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Abstract
Purpose This Delphi panel study assessed the level of consensus between medical oncologists on the clinical management 
of patients with early-stage EGFR-mutated non-small cell lung cancer (NSCLC).
Methods A modified two-round Delphi approach was used. A scientific committee comprised of medical oncologists 
developed an online questionnaire. Delphi panel experts rated their level of agreement with each questionnaire statement 
on a 9-point Likert scale. The questionnaire included 36 statements from 3 domains (clinical management of early-stage 
NSCLC: 15 statements; role of adjuvant therapy in early-stage NSCLC: 9 statements; and role of adjuvant therapy in early-
stage NSCLC with sensitizing EGFR mutation: 12 statements).
Results In round 1, consensus was reached for 24/36 statements (66.7%). Nine statements that did not achieve consensus 
after the first round were evaluated in round 2, and none of them reached consensus. Overall, 84.4% of the panelists agreed 
that EGFR mutation testing should be done after surgery. Consensus was not achieved on whether the implementation of 
EGFR mutation testing in resected early-stage NSCLC could limit the use of adjuvant osimertinib. The panelists recognized 
the rationale for the use of osimertinib in the adjuvant scenario (88%) and 72% agreed that it may change the treatment 
paradigm in stage IB–IIIA EGFR-mutated NSCLC. Consensus was not reached on the inconvenience of prolonged duration 
of osimertinib.
Conclusions This Delphi study provides valuable insights into relevant questions in the management of early-stage EGFR-
mutated NSCLC. However, specific issues remain unresolved. The expert consensus emphasizes the role of adjuvant treat-
ment with osimertinib in this scenario.
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Introduction

Early-stage non-small cell lung cancer (NSCLC) represents 
approximately 25% of all new lung cancer diagnoses [1], 
and for fit patients, surgery remains the cornerstone treat-
ment. Perioperative platinum-based chemotherapy improves 
the 5-year overall survival (OS) by 5% [2, 3], regardless 
of timing of chemotherapy administration (adjuvant versus 
neoadjuvant) [4], and it is recommended in patients with 
stage II–IIIA NSCLC [1]. However, even for those patients 
treated with adjuvant chemotherapy, the 5-year OS remains 
65% [3], and local and distant recurrence rates are high 
[5]. Despite several strategies tested over time in this set-
ting, none has changed the standard of care or improved the 
patients’ outcomes. In contrast, the recent introduction of 
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targeted therapies in oncogene-addicted tumors and immune 
checkpoint inhibitors in early-stage NSCLC, either in the 
neoadjuvant setting in combination with chemotherapy or in 
the adjuvant setting in PD-L1-positive tumors after chemo-
therapy, have shifted the treatment paradigm and outcome 
in this population [6–8].

Since 2020, based on the ADAURA trial, both, the Euro-
pean Medicines Agency (EMA) and the Food and Drug 
Administration (FDA) approved adjuvant treatment with 
osimertinib for 3 years, a third-generation epidermal growth 
factor receptor (EGFR) tyrosine kinase inhibitor (TKI) for 
patients with completely resected stage IB–IIIA NSCLC har-
boring a sensitizing EGFR mutation. EGFR mutations are 
the most prevalent drivers of NSCLC oncogenicity, occur-
ring in up to 15–20% of patients with adenocarcinoma [9], 
varying significantly across different geographic locations 
[10–13]. This approval was based on a significant improve-
ment in disease-free survival (DFS) in patients treated with 
osimertinib compared with placebo [Hazard ratio (HR) 0.20, 
99.12% CI 0.14–0.30; P < 0.001] [14], and a reduced risk of 
developing central nervous system (CNS) metastases (1% 
vs. 10%, respectively) [15]. Of note, the DFS benefit with 
osimertinib was observed regardless of tumor stage or the 
use of adjuvant chemotherapy [14]. Additionally, adjuvant 
osimertinib did not negatively impact health-related quality 
of life (HRQoL) compared with placebo [16]. Although find-
ings from the ADAURA trial are clinically meaningful, and 
osimertinib is an accepted potential strategy among some 
physicians, [17] this trial has also raised several challenging 
clinical questions that remain unresolved. First, the overall 
survival benefit with adjuvant osimertinib remains unknown 
since OS data are still immature. Second, in patients receiv-
ing targeted therapies, DFS may not be a valid surrogate 
endpoint for OS. Additionally, the use of osimertinib in early 
stage may negatively impact in subsequent treatment lines at 
the time of onset of metastatic disease. Finally, three years of 
adjuvant treatment may induce unavoidable financial toxic-
ity [18].

Due to controversies surrounding the use of adjuvant 
osimertinib in patients with early-stage EGFR-mutated 
NSCLC, we performed a Delphi survey to explore expert 
opinions regarding the current treatment approach in this set-
ting. Indeed, we aimed to assess the potential advantages of 
the use of adjuvant osimertinib, as well as the potential limi-
tations regarding its incorporation in the adjuvant setting.

Methods

Study design

The EARLY project was a national multicenter two-round 
Delphi panel study to seek expert-based opinions regarding 

clinical management of early-stage NSCLC (7th TNM edi-
tion). We aimed to develop a consensus on its management, 
goals, and impact of adjuvant therapy, with a particular focus 
on the role of osimertinib in the adjuvant scenario.

The Delphi method is a widely accepted scientific, struc-
tured, and systematic technique to gain consensus when 
there is limited or conflicting available evidence. The Delphi 
method consists of an iterative process comprising multiple 
rounds of controlled, individual, and anonymous feedback 
from a group of experts through structured questionnaires 
[19, 20]. We applied a Delphi study involving two structured 
rounds of questions for obtaining a consensus of opinions 
from a group of geographically dispersed experts (Delphi 
expert panel) using an online questionnaire through a web 
platform. This study followed the RAND/UCLA Delphi 
panel method [21] for gathering consensus among experts.

