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Background: Following the ADAURA study results, showing that adjuvant

osimertinib was associated with significant improvement in disease-free

survival among patients with stage IB-IIIA epidermal growth factor receptor

mutation positive (EGFRm+) non-small cell lung carcinoma (NSCLC), an Early

Access Program (EAP) was activated in Italy to provide preapproval access

to osimertinib.

Methods: The ELBA observational retrospective cohort study aims to describe

the characteristics, diagnostic workup, mutation testing, and treatment patterns

of the patients included in the ADAURA EAP. The retrospective observation

period was from the day of the first procedure leading to the pathological

diagnosis of NSCLC (index date) to osimertinib initiation and data were

obtained frommedical records or other original documents available at the sites.

Results: Overall, 71 patients were evaluable, mainly females (73.2%), with mean

(SD) age of 67.5 (8.7) years. Age-adjusted Charlson Comorbidity Index scored 2 or

3 for 74.7% of patients without considering lung cancer. Forty-six (66.7%) out of

69 evaluable patients with available data were discussed at the multi-disciplinary

team meeting. The median (25th-75th percentiles) time from the initial diagnostic

suspicion to the index date was 52.0 (30.0-67.0) days and from index date to

EGFR test prescription 20.0 (0.0-42.0) days. Among patients with available data

(N = 69), the tests were mostly single-gene polymerase chain reaction mutation-

specific test (63.8%) and next-generation sequencing (33.3%). Primary tumor

surgery was mostly lobectomy (n/N=63/71, 88.7%). Pathological staging was IB

for 21.1% of patients, II for 43.7% and III for 35.2%. Adjuvant chemotherapy prior to

osimertinib was administered in 32.4% of patients. Osimertinib was started after a

median (25th-75th percentiles) time from tumor resection of 2.9 (2.1-4.9) months.

Conclusions: The ELBA Study showed an evolving landscape in biomarker-

driven and molecular targeted therapies in early-stage NSCLC management

towards the integration of mutational testing into clinical practice, with a growing

focus on an optimal definition of adjuvant treatment.
KEYWORDS

adjuvant treatment, EAP, early-stage NSCLC, EGFR, osimertinib, real-world
1 Introduction

Lung cancer is one of the most common malignancies and

causes of cancer-related death worldwide (1, 2). Non‐small cell lung

cancer (NSCLC) accounts for 80-85% of all newly diagnosed lung

cancer cases (3). About 20% of NSCLC patients are diagnosed with

stages I and II, and 30% with stage III. Stages I-III are considered

early to locally advanced stages for which the mainstay treatment is

surgery, possibly within a multidisciplinary strategy including neo/

adjuvant systemic treatment to reduce the risk of post-operative

recurrences (4, 5). The past decade has seen new advancements in

the management of NSCLC with remarkable progress in screening,

diagnosis and treatment (6–8), highlighting the importance of

individualized approaches and changing the landscape of post-

operative adjuvant treatments (9–11). A subset of NSCLC patients

harbors genetic alterations identified as driver mutations, such as

epidermal growth factor receptor (EGFR) mutations, observed in
02
approximately 20% of patients with NSCLC (12). The most

common mutations in patients with EGFR mutation-positive

(EGFRm+) NSCLC are deletions in exon 19 (Ex19del) or exon 21

L858R point mutation (12). Among new treatment strategies for

these patients, the third-generation oral EGFR-tyrosine kinase

inhibitor (TKI) osimertinib has emerged as an effective adjuvant

therapy after complete tumor resection (13–15). The ADAURA

study (ClinicalTrials.gov identifier: NCT02511106) showed that

adjuvant osimertinib was associated with significant improvement

in disease-free survival and overall survival among patients with

stage IB to IIIA (as classified according to American Joint

Committee on Cancer [AJCC] Cancer Staging Manual 7th

edition) EGFRm+ NSCLC (13–16). Following approval by the

Food and Drug Administration (FDA) and the European

Medicines Agency (EMA) (17), this regimen became the standard

of care as adjuvant therapy for patients with completely resected

stage IB-IIIA EGFRm+ NSCLC, according to the ESMO (18) and
frontiersin.org
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the National Comprehensive Cancer Network (NCCN) Clinical

Practice Guidelines in Oncology (4).

