of recurrence from a biological perspective, as well 
as a statistical perspective. Overall, it is apparent that 
the goal of ‘cure’, with its many possible definitions, can 
encompass several statistical, biological, psychological, 
and philosophical factors, and extend beyond the clinical 
parameters of disease-free and overall survival.

The perception that treatment with EGFR-TKIs can 

only delay disease progression, but not necessarily achieve 
survival benefit, has been built on experiences from the 
advanced (incurable) NSCLC setting, where largely only 
PFS benefit has been achieved (24-28), with the exception 
of osimertinib. However, improvements in overall survival 
have been observed in other cancer settings including 
breast cancer (96,97), melanoma (98), and gastrointestinal 
stromal tumours (GISTs) (99,100). For example, mitogen-
activated protein kinase (MAPK) pathway inhibition via 
TKI combinations such as dabrafenib plus trametinib, and 
vemurafenib plus cobimetinib, have led to significantly 
improved PFS and overall survival in patients with BRAF-
mutant melanoma (101-103). Ultimately, achieving cure 
in lung cancer will require the most appropriate targeted 
treatments to be used at the most appropriate time, for 
an optimal duration of time, in the right patients. These 
treatments are likely to be used as part of existing curative 
regimens, and multiple treatments may be required 
depending on the unique molecular profile of the patient 
and how this may change over time. As more adjuvant 
treatments become available, it will also be important to 
evaluate the magnitude of survival benefit required to 
balance the side effects experienced. 

Both osimertinib and atezolizumab are now approved 
in many countries as targeted adjuvant treatments for 
resectable NSCLC (53,57), and more regulatory approvals 
for targeted agents and checkpoint inhibitors in this setting 
are expected soon. The growing availability of biomarker 
directed treatments for adjuvant NSCLC highlights the 
importance of early molecular testing, including for EGFR 
mutation and PD-L1 expression, in order to personalise 
treatment for patients and improve patient outcomes. To 
ensure patients receive the most appropriate treatment, 
routine, comprehensive histological, immunohistochemical, 
and molecular analyses (with multiplex next generation 
sequencing) will be required, which will require molecular 
testing at diagnosis, ahead of neoadjuvant treatment and 
surgical resection. In addition to timely diagnosis and 
improved targeted treatments for resectable disease, early 
detection and optimal treatment for patients who experience 
recurrence will also be important to improve long-term 
patient outcomes in the adjuvant setting. 

Conclusions and future perspectives

Treatments for NSCLC can be personalised to target 
specific oncogenic drivers. Routine early molecular testing 
for all patients is critical to inform treatment decisions and 
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enable optimal care. In recent years, we have seen progress 
in the development and availability of adjuvant treatments 
for resectable EGFR-mutated NSCLC. While overall 
survival data from ADAURA are maturing, the magnitude 
of DFS benefit with osimertinib combined with CNS 
efficacy and fewer distant recurrences (36,37), provides 
ample evidence to support its use.

‘Cure’ has many definitions. Improved diagnostic 
techniques for NSCLC, as well as screening programmes 
to identify patients with NSCLC as early as possible, 
combined with targeted treatments, may enhance the 
potential for improvement of long-term disease control and 
cure in resectable NSCLC. 

In conclusion, the goal of treatment for stages I–III 
resectable EGFR-mutated lung cancer is cure. Adjuvant 
systemic therapies are an important component of 
treatment which may include surgery, radiotherapy, 
chemotherapy, or immunotherapy. While cure is the goal, 
many physicians and patients believe there is significant 
merit in prolonging cancer-free survival while preserving 
a normal life for patients, which is not degraded by the 
symptoms of advanced cancer or side effects of therapy. 
The improvements in DFS seen with adjuvant osimertinib 
are significant. Adopting improved diagnostic techniques 
at diagnosis, regardless of disease stage, and establishing 
a personalised approach to treatment will extend life and 
increase the possibility of ‘cure’ for patients with EGFR-
mutated lung cancer.

Acknowledgments

The authors would like to acknowledge Rachel Gater, 
PhD of Ashfield MedComms, an Inizio Company, for 
medical writing support that was funded by AstraZeneca 
in accordance with Good Publications Practice (GPP) 
guidelines (http://www.ismpp.org/gpp-2022).
Funding: AstraZeneca provided funding for medical 
writing support of this review, in accordance with Good 
Publications Practice (GPP) guidelines. 