Delphi experts

The scientific committee was comprised of eight medi-
cal oncologists with recognized expertise in lung cancer 
management and research. The scientific committee was 
involved in the following steps of this Delphi project: (1) 
extensive literature review for preparing/designing the Del-
phi questionnaire; (2) generation of questionnaire domains 
and statement; (3) definition of the consensus level and Del-
phi methodology; (4) selection of the Delphi expert panel; 
(5) interpretation and discussion of the results of the Delphi 
questionnaire after each round; and (6) development of final 
consensus document.

The Delphi expert panel consisted of medical oncologists 
specialized on lung cancer and outstanding for their clini-
cal research from hospitals distributed throughout Spain. In 
order for the experts to be selected for the Delphi panel, they 
needed to provide care for a large number of lung cancer 
patients at tertiary-level hospitals, with highly specialized 
staff and technical equipment, where EGFR mutation test-
ing is feasible and routinely performed. On April 26, 2021, 
a total of 32 experts were invited to take part in the project. 
Of these, 31 (96.8%) experts completed the second round. 
Experts who agreed to participate received an electronic link 
providing personalized access to the online platform.

Delphi questionnaire domain/item generation

The scientific committee conducted an extensive literature 
search regarding relevant topics on the clinical management 
of early-stage NSCLC, focusing on adjuvant therapy. The 
final Delphi questionnaire included 36 statements grouped 
in 3 major domains:

(1) Clinical management of early-stage NSCLC: 15 state-
ments
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(2) Role of adjuvant therapy in early-stage NSCLC: 9 state-
ments

(3) Role of adjuvant therapy in early-stage NSCLC with 
sensitizing EGFR mutation: 12 statements.

Two‑round Delphi process

The Delphi process involved two rounds of questioning of 
panel experts using an online platform. In round 1, Delphi 
expert panel was asked to rate their level of agreement with 
each questionnaire statement on a 9-point Likert scale from 
1 (completely disagree) to 9 (completely agree). The expert 
panel individually and anonymously provided feedback to each 
questionnaire statement based on routine oncology practice 
and current clinical evidence.

The first-round results were discussed by the scientific com-
mittee in a meeting in June 2021. For each questionnaire state-
ment, consensus was considered to have been achieved based 
on the agreement of at least 66.6% of the expert panel and the 
acceptance of the scientific committee. Those statements that 
did not achieve consensus were removed or modified.

In round 2, the updated questionnaire, which included 
statements that did not reach consensus in the first round, 
was redistributed for the re-evaluation of these statements. 
All statements reaching consensus in round 1 were removed. 
Panelists were asked to rate again statements that had not 
reached consensus using the same voting method described 
for round 1. After analyzing the second-round data, state-
ments that lacked consensus were discussed by the scientific 
committee in a meeting (round 3).

Statistical analysis

The level of agreement of the Delphi panelists with each 
questionnaire item was categorized according to the scores 
on the 9-point scale. Statements scored in the 1–3 range 
were classified as rejected, those in the 4–6 range as undeter-
mined/uncertain, and those in the 7–9 range as accepted. The 
percentage of panel experts rating in the range of 1–3, 4–6, 
and 7–9, respectively, was calculated to assess the degree of 
consensus for each item. Consensus was achieved when at 
least 66.6% of panelists reached agreement (ratings of 7–9) 
or disagreement (ratings of 1–3).

All the statistical analyses were performed using the Sta-
tistical Package for the Social Sciences (SPSS) version 18.0 
(SPSS Inc., Chicago, IL, USA).

Results

In round 1 (May 2021), consensus was reached for 
24/36 statements (66.7%). Nine statements that did not 
achieve consensus after round 1 were evaluated in round 

2 (June–August 2021). None of the statements evaluated 
in round 2 reached consensus.

Clinical management of early‑stage NSCLC

In round 1, consensus on clinical management of early-
stage NSCLC was achieved in 9 of the 15 statements 
(60%). The expert panel unanimously agreed that patients 
with stage I and II NSCLC undergo surgery in routine clin-
ical practice (statements 2a–2c). However, the panelists 
expressed a lack of consensus regarding surgical manage-
ment of stage IIIA NSCLC (statement 2d). This item was 
not reassessed in round 2 as it reflected local/routine clini-
cal practice, and the panel response was not expected to 
change. A unanimous consensus was reached regarding the 
use of chemotherapy in patients with stage II (90.6%) and 
IIIA (100.0%) (statements 5b and 5c) according to local 
clinical practice. Consensus was not achieved on the use 
of adjuvant chemotherapy in stage IB NSCLC; however, 
this statement was not evaluated in round 2 as the panel 
response mirrored the routine clinical practice. Regard-
ing biomarker testing after surgical resection, 84.4% of 
the panelists agreed that EGFR mutation testing should 
be done after surgery (statement 6a), although consensus 
was not achieved on the appropriateness of testing ALK 
(statement 6b), ROS1 (statement 6c), and PD-L1 expres-
sion (statement 6d). These 3 non-consensus statements in 
round 1 also failed to reach consensus in round 2. Con-
sensus was achieved regarding whether follow-up has to 
be done by the medical oncology service regardless of the 
use of adjuvant therapy after surgery (68.8%) (statement 
7) (Table 1).