In Italy, following the ADAURA study, an Early Access

Program (EAP) was activated in March 2021 to provide pre-

approval access to adjuvant osimertinib for patients with NSCLC

with common EGFR sensitizing mutations after complete tumor

resection (D5161R00036 EAP, hereinafter “ADAURA EAP”),

which included 182 subjects across 82 cancer centers. While

randomized clinical trials have demonstrated significant efficacy

and a favorable safety profile of osimertinib in early NSCLC, there is

a paucity of Italian real-world data on the use of osimertinib in the

clinical practice (19, 20). In particular, we were specifically

interested in deeply analyzing the population included in the

ADAURA EAP, a program which brought the ADAURA

protocol into real-world oncology clinical practice, with the aim

to provide valuable data from different patient groups not routinely

included in clinical trials, especially in this setting characterized by a

heterogeneous patient population and post-operative approaches

based on pathological findings and initial tumor burden.

The ELBA observational study aimed to describe the

characteristics, diagnostic workup, mutation testing, and

treatment patterns of patients diagnosed with EGFRm+ NSCLC

treated with adjuvant osimertinib in the real-world Italian practice

within the ADAURA EAP.
2 Materials and methods

2.1 Study design and data collection

ELBA was an Italian, multicenter, observational retrospective

cohort study. For each included patient, the observation period

started from the day of the first procedure that led to the

pathological diagnosis of NSCLC, defined as “index date”. The

retrospective observation period was framed between the index date

and the date of initiation of the osimertinib treatment in the context

of the ADAURA EAP (Supplementary Figure S1).

The data relating to the observation period were secondary data

obtained from medical records or other original documents

available at the sites and were collected using an electronic Case

Report Form (eCRF). Collected variables are listed in

Supplementary Table S1.
2.2 Study objectives

The primary objective was to describe the demographic and

clinical characteristics of patients diagnosed with EGFRm+ NSCLC

eligible for adjuvant osimertinib in the ADAURA EAP in Italy.

Secondary objectives were to describe (i) the diagnostic work-

up of EGFRm+ NSCLC patients according to the standard clinical

practice in Italy; (ii) the mutation testing patterns among NSCLC

patients; (iii) the treatment patterns of patients diagnosed with

EGFRm+ NSCLC before osimertinib initiation in the EAP.
Frontiers in Oncology 03
2.3 Patient population

Male or female patients aged ≥ 18 years at the time of inclusion,

with histologically-confirmed diagnosis of EGFRm+ NSCLC

classified as stage IB, II, or III following complete tumor

resection, who had entered the ADAURA EAP and had received

at least one osimertinib administration were included in the study,

provided they (or their legally acceptable representatives) had

signed the ELBA Study subject informed consent and privacy

form. Patients had NSCLC with common sensitizing EGFR

mutations (Ex19Del, L858R), either alone or in combination with

other EGFR mutations including T790M. Deceased patients were

not included, as were those with unavailable medical chart or

clinical information regarding patients’ characteristics, diagnostic

approaches and treatments received for NSCLC prior to the

inclusion in the study.
2.4 Statistical methods

The sample size is defined according to feasibility

considerations. Further information can be found in

Supplementary Table S2. No formal hypotheses were pre-

specified and statistical significance testing was not planned for

this observational study with a descriptive aim.

Eligible subjects were defined as included subjects meeting all

inclusion criteria and not meeting the exclusion criterion. Patients

with missing data for one or more variables were not excluded from

the study. Missing data was not replaced. Descriptive statistics were

provided to report demographic and clinical characteristics of

patients, including mean and standard deviation (SD), median

and quartiles, absolute and relative frequencies, according to the

type of considered variables.