Footnote

Peer Review File: Available at https://tlcr.amegroups.com/
article/view/10.21037/tlcr-22-723/prf

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://tlcr.amegroups.
com/article/view/10.21037/tlcr-22-723/coif). TM serves as an 

unpaid editorial board member of Translational Lung Cancer 
Research from October 2021 to September 2023. MGK 
reports medical writing support funded by AstraZeneca; 
honoraria from AstraZeneca, Sociedade Beneficente de 
Senhoras Hospital, British Columbia Cancer, Continuing 
Education Alliance, Daiichi-Sankyo, Dana Farber Cancer 
Institute, i3 Health, IDEOlogy Health, Intellisphere 
Limited, JJR Solutions LLC, MJH Holdings Limited, Nexus 
Health Media, PAR pharmaceutical, Provincial Health 
Services Authority, Pfizer, Shanghai Supertech CO., LTD., 
Sociedade Beneficente de Senhoras Hospital, University 
of Toronto, WebMD and Yale University; consulting fees 
from AstraZeneca, Janssen, Novartis, Pfizer, Sanofi; and 
grants/funds from The National Cancer Institute (USA). 
TM reports medical writing support funded by AstraZeneca; 
membership of the board of directors for the International 
Association for the Study of Lung Cancer; honoraria from 
AstraZeneca, Boehringer Ingelheim, Roche, Pfizer, Merck 
Sharp and Dohme, ONO, Bristol-Myers Squibb, Taiho, 
Chugai, Eli Lilly, Novartis, Amgen, Takeda and Merck 
Biopharma; consulting fees from AstraZeneca, Novartis and 
Janssen; and grants/funds from Boehringer Ingelheim, Merck 
Sharp and Dohme, ONO, Chugai and Bridge Biopharma. 
SP reports medical writing support funded by AstraZeneca; 
personal fees from AbbVie, Amgen, AstraZeneca, Bayer, 
Biocartis, Boehringer Ingelheim, Bristol-Myers Squibb, 
Clovis, Daiichi Sankyo, Debiopharm, Eli Lilly, F. Hoffmann-
La Roche, Foundation Medicine, Illumina, Janssen, Merck 
Sharp and Dohme, Merck Serono, Merrimack, Novartis, 
Pharma Mar, Pfizer, Regeneron, Sanofi, Seattle Genetics, 
Takeda and Bioinvent; non-financial support from Amgen, 
AstraZeneca, Boehringer Ingelheim, Bristol-Meyers Squibb, 
Clovis, F. Hoffmann-La Roche, Illumina, Merck Sharp and 
Dohme, Merck Serono, Novartis, Pfizer and Sanofi. The 
authors have no other conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 

https://tlcr.amegroups.com/article/view/10.21037/tlcr-22-723/prf
https://tlcr.amegroups.com/article/view/10.21037/tlcr-22-723/prf
https://tlcr.amegroups.com/article/view/10.21037/tlcr-22-723/coif
https://tlcr.amegroups.com/article/view/10.21037/tlcr-22-723/coif


Kris et al. Adjuvant therapies in stages I–III resectable EGFRm NSCLC832

© Translational Lung Cancer Research. All rights reserved.   Transl Lung Cancer Res 2023;12(4):824-836 | https://dx.doi.org/10.21037/tlcr-22-723

formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Le Chevalier T. Adjuvant chemotherapy for resectable 
non-small-cell lung cancer: where is it going? Ann Oncol 
2010;21 Suppl 7:vii196-8.

2.	 Cagle PT, Allen TC, Olsen RJ. Lung cancer biomarkers: 
present status and future developments. Arch Pathol Lab 
Med 2013;137:1191-8.

3.	 Sawabata N, Asamura H, Goya T, et al. Japanese Lung 
Cancer Registry Study: first prospective enrollment of a 
large number of surgical and nonsurgical cases in 2002. J 
Thorac Oncol 2010;5:1369-75.

4.	 Postmus PE, Kerr KM, Oudkerk M, et al. Early and locally 
advanced non-small-cell lung cancer (NSCLC): ESMO 
Clinical Practice Guidelines for diagnosis, treatment and 
follow-up. Ann Oncol 2017;28:iv1-21.

5.	 Zhao Y, Wang W, Liang H, et al. The Optimal 
Treatment for Stage IIIA-N2 Non-Small Cell Lung 
Cancer: A Network Meta-Analysis. Ann Thorac Surg 
2019;107:1866-75.

6.	 Chansky K, Detterbeck FC, Nicholson AG, et al. The 
IASLC Lung Cancer Staging Project: External Validation 
of the Revision of the TNM Stage Groupings in the 
Eighth Edition of the TNM Classification of Lung 
Cancer. J Thorac Oncol 2017;12:1109-21.