Role of adjuvant therapy in early‑stage NSCLC

Consensus on the role of adjuvant therapy in early-stage 
NSCLC was reached in 7 of the 9 statements (77.8%) evalu-
ated in round 1. There was no consensus on whether adju-
vant chemotherapy adversely impact patients´ quality of life 
(statement 5). Moderate agreement (65.6%) was reached 
among panelists on whether DFS prolongation is enough 
to consider that a specific therapy is effective in the adju-
vant setting (statement 3). Additionally, panelists expressed 
a lack of consensus on the potential correlation of DFS and 
OS in the adjuvant scenario (statement 7). None of the two 
non-consensus statements evaluated in round 2 (statements 5 
and 7) reached an agreement. Nearly 97% agreed that OS is 
the most relevant goal of adjuvant therapy (statement 6). A 
strong consensus was reached regarding the adverse impact 
of disease relapse on patients´ quality of life (96.9%) and 
employment status (100.0%) statements 8 and 9) (Table 2).
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Role of adjuvant therapy in early‑stage NSCLC 
with sensitizing EGFR mutation

In round 1, panel experts agreed with 8 of the 12 statements 
(66.7%) regarding the role of adjuvant therapy in early-stage 
NSCLC with sensitizing EGFR mutation. Consensus was 
not achieved on the inconvenience of prolonged duration of 
osimertinib for the patient (item 7). Additionally, there was 
a lack of consensus regarding whether the implementation 
of EGFR mutation testing in resected early-stage NSCLC 
could limit the use of adjuvant osimertinib (statement 9). 
Consensus was neither reached on the utility of minimal 
residual disease (MRD) detection as an alternative option for 
early detection of relapse (statement 10). Lastly, there was 
no consensus regarding whether the use of adjuvant osimer-
tinib may limit therapeutic options upon recurrence on osi-
mertinib (statement 12). Two statements were reformulated 

to clarify their contents (statements 9 and 12). Of note, a 
high degree of consensus (90.6%) was achieved on the clini-
cally significant DFS benefit of osimertinib observed in the 
ADAURA study (statement 3), and on the fact that osimer-
tinib could shift the treatment paradigm in patients with 
stage IB–IIIA EGFR-mutated NSCLC (71.9%) (statement 
4). Finally, four statements that did not achieve consensus 
or were reformulated were evaluated in round 2, and none of 
them met consensus (statements 7, 9, 10, and 12) (Table 3).

Discussion

This Delphi panel study was able to reach consensus among 
medical oncologists in relevant aspects of early-stage 
NSCLC management, particularly focusing on the role and 
use of adjuvant therapy in such scenario. Nevertheless, this 

Table 1  Results of the two-step Delphi process for the statements on clinical management of early-stage NSCLC

EGFR epidermal growth factor receptor, NSCLC non-small cell lung cancer
a This statement was not reassessed in round 2 as it reflected local/routine clinical practice, and the panel response was not expected to change 
according to scientific committee criteria
b This statement was considered to have achieved consensus as it almost achieved the 66.6% threshold required for consensus

Statements Round Rejected 
(scores 
1–3)

Undeter-
mined 
(scores 4–6)

Accepted (scores 7–9) Consensus

N (%) N (%) N (%)

1. The percentage of NSCLC patients with resectable disease at 
diagnosis is 25–30%

1 4 (12.5) 5 (15.6) 23 (71.9) Consensus

2. Surgical candidates with NSCLC who undergo surgery have:
 2a. Stage IA 1 0 (0.0) 0 (0.0) 32 (100.0) Consensus
 2b. Stage IB 1 0 (0.0) 0 (0.0) 32 (100.0) Consensus
 2c. Stage II 1 0 (0.0) 0 (0.0) 32 (100.0) Consensus
 2d. Stage IIIA 1 3 (9.4) 19 (59.4) 10 (31.3) No  consensusa

3. All patients who have completed surgical resection are referred 
to the Medical Oncology Service

1 2 (6.3) 9 (28.1) 21 (65.6) Consensusb

4. Only patients who are candidates to adjuvant chemotherapy are 
referred to Medical Oncology Service after complete surgical 
resection

1 17 (53.1) 2 (6.3) 13 (40.6) No  consensusa

5. Adjuvant chemotherapy is an adequate treatment strategy in patients with:
 5a. Stage IB 1 9 (28.1) 12 (37.5) 11 (34.4) No  consensusa

 5b. Stage II 1 0 (0.0) 3 (9.4) 29 (90.6) Consensus
 5c. Stage IIIA 1 0 (0.0) 0 (0.0) 32 (100.0) Consensus

6. After surgery, the following biomarkers should be tested in the surgical specimen
 6a. EGFR 1 2 (6.3) 3 (9.4) 27 (84.4) Consensus
 6b. ALK 1 9 (28.1) 8 (25.0) 15 (46.9) No consensus

2 9 (29.0) 9 (29.0) 13 (41.9) No consensus
 6c. ROS1 1 11 (34.4) 10 (31.3) 11 (34.4) No consensus

2 10 (32.3) 8 (25.8) 10 (32.3) No consensus
 6d. PD-L1 1 11 (34.4) 7 (21.9) 14 (43.8) No consensus

2 4 (12.9) 8 (25.8) 19 (61.3) No consensus
7. NSCLC Patients are followed in the Medical Oncology Service 

regardless of receipt of adjuvant chemotherapy after surgery
1 2 (6.3) 8 (25.0) 22 (68.8) Consensus
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Delphi process also revealed uncertain issues, particularly 
related to molecular testing in the adjuvant setting.

This Delphi panel study reveals that surgery remains the 
standard of care for stage I and II NSCLC. As expected, 
there was no consensus regarding whether patients with 
stage IIIA NSCLC are surgical candidates in a real-world 
setting, probably since stage III NSCLC is a highly hetero-
geneous disease requiring personalized multimodal treat-
ment [22]. Adjuvant chemotherapy may improve survival, 
and accordingly, the panel unanimously supported the use of 
adjuvant chemotherapy after complete resection in patients 
with stage IIIA NSCLC. A 90% consensus was also achieved 
regarding the use of adjuvant chemotherapy in stage II 
NSCLC, based on the updated European Society for Medical 
Oncology (ESMO) guideline recommendations (grade IA) 
[1]. However, consensus was not reached among panelists 
on its use in stage IB NSCLC patients, in whom the risk of 
relapse is lower. Nevertheless, nearly 35% of panelists sup-
ported its use also in this situation.