All analyses were performed using SAS Enterprise Guide

version 8.2 and SAS 9.4 (SAS Institute, Cary, NC, USA). Study

design and conduct, data monitoring, eCRF setup, and statistical

analyses were performed by IQVIA Solutions Italy SRL, on behalf

of AstraZeneca.
2.5 Ethics

The ELBA Study was approved by the Ethics Committees of all

participating institutions, and was conducted in accordance with

the Helsinki Declaration of 1964, and its later amendments.
3 Results

3.1 Patients’ demographic and clinical
characteristics

From May 30, 2023, to March 21, 2024, a total of 73 patients

were enrolled in the study across 26 Italian oncology sites willing to
frontiersin.or
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participate, provided each had included at least 3 patients in the

EAP. Of these, 71 (97.3%) fulfilled all inclusion/exclusion criteria

and were considered eligible and evaluable for statistical analysis

(Supplementary Figure S2). Median (25th-75th percentiles) duration

of observation was 3.4 (2.7-5.8) months. Eligible patients were

mainly females (n=52 patients, 73.2%) and, regarding ethnic

background, 70 (98.6%) patients were White and one patient was

Asian. Their demographic and clinical characteristics are detailed in

Table 1. Overall, tobacco users were 36 (50.7%), specifically they

were all cigarette smokers. Considering environmental exposure, 32

(45.1%) patients lived in small cities, villages, or rural areas, 22

(31.0%) in medium-sized cities (<500,000 inhabitants), and 17

(23.9%) in large cities (500,000 inhabitants or more).

Only 17 (23.9%) eligible patients had at least one sign detected

at physical examination or one symptom reported at the index date

(details in Table 1). At the index date, the median (25th-75th
Frontiers in Oncology 04
percentiles) age-adjusted Charlson Comorbidity Index (CCI)

score without considering current lung cancer was 3.0 (2.0-3.0),

with 53 patients (74.6%) scoring 2 or 3 (details in Table 1). Eligible

patients with medical-surgical history other than NSCLC were 59

(83.1%), in 49 of which (69.0%) the condition was ongoing at the

index date (details in Supplementary Table S3). Also at the index

date, 35 (49.3%) patients were being treated with at least one drug

for other non-NSCLC related conditions (details of medications in

Supplementary Table S3).

The most common location of the primary tumor was

peripheral (n=44 patients, 62.9%), while 26 (37.1%) patients had

central NSCLC (one patient with missing data). Table 2 summarizes

the overall clinical cancer stage at the index date according to the

AJCC Cancer Staging Manual 8th edition. At postoperative

histological examination, all NSCLC but one (n=70, 98.6%) were

adenocarcinomas. Patients with no regional lymph nodes
TABLE 1 Demographic and clinical characteristics of eligible patients (N = 71).

Baseline characteristics n (%)

Sex assigned at birth, females 57 (73.2)

Mean (SD) age at the index date (years) 67.5 (8.7)

Tobacco users 36 (50.7)

Previous users 25 (35.2)

Current users 11 (15.5)

Patients with family history of lung cancer in any first-degree relative (parent, sibling, or child)a 6 (15.0)

Patients with ≥1 sign or symptom at the index dateb 17 (23.9)

Loss of weight 6 (8.5)

Dyspnea 5 (7.0)

Chest pain 4 (5.6)

Dysphonia 3 (4.2)

Cough 2 (2.8)

Dizziness 2 (2.8)

Hemoptoe, altered kinesthesia, pneumonia, right shoulder pain, each 1 (1.4)

WHO-PS

0 52 (73.2)

1 19 (26.8)

Age-adjusted CCI score at the index date (patients per score)c

0 3 (4.2)

1 7 (9.9)

2 23 (32.4)

3 30 (42.3)

4 6 (8.5)