7.	 Kris MG, Gaspar LE, Chaft JE, et al. Adjuvant Systemic 
Therapy and Adjuvant Radiation Therapy for Stage I to 
IIIA Completely Resected Non-Small-Cell Lung Cancers: 
American Society of Clinical Oncology/Cancer Care 
Ontario Clinical Practice Guideline Update. J Clin Oncol 
2017;35:2960-74.

8.	 Pignon JP, Tribodet H, Scagliotti GV, et al. Lung adjuvant 
cisplatin evaluation: a pooled analysis by the LACE 
Collaborative Group. J Clin Oncol 2008;26:3552-9.

9.	 Harada G, Neffa MFBV, Bonadio RC, et al. Effectiveness 
and toxicity of adjuvant chemotherapy in patients 
with non-small cell lung cancer. J Bras Pneumol 
2021;47:e20200378.

10.	 Peters S, Weder W, Dafni U, et al. Lungscape: resected 
non-small-cell lung cancer outcome by clinical and 
pathological parameters. J Thorac Oncol 2014;9:1675-84.

11.	 Saw SPL, Zhou S, Chen J, et al. Association of 
Clinicopathologic and Molecular Tumor Features With 
Recurrence in Resected Early-Stage Epidermal Growth 
Factor Receptor-Positive Non-Small Cell Lung Cancer. 

JAMA Netw Open 2021;4:e2131892.
12.	 Sekihara K, Hishida T, Yoshida J, et al. Long-term survival 

outcome after postoperative recurrence of non-small-cell 
lung cancer: who is 'cured' from postoperative recurrence? 
Eur J Cardiothorac Surg 2017;52:522-8.

13.	 Peters S, Bexelius C, Munk V, et al. The impact of brain 
metastasis on quality of life, resource utilization and 
survival in patients with non-small-cell lung cancer. Cancer 
Treat Rev 2016;45:139-62.

14.	 Preusser M, Winkler F, Valiente M, et al. Recent advances 
in the biology and treatment of brain metastases of non-
small cell lung cancer: summary of a multidisciplinary 
roundtable discussion. ESMO Open 2018;3:e000262.

15.	 Economopoulou P, Mountzios G. Non-small cell lung 
cancer (NSCLC) and central nervous system (CNS) 
metastases: role of tyrosine kinase inhibitors (TKIs) and 
evidence in favor or against their use with concurrent cranial 
radiotherapy. Transl Lung Cancer Res 2016;5:588-98.

16.	 Yun YH, Kim YA, Min YH, et al. Health-related quality 
of life in disease-free survivors of surgically treated lung 
cancer compared with the general population. Ann Surg 
2012;255:1000-7.

17.	 Lemonnier I, Guillemin F, Arveux P, et al. Quality of life 
after the initial treatments of non-small cell lung cancer: a 
persistent predictor for patients' survival. Health Qual Life 
Outcomes 2014;12:73.

18.	 Sholl LM, Aisner DL, Varella-Garcia M, et al. Multi-
institutional Oncogenic Driver Mutation Analysis in Lung 
Adenocarcinoma: The Lung Cancer Mutation Consortium 
Experience. J Thorac Oncol 2015;10:768-77.

19.	 D'Angelo SP, Pietanza MC, Johnson ML, et al. Incidence 
of EGFR exon 19 deletions and L858R in tumor 
specimens from men and cigarette smokers with lung 
adenocarcinomas. J Clin Oncol 2011;29:2066-70.

20.	 Shi Y, Au JS, Thongprasert S, et al. A prospective, 
molecular epidemiology study of EGFR mutations in 
Asian patients with advanced non-small-cell lung cancer of 
adenocarcinoma histology (PIONEER). J Thorac Oncol 
2014;9:154-62.

21.	 Zhang YL, Yuan JQ, Wang KF, et al. The prevalence 
of EGFR mutation in patients with non-small cell lung 
cancer: a systematic review and meta-analysis. Oncotarget 
2016;7:78985-93.

22.	 Hanna NH, Robinson AG, Temin S, et al. Therapy for 
Stage IV Non-Small-Cell Lung Cancer With Driver 
Alterations: ASCO and OH (CCO) Joint Guideline 
Update. J Clin Oncol 2021;39:1040-91.