Consensus was reached regarding referral to medical 
oncology following surgical resection. Approximately 69% 
of panelists stated that NSCLC patients are referred to the 
medical oncology service to decide about adjuvant systemic 
therapy after debating the pros and cons with the patient.

The survival benefit of adjuvant chemotherapy in 
patients with resected NSCLC remains poor [5, 23–25]. 
Moderate consensus agreement (65.6% agreed) was 
achieved on whether an adjuvant therapy should be 
considered an effective approach as long as it improves 
DFS. Indeed, a unanimous consensus was reached on the 

relevance of OS improvement as the most important goal 
of adjuvant therapy (97%). The uncertainty among experts 
regarding the potential correlation between DFS and OS 
may in part be due to the lack of evidence demonstrat-
ing translation of DFS improvement into OS benefit with 
targeted therapies such as gefitinib and erlotinib in the 
adjuvant setting for EGFR-mutant NSCLC [26–28].

In this scenario, efforts have been made to explore 
new treatment strategies that could improve outcomes for 
patients with early-stage NSCLC. The third-generation 
EGFR TKI osimertinib has demonstrated a clear DFS 
benefit for early-stage lung cancer patients with EGFR 
mutations [8]. Accordingly, panelists acknowledged the 
significant and clinically meaningful DFS benefit of osi-
mertinib observed in the ADAURA study. Panel experts 
also highlighted the relevance of the DFS benefit of osi-
mertinib across all subgroups in the ADAURA study, 
including disease stages IB–IIIA, race, use of adjuvant 
chemotherapy, and EGFR common mutation subtype.

In early-stage NSCLC, overall survival improvement 
along with changing the natural history of the disease 
are relevant endpoints. Osimertinib has showed a sig-
nificant reduction in the rate of central nervous system 
(CNS) relapses (1%) compared with placebo (10%) [15]. 
These findings are particularly noteworthy since CNS is 
a common site of relapse, typically associated with poor 
prognosis and limited therapeutic strategies available in 
EGFR-mutated NSCLC. Accordingly, the Delphi experts 
widely concurred that there was a rationale for adjuvant 
osimertinib use in EGFR-mutated NSCLC based on the 

Table 2  Results of the two-step Delphi process for the statements on the role of adjuvant therapy in early-stage NSCLC

a This statement was considered to have achieved consensus as the voting percentage was nearly the 66.6% threshold for consensus

Statements Round Rejected 
(scores 
1–3)

Undeter-
mined 
(scores 4–6)

Accepted (scores 7–9) Consensus

N (%) N (%) N (%)

1. Despite treatment with surgery with or without adjuvant chemo-
therapy, the risk of relapse is high

1 0 (0.0) 4 (12.5) 28 (87.5) Consensus

2. The impact of adjuvant therapy on survival is limited 1 0 (0.0) 4 (12.5) 28 (87.5) Consensus
3. Adjuvant therapy is considered to be effective if it enables 

disease-free survival prolongation
1 6 (18.8) 5 (15.6) 21 (65.6) Consensusa

4. The potential toxicity of adjuvant chemotherapy impacts on treat-
ment decision regarding its administration

1 0 (0.0) 5 (15.6) 27 (84.4) Consensus

5. Adjuvant chemotherapy adversely impact patient´s quality of life 1 9 (28.1) 13 (40.6) 10 (31.3) No consensus
2 12 (38.7) 10 (32.3) 9 (29.0) No consensus

6. Improvement of overall survival is the most relevant goal of 
adjuvant therapy

1 0 (0.0) 1 (3.1) 31 (96.9) Consensus

7. Disease-free survival correlates with overall survival in the 
adjuvant setting

1 3 (9.4) 10 (31.3) 19 (59.4) No consensus
2 2 (6.5) 10 (32.3) 19 (61.3) No consensus

8. Disease relapse adversely impacts patient´s quality of life 1 0 (0.0) 1 (3.1) 31 (96.9) Consensus
9. Disease relapse negatively impacts patient´s employment status 1 0 (0.0) 0 (0.0) 32 (100.0) Consensus
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clinically meaningful CNS activity observed with adjuvant 
osimertinib.

Nearly 66% of panelists concurred that the magnitude of 
DFS benefit with osimertinib is enough for its indication 
as adjuvant therapy for resected early-stage NSCLC. The 
uncertainty (22%) or disagreement (12%) among experts 
regarding this issue might be related to the immaturity of 
OS data in the ADAURA study. Nevertheless, panel experts 
agreed that adjuvant osimertinib could change the treatment 
paradigm in completely resected stage IB–IIIA NSCLC 
(72%).

In addition to the lack of mature OS data, the high cost 
and the 3-year treatment duration of osimertinib may ham-
per its widespread use. Consensus was not achieved on the 
inconvenience of prolonged duration of osimertinib treat-
ment. Overall, 32% of panelists did not agree that the 3-year 
treatment period may be troublesome for the patient. As the 
panelists recognized (84% agreed), the budget impact of osi-
mertinib is notable. However, although a cost-effectiveness 
analysis has not been performed yet, effective relapse pre-
vention may avoid the need of additional expensive further 
treatment for recurrent disease.