23.	 Planchard D, Popat S, Kerr K, et al. Metastatic non-small 

https://creativecommons.org/licenses/by-nc-nd/4.0/


Translational Lung Cancer Research, Vol 12, No 4 April 2023 833

© Translational Lung Cancer Research. All rights reserved.   Transl Lung Cancer Res 2023;12(4):824-836 | https://dx.doi.org/10.21037/tlcr-22-723

cell lung cancer: ESMO Clinical Practice Guidelines 
for diagnosis, treatment and follow-up. Ann Oncol 
2018;29:iv192-237.

24.	 Inoue A, Kobayashi K, Maemondo M, et al. Updated 
overall survival results from a randomized phase III trial 
comparing gefitinib with carboplatin-paclitaxel for chemo-
naïve non-small cell lung cancer with sensitive EGFR gene 
mutations (NEJ002). Ann Oncol 2013;24:54-9.

25.	 Zhou C, Wu YL, Chen G, et al. Final overall survival results 
from a randomised, phase III study of erlotinib versus 
chemotherapy as first-line treatment of EGFR mutation-
positive advanced non-small-cell lung cancer (OPTIMAL, 
CTONG-0802). Ann Oncol 2015;26:1877-83.

26.	 Ramalingam SS, Vansteenkiste J, Planchard D, et al. Overall 
Survival with Osimertinib in Untreated, EGFR-Mutated 
Advanced NSCLC. N Engl J Med 2020;382:41-50.

27.	 Yoshioka H, Shimokawa M, Seto T, et al. Final overall 
survival results of WJTOG3405, a randomized phase III 
trial comparing gefitinib versus cisplatin with docetaxel 
as the first-line treatment for patients with stage IIIB/IV 
or postoperative recurrent EGFR mutation-positive non-
small-cell lung cancer. Ann Oncol 2019;30:1978-84.

28.	 Miyauchi E, Morita S, Nakamura A, et al. Updated 
Analysis of NEJ009: Gefitinib-Alone Versus Gefitinib Plus 
Chemotherapy for Non-Small-Cell Lung Cancer With 
Mutated EGFR. J Clin Oncol 2022;40:3587-92.

29.	 Yue D, Xu S, Wang Q, et al. Erlotinib versus vinorelbine 
plus cisplatin as adjuvant therapy in Chinese patients with 
stage IIIA EGFR mutation-positive non-small-cell lung 
cancer (EVAN): a randomised, open-label, phase 2 trial. 
Lancet Respir Med 2018;6:863-73.

30.	 Yue D, Xu S, Wang Q, et al. Updated Overall Survival and 
Exploratory Analysis From Randomized, Phase II EVAN 
Study of Erlotinib Versus Vinorelbine Plus Cisplatin 
Adjuvant Therapy in Stage IIIA Epidermal Growth Factor 
Receptor+ Non-Small-Cell Lung Cancer. J Clin Oncol 
2022;40:3912-7.

31.	 Kelly K, Altorki NK, Eberhardt WE, et al. Adjuvant 
Erlotinib Versus Placebo in Patients With Stage IB-
IIIA Non-Small-Cell Lung Cancer (RADIANT): A 
Randomized, Double-Blind, Phase III Trial. J Clin Oncol 
2015;33:4007-14.

32.	 Zhong WZ, Wang Q, Mao WM, et al. Gefitinib Versus 
Vinorelbine Plus Cisplatin as Adjuvant Treatment for 
Stage II-IIIA (N1-N2) EGFR-Mutant NSCLC: Final 
Overall Survival Analysis of CTONG1104 Phase III Trial. 
J Clin Oncol 2021;39:713-22.

33.	 Zhong WZ, Wang Q, Mao WM, et al. Gefitinib versus 

vinorelbine plus cisplatin as adjuvant treatment for stage 
II-IIIA (N1-N2) EGFR-mutant NSCLC (ADJUVANT/
CTONG1104): a randomised, open-label, phase 3 study. 
Lancet Oncol 2018;19:139-48.

34.	 Tada H, Mitsudomi T, Misumi T, et al. Randomized Phase 
III Study of Gefitinib Versus Cisplatin Plus Vinorelbine 
for Patients With Resected Stage II-IIIA Non-Small-Cell 
Lung Cancer With EGFR Mutation (IMPACT). J Clin 
Oncol 2022;40:231-41.

35.	 He J, Su C, Liang W, et al. Icotinib versus chemotherapy 
as adjuvant treatment for stage II-IIIA EGFR-mutant non-
small-cell lung cancer (EVIDENCE): a randomised, open-
label, phase 3 trial. Lancet Respir Med 2021;9:1021-9.