Table 3  Results of the two-step Delphi process for the statements relating to the role of adjuvant therapy in early-stage NSCLC with EGFR sen-
sitizing mutation

CNS central nervous system, EGFR epidermal growth factor receptor, NSCLC non-small cell lung cancer
a This statement was considered to have achieved consensus as the voting percentage was nearly the 66.6% threshold for consensus
b This statement was modified to be evaluated in round 2. The initial proposal of this statement was as follows: “The incorporation of osimertinib 
in the adjuvant setting require EGFR mutation testing, which may result in a limitation”
c This statement was modified to be evaluated in round 2. The initial proposal of this statement was as follows: “Limitation of the therapeutic 
options in case of recurrence determines the administration of osimertinib as adjuvant treatment”

Statements Round Rejected 
(scores 
1–3)

Undeter-
mined 
(scores 4–6)

Accepted 
(scores 
7–9)

Consensus

1. There is a rationale for using osimertinib as adjuvant therapy for advanced 
NSCLC with sensitizing EGFR mutation based on consistency of clinically 
significant results

1 1 (3.1) 3 (9.4) 28 (87.5) Consensus

2. There is a rationale for using osimertinib as adjuvant treatment for NSCLC 
with EGFR sensitizing mutation based on clinical evidence demonstrating 
the CNS activity

1 1 (3.1) 4 (12.5) 27 (84.4) Consensus

3. Based on the data of the ADAURA study interim analysis, the DFS benefit 
of osimertinib is clinically significant

1 1 (3.1) 2 (6.3) 29 (90.6) Consensus

4. Based on the data of the ADAURA study interim analysis, osimertinib will 
change the treatment paradigm in patients with stage IB–IIIA EGFR-mutated 
NSCLC

1 2 (6.3) 7 (21.9) 23 (71.9) Consensus

5. The magnitude of the DFS benefit of osimertinib is enough for its therapeu-
tic indication in the adjuvant setting

1 4 (12.5) 7 (21.9) 21 (65.6) Consensusa

6.The DFS benefit of osimertinib across all subgroups in the ADAURA study 
is of relevance

1 1 (3.1) 6 (18.8) 25 (78.1) Consensus

7. The prolonged duration of osimertinib treatment may be inconvenient for 
the patient

1 6 (18.8) 6 (18.8) 20 (62.5) No consensus

2 10 (32.3) 10 (32.3) 11 (35.5) No consensus
8. The budget impact of osimertinib is notable 1 0 (0.0) 5 (15.6) 27 (84.4) Consensus
9. The requirement of EGFR mutation testing in patients with resected disease 

involves a limitation to the incorporation of osimertinib as an adjuvant 
therapy

1 6 (18.8) 6 (18.8) 20 (62.5) No  consensusb

2 17 (54.8) 7 (22.6) 7 (22.6) No consensus
10. Alternative options for early detection of relapse, such as minimal residual 

disease detection, should be considered
1 2 (6.3) 10 (31.3) 20 (62.5) No consensus

2 3 (9.7) 8 (25.8) 20 (64.5) No consensus
11. Adjuvant chemotherapy treatment cannot be dispensed with now when it is 

indicated in early-stage NSCLC patients if adjuvant osimertinib is adminis-
tered

1 6 (18.8) 4 (12.5) 22 (68.8) Consensus

12. Osimertinib administration as an adjuvant therapy may limit therapeutic 
options in case of recurrence

1 14 (43.8) 11 (34.4) 7 (21.9) No  consensusc

2 13 (41.9) 8 (25.8) 10 (32.3) No consensus
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The use of osimertinib in the adjuvant setting requires 
molecular testing for all patients with resected EGFR-
mutated NSCLC. Nevertheless, panel experts did not per-
ceive genomic profiling as a potential limitation for the use 
of adjuvant osimertinib, and most panelists (84%) agreed 
that EGFR mutation testing should be done after surgical 
resection according to guideline recommendations [29]. 
However, consensus was not achieved on the recommenda-
tion for testing other genomic alterations or PD-L1 expres-
sion probably due to the lack of specific targeted therapies 
and immunotherapy results that were available when the 
Delphi survey was performed.

Although detection of circulating tumor DNA (ctDNA) 
and MRD by liquid biopsy after curative-intent surgery 
may be a prognostic and dynamic marker of early recur-
rence, there was no consensus about the role of MRD detec-
tion as an alternative option for early detection of relapse. 
Indeed, several studies are exploring the potential value of 
ctDNA monitoring to detect the MRD in resected early-stage 
NSCLC, based on small available evidence [30–32].

No consensus was reached on the potential limitation of 
therapeutic options available upon recurrence on osimer-
tinib, although nearly 42% of panelists did not perceive 
this issue as a limitation to its use in the adjuvant setting. 
In this context, patients who develop disease recurrence 
despite treatment with adjuvant osimertinib should prob-
ably undergo tumor or liquid biopsy to assess for acquired 
resistance mechanisms. Nevertheless, further research is 
required to delineate more clearly the optimal treatments 
upon recurrence on osimertinib.

Data from Delphi studies focused on NSCLC are still 
limited and have mostly focused on other aspects of disease 
management. A Delphi panel has previously described treat-
ment patterns, use of resources and costs associated with the 
treatment of metastatic NSCLC in Spain [33]. Other Delphi 
panel studies have been conducted to establish recommenda-
tions on surgical decision-making in NSCLC patients (34) 
or NSCLC surveillance after stereotactic ablative radiation 
therapy [35]. Recently, a Delphi study was conducted for 
optimized treatment strategies for patients with advanced 
NSCLC with EGFR sensitizing mutations in Spain [36]. 
However, to our knowledge, the study presented here is the 
first Delphi consensus focused on the clinical management 
of early-stage EGFR-mutated NSCLC, which makes it par-
ticularly interesting after the publication of the ADAURA 
study results.

This expert panel study has several limitations. First, the 
results should be interpreted in the context of a national 
Delphi project and panelists’ responses reflect the oncology 
practice in Spain. Second, an arbitrary consensus thresh-
old of 66% was set as a frequent consensus cut-off, and 
we should consider that a different threshold would yield 
different findings. Lastly, panel experts did not have the 

opportunity to re-evaluate the non-consensus statements 
considering other experts’ feedback as comments from pan-
elists were not collected. The strengths of this study include 
the high participation of the expert panelists in the 2-round 
Delphi process (97%) from hospitals distributed throughout 
the country, ensuring geographical representativeness of dif-
ferent Spanish regions.