36.	 Wu YL, Tsuboi M, He J, et al. Osimertinib in Resected 
EGFR-Mutated Non-Small-Cell Lung Cancer. N Engl J 
Med 2020;383:1711-23.

37.	 Herbst RS, Wu YL, John T, et al. Adjuvant Osimertinib 
for Resected EGFR-Mutated Stage IB-IIIA Non–Small-
Cell Lung Cancer: Updated Results From the Phase III 
Randomized ADAURA Trial. J Clin Oncol 2023;41:1830-40.

38.	 Huang Q, Li J, Sun Y, et al. Efficacy of EGFR Tyrosine 
Kinase Inhibitors in the Adjuvant Treatment for Operable 
Non-small Cell Lung Cancer by a Meta-Analysis. Chest 
2016;149:1384-92.

39.	 Togashi Y, Masago K, Masuda S, et al. Cerebrospinal fluid 
concentration of gefitinib and erlotinib in patients with 
non-small cell lung cancer. Cancer Chemother Pharmacol 
2012;70:399-405.

40.	 Fan Y, Huang Z, Fang L, et al. A phase II study of icotinib 
and whole-brain radiotherapy in Chinese patients with 
brain metastases from non-small cell lung cancer. Cancer 
Chemother Pharmacol 2015;76:517-23.

41.	 Tamiya A, Tamiya M, Nishihara T, et al. Cerebrospinal 
Fluid Penetration Rate and Efficacy of Afatinib in 
Patients with EGFR Mutation-positive Non-small Cell 
Lung Cancer with Leptomeningeal Carcinomatosis: 
A Multicenter Prospective Study. Anticancer Res 
2017;37:4177-82.

42.	 Wu YL, Zhou C, Cheng Y, et al. Erlotinib as second-line 
treatment in patients with advanced non-small-cell lung 
cancer and asymptomatic brain metastases: a phase II study 
(CTONG-0803). Ann Oncol 2013;24:993-9.

43.	 Iuchi T, Shingyoji M, Sakaida T, et al. Phase II trial of 
gefitinib alone without radiation therapy for Japanese 
patients with brain metastases from EGFR-mutant lung 
adenocarcinoma. Lung Cancer 2013;82:282-7.

44.	 Schuler M, Wu YL, Hirsh V, et al. First-Line Afatinib 
versus Chemotherapy in Patients with Non-Small Cell 



Kris et al. Adjuvant therapies in stages I–III resectable EGFRm NSCLC834

© Translational Lung Cancer Research. All rights reserved.   Transl Lung Cancer Res 2023;12(4):824-836 | https://dx.doi.org/10.21037/tlcr-22-723

Lung Cancer and Common Epidermal Growth Factor 
Receptor Gene Mutations and Brain Metastases. J Thorac 
Oncol 2016;11:380-90.

45.	 Colclough N, Chen K, Johnström P, et al. Preclinical 
Comparison of the Blood-brain barrier Permeability of 
Osimertinib with Other EGFR TKIs. Clin Cancer Res 
2021;27:189-201.

46.	 Cross DA, Ashton SE, Ghiorghiu S, et al. AZD9291, an 
irreversible EGFR TKI, overcomes T790M-mediated 
resistance to EGFR inhibitors in lung cancer. Cancer 
Discov 2014;4:1046-61.

47.	 Mok TS, Wu Y-L, Ahn M-J, et al. Osimertinib or 
Platinum-Pemetrexed in EGFR T790M-Positive Lung 
Cancer. N Engl J Med 2017;376:629-40.

48.	 Reungwetwattana T, Nakagawa K, Cho BC, et al. CNS 
Response to Osimertinib Versus Standard Epidermal 
Growth Factor Receptor Tyrosine Kinase Inhibitors in 
Patients With Untreated EGFR-Mutated Advanced Non-
Small-Cell Lung Cancer. J Clin Oncol 2018. [Epub ahead 
of print]. doi: 10.1200/JCO.2018.78.3118.

49.	 Wu YL, Ahn MJ, Garassino MC, et al. CNS Efficacy of 
Osimertinib in Patients With T790M-Positive Advanced 
Non-Small-Cell Lung Cancer: Data From a Randomized 
Phase III Trial (AURA3). J Clin Oncol 2018;36:2702-9.

50.	 Soria JC, Ohe Y, Vansteenkiste J, et al. Osimertinib in 
Untreated EGFR-Mutated Advanced Non-Small-Cell 
Lung Cancer. N Engl J Med 2018;378:113-25.

51.	 AstraZeneca. Press Release: Tagrisso approved in the US 
for the adjuvant treatment of patients with early-stage 
EGFR-mutated lung cancer; 2020.

52.	 European Medicines Agency. TAGRISSO EU Summary 
of Product Characteristics; 2016.

53.	 U.S. Food and Drug Administration. TAGRISSO® 
(osimertinib) tablets. US Prescribing Information; 2020.

54.	 NCT04470076. ClinicalTrials.gov. NCT04470076. 
Available online: https://clinicaltrials.gov/ct2/show/
NCT04470076

55.	 NCT02804776. ClinicalTrials.gov. NCT02804776. 
Available online: https://clinicaltrials.gov/ct2/show/
NCT02804776

56.	 Tsuboi M, Weder W, Escriu C, et al. Neoadjuvant 
osimertinib with/without chemotherapy versus 
chemotherapy alone for EGFR-mutated resectable non-
small-cell lung cancer: NeoADAURA. Future Oncol 
2021;17:4045-55.

57.	 U.S. Food and Drug Administration. TECENTRIQ 
(atezolizumab) US Prescribing Information; 2021.

58.	 Felip E, Altorki N, Zhou C, et al. Adjuvant atezolizumab 

after adjuvant chemotherapy in resected stage IB-
IIIA non-small-cell lung cancer (IMpower010): a 
randomised, multicentre, open-label, phase 3 trial. Lancet 
2021;398:1344-57.

59.	 Paz-Ares L, O'Brien MER, Mauer M, et al. 
Pembrolizumab (pembro) versus placebo for early-stage 
non-small cell lung cancer (NSCLC) following complete 
resection and adjuvant chemotherapy (chemo) when 
indicated: Randomized, triple-blind, phase III EORTC-
1416-LCG/ETOP 8-15 – PEARLS/KEYNOTE-091 
study. Ann Oncol 2022;33:451-3.

60.	 U.S. Food and Drug Administration. OPDIVO 
(nivolumab). Highlights of Prescribing Information; 2022.

61.	 Forde PM, Spicer J, Lu S, et al. Neoadjuvant Nivolumab 
plus Chemotherapy in Resectable Lung Cancer. N Engl J 
Med 2022;386:1973-85.

62.	 Academy of Medical Sciences. Looking to the future: 
oncology endpoints. Summary report of a joint 
workshop held on of 3 July 2017 by the Academy of 
Medical Sciences and the Association of the British 
Pharmaceutical Industry; 2017.

63.	 Zhuang SH, Xiu L, Elsayed YA. Overall survival: a gold 
standard in search of a surrogate: the value of progression-
free survival and time to progression as end points of drug 
efficacy. Cancer J 2009;15:395-400.

64.	 U.S. Food and Drug Administration. Clinical Trial 
Endpoints for the Approval of Cancer Drugs and Biologics 
Guidance for Industry; 2018.

65.	 Wilson MK, Karakasis K, Oza AM. Outcomes and 
endpoints in trials of cancer treatment: the past, present, 
and future. Lancet Oncol 2015;16:e32-42.

66.	 Robinson AG, Booth CM, Eisenhauer EA. Disease-free 
survival as an end-point in the treatment of solid tumours-
-perspectives from clinical trials and clinical practice. Eur J 
Cancer 2014;50:2298-302.

67.	 Garcia M, Schmid S, Hueniken K, et al. P48.05. Is relapse-
free survival at 2-years an appropriate surrogate for overall 
survival at 5-years in EGFR-mutated resected NSCLC? J 
Thorac Oncol 2021;16:S1107-8.

68.	 Liu YT, Hao XZ, Liu DR, et al. Icotinib as Adjuvant 
Treatment for Stage II-IIIA Lung Adenocarcinoma 
Patients with EGFR Mutation (ICWIP Study): Study 
Protocol for a Randomised Controlled Trial. Cancer 
Manag Res 2020;12:4633-43.