In conclusion, this Delphi study provides valuable 
insights into relevant questions in the management of 
patients with early-stage NSCLC. The expert consensus 
emphasizes the role of adjuvant treatment and support the 
use of osimertinib in the adjuvant scenario. Additionally, 
this Delphi process also identified specific issues that remain 
unresolved in the setting of early-stage NSCLC. Efforts 
should be therefore focused on those questions for which 
panel experts expressed uncertainty, including the impact 
on OS, the duration of adjuvant therapy with osimertinib, 
the role and implications of molecular testing in the adjuvant 
scenario, and the financial impact of the whole process.
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tary material available at https:// doi. org/ 10. 1007/ s12094- 022- 02941-5.

Acknowledgements The authors would like to acknowledge the Del-
phi panel experts of the EARLY study to participate in the project. 
Manuel Cobo Dols, Hospital Regional Universitario de Málaga, Mál-
aga (Spain); Carlos Camps, Consorci Hospital General Universitari de 
Valencia (HGUV), Valencia (Spain); Laura Mezquita, Hospital Clinic 
de Barcelona—IDIBAPS, Barcelona (Spain); Oscar Juan-Vidal, Hos-
pital Universitari i Politècnic La Fe, Valencia (Spain); Nuria Viño-
las, Hospital Clinic de Barcelona, Barcelona (Spain); Diego Márquez 
Medina, Hospital Universitario Miguel Servet de Zaragoza, Zaragoza 
(Spain); Enric Carcereny, Institut Català d'Oncologia (ICO) Badalona, 
Badalona (Spain); Reyes Bernabé, Hospital Virgen del Rocío, Sevilla 
(Spain); Ignacio Gil Bazo, Clínica Universidad de Navarra, Madrid 
(Spain); Ana Laura Ortega Granados, Hospital Universitario de Jaén, 
Jaén (Spain); Martín Lázaro, Complexo Hospitalario Universitario de 
Vigo (CHUVI), Vigo (Spain); Pilar Lianes, Hospital de Mataró, Barce-
lona (Spain); Jordi Remón, Centro Integral Oncológico Clara Campal 
(CIOCC) HM Delfos Barcelona, Barcelona (Spain); Josefa Terrasa 
Pons, Hospital Universitario Son Espases, Palma de Mallorca (Spain); 
Jesús Corral, Clínica Universidad de Navarra, Madrid (Spain); Rosario 
García-Campelo, Hospital Universitario A Coruña, A Coruña (Spain); 
Edurne Arriola, Hospital del Mar, Barcelona (Spain); Carlos Álvarez 
Fernández, Hospital Universitario Central de Asturias, Oviedo (Spain); 
Luis Paz Ares, Hospital Universitario 12 de Octubre, Madrid (Spain); 
David Vicente, Hospital Universitario Virgen Macarena, Sevilla 
(Spain); Delvys Rodríguez, Hospital universitario Insular de Gran 
Canaria, Gran Canaria (Spain); Noemi Reguart, Hospital Clinic de Bar-
celona, Barcelona (Spain); Ernest Nadal, Institut Català d'Oncologia, 
Barcelona (Spain); Marta López-Brea Piqueras, Hospital Universitario 
Marqués de Valdecilla, Santander (Spain); and Manuel Dómine, Hos-
pital Universitario Fundación Jiménez Díaz, Madrid (Spain).

Funding The project was funded by ICAPEM (for its acronym in 
Spanish of Asociación para la Investigación de Cáncer de Pulmón en 
Mujeres). The opinions expressed are those of the authors. The fund-
ing party did not influence any aspect of the study design, collection, 
analysis or interpretation of data, or decision to submit the manuscript 
for publication.

https://doi.org/10.1007/s12094-022-02941-5


290 Clinical and Translational Oncology (2023) 25:283–291

1 3

Declarations 

Conflict of interest D. Isla has received consulting fees from AbbVie, 
Amgen, AstraZeneca, Bayer, BMS, Boehringer Ingelheim, F. Hoff-
mann-La Roche, Lilly, Merck, MSD, Pfizer, Sanofi, and Takeda, has 
received speaker Honoraria from Amgen, AstraZeneca, Bayer, BMS, 
Boehringer Ingelheim, F. Hoffmann-La Roche, MSD, Pfizer, and 
Takeda, has participated in Clinical Trials sponsored AbbVie, Amgen, 
AstraZeneca, Bayer, Boehringer Ingelheim, BMS, Daiichi Sankyo, F. 
Hoffmann-La Roche, Janssen, Lilly, Merck, Mirati, MSD, Novartis, 
Pfizer, and Sanofi, and has received research grant from BMS, F. Hoff-
mann-La Roche, GSK, Lilly, Merck, and MSD. A. Insa has served in 
the advisory board role for Bristol, MSD, Pfizer, Roche, and Amgen, 
has received expert testimony from Bristol, Pfizer, Roche, and Astra-
Zeneca, has received travel expenses from Bristol, MSD, and Roche. E. 
Felip has received honoraria for advisory board and speaker´s bureau 
from Amgen, AstraZeneca, Bayer, Boehringer Ingelheim, Bristol My-
ers Squibb, Daiichi Sankyo, Eli Lilly, F. Hoffman-La Roche, GlaxoS-
mithKline, Janssen, Medical Trends, Medscape, Merck KGaA, Merck 
Sharp and Dohme, Novartis, Peptomyc, PeerVoice, Pfizer, Regeneron, 
Sanofi Genzyme, Seattle Genetics and Takeda, she is an independent 
board member in Grifols, and she has received research funding from 
Fundación Merck Salud, and grant for oncology Innovation, Merck 
and Healthcare KGaA. P. Garrido has served on an advisory role for 
Abbvie, Amgen, AstraZeneca, Bayer, Boehringer Ingelheim, Bristol 
(BMS), GlaxoSmithKline (GSK), Janssen, Lilly, MSD, Novartis, Pfiz-
er, Roche, Takeda, Sanofi, she has received speaker honoraria from As-
traZeneca, Boehringer Ingelheim, Bristol (BMS), Janssen, MSD, Med-
scape, Novartis, Pfizer, Roche, Takeda, and TouchTime. J. Remon has 
served on an advisory board for MSD, Boehringer Ingelheim, BMS, 
Astrazeneca, Roche; Bayer, Takeda and Janssen, has received speaker 
honoraria from Pfizer, and MSD, has received travel reimbursement 
from Ose immunotherapeutics, BMS, Astrazeneca, and Roche, and he 
is a co-editor in CTO. J.M. Trigo has served on an advisory board for 
MSD, Boehringer Ingelheim, BMS, Takeda, Janssen, Bayer, and EI-
SAI, has received speaker honoraria from Pfizer, MSD, AstraZeneca, 
EISAI, and Bayer, and has received travel reimbursement from BMS, 
AstraZeneca, Roche, and MSD. J. De Castro has received honoraria for 
consultancy/advisory board from AstraZeneca, Boehringer Ingelheim, 
Clovis, Pfizer, and Roche.