69.	 NCT01996098. ClinicalTrials.gov. NCT01996098. 
Available online: https://www.clinicaltrials.gov/ct2/show/
NCT01996098

70.	 NCT04762459. ClinicalTrials.gov. NCT04762459. 



Translational Lung Cancer Research, Vol 12, No 4 April 2023 835

© Translational Lung Cancer Research. All rights reserved.   Transl Lung Cancer Res 2023;12(4):824-836 | https://dx.doi.org/10.21037/tlcr-22-723

Available online: https://clinicaltrials.gov/ct2/show/
NCT04762459

71.	 NCT04687241. ClinicalTrials.gov. NCT04687241. 
Available online: https://clinicaltrials.gov/ct2/show/
NCT04687241

72.	 Tsuboi M, Wu YL, He J, et al. 356MO Osimertinib 
adjuvant therapy in patients (pts) with resected EGFR-
mutated (EGFRm) NSCLC (ADAURA): Central 
nervous system (CNS) disease recurrence. Ann Oncol 
2020;31:S1378.

73.	 Wu YL, John T, Grohe C, et al. Postoperative 
Chemotherapy Use and Outcomes From ADAURA: 
Osimertinib as Adjuvant Therapy for Resected EGFR-
Mutated NSCLC. J Thorac Oncol 2022;17:423-33.

74.	 Majem M, Goldman JW, John T, et al. Health-Related 
Quality of Life Outcomes in Patients with Resected 
Epidermal Growth Factor Receptor-Mutated Non-Small 
Cell Lung Cancer Who Received Adjuvant Osimertinib 
in the Phase III ADAURA Trial. Clin Cancer Res 
2022;28:2286-96.

75.	 Tsutani Y, Imai K, Ito H, et al. Adjuvant Chemotherapy 
for High-risk Pathologic Stage I Non-Small Cell Lung 
Cancer. Ann Thorac Surg 2022;113:1608-16.

76.	 Addeo A, Banna GL, Friedlaender A. ADAURA: Mature 
Enough for Publication, Not for Prime Time. Oncologist 
2021;26:266-8.

77.	 West HJ, Gyawali B. Why Not Adore ADAURA?-
The Trial We Need vs the Trial We Got. JAMA Oncol 
2021;7:677-8.

78.	 Bever A, Manthorne J, Rahim T, et al. The importance of 
the disease-free survival (DFS) endpoint to survivors of 
lung cancer. Eur Respir J. 2021;58:Abstract PA2190.

79.	 Sobrero AF, Pastorino A, Zalcberg JR. You're Cured Till 
You're Not: Should Disease-Free Survival Be Used as a 
Regulatory or Clinical End Point for Adjuvant Therapy of 
Cancer? J Clin Oncol 2022;40:4044-7.

80.	 Sitlinger A, Zafar SY. Health-Related Quality of Life: The 
Impact on Morbidity and Mortality. Surg Oncol Clin N 
Am 2018;27:675-84.

81.	 John T, Grohe C, Goldman JW, et al. Long-term 
tolerability of adjuvant osimertinib in patients with 
resected EGFR-mutated (EGFRm) stage IB–IIIA non-
small cell lung cancer (NSCLC) from ADAURA. Ann 
Oncol 2022;33:S1547-52.

82.	 Thomas NJ, Myall NJ, Sun F, et al. Brain Metastases in 
EGFR- and ALK-Positive NSCLC: Outcomes of Central 
Nervous System-Penetrant Tyrosine Kinase Inhibitors 
Alone Versus in Combination With Radiation. J Thorac 

Oncol 2022;17:116-29.
83.	 Costa DB. Kinase inhibitor-responsive genotypes in EGFR 

mutated lung adenocarcinomas: moving past common 
point mutations or indels into uncommon kinase domain 
duplications and rearrangements. Transl Lung Cancer Res 
2016;5:331-7.

84.	 Mitsudomi T, Morita S, Yatabe Y, et al. Gefitinib versus 
cisplatin plus docetaxel in patients with non-small-cell 
lung cancer harbouring mutations of the epidermal growth 
factor receptor (WJTOG3405): an open label, randomised 
phase 3 trial. Lancet Oncol 2010;11:121-8.

85.	 Sun L, Li YY, Ma JT, et al. The influence of tumor 
heterogeneity on sensitivity of EGFR-mutant lung 
adenocarcinoma cells to EGFR-TKIs. Transl Cancer Res 
2019;8:1834-44.

86.	 Jamal-Hanjani M, Wilson GA, McGranahan N, et al. 
Tracking the Evolution of Non-Small-Cell Lung Cancer. 
N Engl J Med 2017;376:2109-21.

87.	 Wu F, Fan J, He Y, et al. Single-cell profiling of tumor 
heterogeneity and the microenvironment in advanced non-
small cell lung cancer. Nat Commun 2021;12:2540.

88.	 Planchard D, Boyer MJ, Lee JS, et al. Postprogression 
Outcomes for Osimertinib versus Standard-of-Care 
EGFR-TKI in Patients with Previously Untreated EGFR-
mutated Advanced Non-Small Cell Lung Cancer. Clin 
Cancer Res 2019;25:2058-63.

89.	 Lu S, Dong X, Jian H, et al. AENEAS: A Randomized 
Phase III Trial of Aumolertinib Versus Gefitinib as First-
Line Therapy for Locally Advanced or Metastatic Non-
Small-Cell Lung Cancer With EGFR Exon 19 Deletion 
or L858R Mutations. J Clin Oncol 2022;40:3162-71.

90.	 Lu S, Dong X, Jian H, et al. Aumolertinib activity in 
patients with CNS metastases and EGFR-mutated 
NSCLC treated in the randomized double-blind phase III 
trial (AENEAS). J Clin Oncol 2022;40:9096.

91.	 Chen G, Wang X, Liu Y, et al. Central nervous system 
efficacy of furmonertinib versus gefitinib in patients with 
non–small cell lung cancer with epidermal growth factor 
receptor mutations: Results from FURLONG study. J 
Clin Oncol 2022;40:9101.

92.	 Surbone A, Annunziata MA, Santoro A, et al. Cancer 
patients and survivors: changing words or changing 
culture? Ann Oncol 2013;24:2468-71.

93.	 Morgan H, Ellis L, O'Dowd EL, et al. What is the 
Definition of Cure in Non-small Cell Lung Cancer? 
Oncol Ther 2021;9:365-71.

94.	 Rajabiyazdi F, Alam R, Pal A, et al. Understanding the 
Meaning of Recovery to Patients Undergoing Abdominal 



Kris et al. Adjuvant therapies in stages I–III resectable EGFRm NSCLC836

© Translational Lung Cancer Research. All rights reserved.   Transl Lung Cancer Res 2023;12(4):824-836 | https://dx.doi.org/10.21037/tlcr-22-723

Surgery. JAMA Surg 2021;156:758-65.
95.	 Peng M, Huang Q, Yin W, et al. Circulating Tumor DNA 

as a Prognostic Biomarker in Localized Non-small Cell 
Lung Cancer. Front Oncol 2020;10:561598.

96.	 Hortobagyi GN. The curability of breast cancer: present 
and future. EJC Supplements 2003;1:24-34.

97.	 Hayes DF. Is Breast Cancer a Curable Disease? J Oncol 
Pract 2016;12:13-6.

98.	 Robert C, Karaszewska B, Schachter J, et al. Improved 
overall survival in melanoma with combined dabrafenib 
and trametinib. N Engl J Med 2015;372:30-9.

99.	 Raut CP, Espat NJ, Maki RG, et al. Efficacy and 
Tolerability of 5-Year Adjuvant Imatinib Treatment for 
Patients With Resected Intermediate- or High-Risk 
Primary Gastrointestinal Stromal Tumor: The PERSIST-5 
Clinical Trial. JAMA Oncol 2018;4:e184060.

100.	Laurent M, Brahmi M, Dufresne A, et al. Adjuvant therapy 

with imatinib in gastrointestinal stromal tumors (GISTs)-
review and perspectives. Transl Gastroenterol Hepatol 
2019;4:24.

101.	Popescu A, Anghel RM. Tyrosine-kinase Inhibitors 
Treatment in Advanced Malignant Melanoma. Maedica 
(Bucur) 2017;12:293-6.

102.	Long GV, Stroyakovskiy D, Gogas H, et al. Dabrafenib 
and trametinib versus dabrafenib and placebo for 
Val600 BRAF-mutant melanoma: a multicentre, double-
blind, phase 3 randomised controlled trial. Lancet 
2015;386:444-51.

103.	Ascierto PA, McArthur GA, Dréno B, et al. Cobimetinib 
combined with vemurafenib in advanced BRAF(V600)-
mutant melanoma (coBRIM): updated efficacy results from 
a randomised, double-blind, phase 3 trial. Lancet Oncol 
2016;17:1248-60.

Cite this article as: Kris MG, Mitsudomi T, Peters S. Adjuvant 
therapies in stages I–III epidermal growth factor receptor-
mutated lung cancer: current and future perspectives. Transl 
Lung Cancer Res 2023;12(4):824-836. doi: 10.21037/tlcr-22-723


	_Hlk98757273
	_Hlk98857841
	_Hlk99039367
	_Hlk76382867
	_Hlk76382663
	_Hlk99042373
	_Hlk98341221
	_Hlk99040659
	_Hlk99040478