Ethical approval This study does not involve patient data collection, 
and therefore, the approval of an ethics committee(s) was not required.

Informed consent Data gathered for this Delphi study are entirely 
based on the feedback provided by the panel of experts on the question-
naire statements. This study does not involve participation of patients, 
and therefore, informed consent is not required.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Remon J, Soria JC, Peters S. Early and locally advanced non-
small-cell lung cancer: an update of the ESMO clinical practice 
guidelines focusing on diagnosis, staging, systemic and local 
therapy. Ann Oncol. 2021;32(12):1637–42.

 2. Group NM-aC. Preoperative chemotherapy for non-small-cell 
lung cancer: a systematic review and meta-analysis of individual 
participant data. Lancet. 2014;383(9928):1561–71.

 3. Group NM-aC, Arriagada R, Auperin A, Burdett S, Higgins 
JP, Johnson DH, et al. Adjuvant chemotherapy, with or with-
out postoperative radiotherapy, in operable non-small-cell lung 
cancer: two meta-analyses of individual patient data. Lancet. 
2010;375(9722):1267–77.

 4. Lim E, Harris G, Patel A, Adachi I, Edmonds L, Song F. Preop-
erative versus postoperative chemotherapy in patients with resect-
able non-small cell lung cancer: systematic review and indirect 
comparison meta-analysis of randomized trials. J Thorac Oncol. 
2009;4(11):1380–8.

 5. Arriagada R, Dunant A, Pignon JP, Bergman B, Chabowski M, 
Grunenwald D, et al. Long-term results of the international adju-
vant lung cancer trial evaluating adjuvant cisplatin-based chemo-
therapy in resected lung cancer. J Clin Oncol. 2010;28(1):35–42.

 6. Felip E, Altorki N, Zhou C, Csoszi T, Vynnychenko I, Golob-
orodko O, et al. Adjuvant atezolizumab after adjuvant chemo-
therapy in resected stage IB-IIIA non-small-cell lung cancer 
(IMpower010): a randomised, multicentre, open-label, phase 3 
trial. Lancet. 2021;398(10308):1344–57.

 7. Forde PM, Spicer J, Lu S, Provencio M, Mitsudomi T, Awad MM, 
et al. Neoadjuvant nivolumab plus chemotherapy in resectable 
lung cancer. N Engl J Med. 2022;386:1973–85.

 8. Wu YL, Tsuboi M, He J, John T, Grohe C, Majem M, et al. Osi-
mertinib in resected EGFR-mutated non-small-cell lung cancer. 
N Engl J Med. 2020;383(18):1711–23.

 9. O’Leary C, Gasper H, Sahin KB, Tang M, Kulasinghe A, Adams 
MN, et al. Epidermal growth factor receptor (EGFR)-mutated 
non-small-cell lung cancer (NSCLC). Pharmaceuticals (Basel). 
2020;13(10):273.

 10. Obradovic J, Djordjevic N, Tosic N, Mrdjanovic J, Stankovic B, 
Stanic J, et al. Frequencies of EGFR single nucleotide polymor-
phisms in non-small cell lung cancer patients and healthy indi-
viduals in the Republic of Serbia: a preliminary study. Tumour 
Biol. 2016;37(8):10479–86.

 11. Soh J, Toyooka S, Matsuo K, Yamamoto H, Wistuba II, Lam S, 
et al. Ethnicity affects EGFR and KRAS gene alterations of lung 
adenocarcinoma. Oncol Lett. 2015;10(3):1775–82.

 12. Midha A, Dearden S, McCormack R. EGFR mutation incidence 
in non-small-cell lung cancer of adenocarcinoma histology: a 
systematic review and global map by ethnicity (mutMapII). Am J 
Cancer Res. 2015;5(9):2892–911.

 13. Mitsudomi T. Molecular epidemiology of lung cancer and geo-
graphic variations with special reference to EGFR mutations. 
Transl Lung Cancer Res. 2014;3(4):205–11.

 14. Wu YL, John T, Grohe C, Majem M, Goldman JW, Kim SW, et al. 
Postoperative chemotherapy use and outcomes from ADAURA: 
osimertinib as adjuvant therapy for resected EGFR-mutated 
NSCLC. J Thorac Oncol. 2021;17:423–33.

 15. Tsuboi MWY, He J, et  al. Osimertinib adjuvant therapy in 
patients (pts) with resected EGFR mutated (EGFRm) NSCLC 
(ADAURA): central nervous system (CNS) disease recurrence. 
Ann Oncol. 2020;31:S1177.

 16. Majem M, Goldman JW, John T, Grohe C, Laktionov K, Kim 
SW, et al. Health-related quality of life outcomes in patients with 
resected epidermal growth factor receptor-mutated non-small cell 

http://creativecommons.org/licenses/by/4.0/


291Clinical and Translational Oncology (2023) 25:283–291 

1 3

lung cancer who received adjuvant osimertinib in the phase III 
ADAURA trial. Clin Cancer Res. 2022;28:2289–96.

 17. Remon J, Hendriks LEL. Osimertinib should be the standard of 
care for the adjuvant therapy of stage IB to IIIA EGFR-mutant 
NSCLC. J Thorac Oncol. 2021;16(3):368–70.

 18. Uprety D. Osimertinib should not yet be considered the standard 
of care for EGFR-mutant NSCLC in the adjuvant setting. J Thorac 
Oncol. 2021;16(3):371–4.

 19. Hasson F, Keeney S, McKenna H. Research guidelines for the 
Delphi survey technique. J Adv Nurs. 2000;32(4):1008–15.

 20. Yeh JS, Van Hoof TJ, Fischer MA. Key features of academic 
detailing: development of an expert consensus using the Delphi 
method. Am Health Drug Benefits. 2016;9(1):42–50.

 21. Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, 
Lazaro P, et al. The RAND/UCLA appropriateness method user's 
manual. 2001.

 22. Majem M, Hernandez-Hernandez J, Hernando-Trancho F, Rodri-
guez de Dios N, Sotoca A, Trujillo-Reyes JC, et al. Multidiscipli-
nary consensus statement on the clinical management of patients 
with stage III non-small cell lung cancer. Clin Transl Oncol. 
2020;22(1):21–36.

 23. Douillard JY, Rosell R, De Lena M, Carpagnano F, Ramlau R, 
Gonzales-Larriba JL, et al. Adjuvant vinorelbine plus cisplatin 
versus observation in patients with completely resected stage IB-
IIIA non-small-cell lung cancer [Adjuvant Navelbine International 
Trialist Association (ANITA)]: a randomised controlled trial. Lan-
cet Oncol. 2006;7(9):719–27.

 24. Pignon JP, Tribodet H, Scagliotti GV, Douillard JY, Shepherd 
FA, Stephens RJ, et al. Lung adjuvant cisplatin evaluation: a 
pooled analysis by the LACE collaborative Group. J Clin Oncol. 
2008;26(21):3552–9.

 25. Strauss GM, Herndon JE 2nd, Maddaus MA, Johnstone DW, John-
son EA, Harpole DH, et al. Adjuvant paclitaxel plus carboplatin 
compared with observation in stage IB non-small-cell lung cancer: 
CALGB 9633 with the Cancer and Leukemia Group B, radiation 
therapy oncology group, and north central cancer treatment group 
study groups. J Clin Oncol. 2008;26(31):5043–51.

 26. Kelly K, Altorki NK, Eberhardt WE, O’Brien ME, Spigel DR, 
Crino L, 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(34):4007–14.

 27. Pennell NA, Neal JW, Chaft JE, Azzoli CG, Janne PA, Govindan 
R, et al. SELECT: a phase II trial of adjuvant Erlotinib in patients 
with resected epidermal growth factor receptor-mutant non-small-
cell lung cancer. J Clin Oncol. 2019;37(2):97–104.

 28. Zhong WZ, Wang Q, Mao WM, Xu ST, Wu L, Shen Y, 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(1):139–48.

 29. Planchard D, Popat S, Kerr K, Novello S, Smit EF, Faivre-Finn 
C, et al. Metastatic non-small cell lung cancer: ESMO clinical 
practice guidelines for diagnosis, treatment and follow-up. Ann 
Oncol. 2018;29(Suppl 4):192–237.

 30. Abbosh C, Birkbak NJ, Wilson GA, Jamal-Hanjani M, Constantin 
T, Salari R, et al. Phylogenetic ctDNA analysis depicts early-stage 
lung cancer evolution. Nature. 2017;545(7655):446–51.

 31. Cheng ML, Pectasides E, Hanna GJ, Parsons HA, Choudhury 
AD, Oxnard GR. Circulating tumor DNA in advanced solid 
tumors: clinical relevance and future directions. CA Cancer J Clin. 
2021;71(2):176–90.

 32. Gale D, Heider K, Ruiz-Valdepenas A, Hackinger S, Perry M, 
Marsico G, et al. Residual ctDNA after treatment predicts early 
relapse in patients with early-stage non-small cell lung cancer. 
Ann Oncol. 2022;33(5):500–10.

 33. Isla D, Gonzalez-Rojas N, Nieves D, Brosa M, Finnern HW. Treat-
ment patterns, use of resources, and costs of advanced non-small-
cell lung cancer patients in Spain: results from a Delphi panel. 
Clin Transl Oncol. 2011;13(7):460–71.

 34. Darling G, Malthaner R, Dickie J, McKnight L, Nhan C, Hunter 
A, et al. Quality indicators for non-small cell lung cancer opera-
tions with use of a modified Delphi consensus process. Ann 
Thorac Surg. 2014;98(1):183–90.

 35. Nguyen TK, Senan S, Bradley JD, Franks K, Giuliani M, Guck-
enberger M, et al. Optimal imaging surveillance after stereotac-
tic ablative radiation therapy for early-stage non-small cell lung 
cancer: findings of an international Delphi consensus study. Pract 
Radiat Oncol. 2018;8(2):e71–8.

 36. Isla D, de Castro J, Garcia-Campelo R, Majem M, Vicente D, 
Juan-Vidal O. Treatment strategy optimization for patients with 
non-small-cell lung cancer harboring EGFR mutation: a Delphi 
consensus. Clin Transl Oncol. 2021;23(7):1304–13.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	A Delphi consensus panel about clinical management of early-stage EGFR-mutated non-small cell lung cancer (NSCLC) in Spain: a Delphi consensus panel study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design
	Delphi experts
	Delphi questionnaire domainitem generation
	Two-round Delphi process
	Statistical analysis

	Results
	Clinical management of early-stage NSCLC
	Role of adjuvant therapy in early-stage NSCLC
	Role of adjuvant therapy in early-stage NSCLC with sensitizing EGFR mutation

	Discussion
	Acknowledgements 
	References