5 2 (2.8)
CCI, Charlson Comorbidity Index; Index date, day of the first procedure that led to the pathological diagnosis of NSCLC; NSCLC, Non-Small Cell Lung Cancer; SD, Standard Deviation; WHO-
PS, World Health Organization – Performance Status.
aThe percentage was computed on the N = 40 patients with available data. Five patients had one first-degree family member affected by lung cancer, and one patient had three.
bMore than one option could have been recorded per patient.
cThe age-adjusted CCI has been calculated excluding active localized NSCLC from the scoring.
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involvement at postoperative assessment were 32 (45.1%). Table 2

also shows the postoperative pathological cancer staging and the

node classification among patients with stages II and III (AJCC

Cancer Staging Manual 8th edition).
Frontiers in Oncology 05
3.2 Diagnostic work-up

The diagnosis of NSCLC was made in 2021 in 65 (91.5%)

patients, in 2020 in 5 (7.0%), and in 2022 in one patient. The initial

suspicion of lung cancer came from the incidental detection of a

nodule in 42 (59.2%) patients, from symptomatic disease at

presentation in 20 (28.2%), and for other reasons in 6 (8.5%)

cases (3 patients with missing data). The median (25th-75th

percentiles) time interval from the initial suspicion of lung cancer

to the index date was 52.0 (30.0-67.0) days. Most patients (n=48,

67.6%) underwent the diagnostic process entirely in the clinical site

where the patient was included in the ELBA Study, while 23 (32.4%)

did not. All patients underwent at least one imaging evaluation

performed during the whole NSCLC diagnostic process, as detailed

in Table 3. Outside of surgical resection, another 43 (60.6%) eligible

patients had at least one cyto-histopathologic examination during

the NSCLC diagnostic work-up, as shown in Table 3. Lymph node

preoperative sampling was performed during the diagnostic process

in 18 (25.4%) patients, while bronchoscopy was performed in 22

(31.0%) patients.

In the diagnostic process, the multi-disciplinary team (MDT)

was involved in 46 (66.7%) cases with available data while it was not

involved in 23 (33.3%) cases (2 patients with missing data).

Specialists consistently included in the MDT were medical

oncologists (100% of cases), thoracic surgeons and pathologists

(97.8%), followed by radiation oncologists (76.1%), radiologists

(65.2%), pulmonologists/bronchoscopists (54.3%), molecular

biologists (43.5%), and nuclear medicine physicians (34.8%),

while in 2 cases an anesthetist was also involved.

Stratifying the MDT involvement in the diagnostic process by

NSCLC clinical staging at the index date (AJCC Cancer Staging

Manual 8th edition), such involvement was most frequent in stages

III (n/N=11/14; 78.6%), and II (n/N=19/25; 76.0%). The MDT was

involved in the indication to tumor resection in 41 (58.6%) cases. In

these 41 patients, the MDT participated in the assessment of all

anatomical, biological, and functional operability criteria in

accordance with the AIOM Guidelines 2020 on lung cancer (21).

The most involved specialists were medical oncologists (n=41;

100%), thoracic surgeons and pathologists (n=40; 97.6%),

followed by radiation oncologists (n=30; 73.2%) and radiologists

(n=28; 68.3%).
3.3 Mutation tests

The EGFR mutation testing was most frequently prescribed by

the medical oncologist (43 of 46 patients managed by the MDT in

the diagnostic process, 93.5%) or performed by the pathologist as

reflex test (34 patients, 73.9%).

The median (25th-75th percentiles) time interval from the index

date to the date of initial EGFR test prescription (regardless of pre-

operative or surgical sample) was 20.0 (0.0-42.0) days, and from

initial prescription to the date of the report of the test result was 16.0

(8.0-27.0) days. The type of EGFR test was mostly a single-gene

polymerase chain reaction (PCR) mutation-specific test (n=44;
TABLE 2 Clinical and pathological cancer staging (AJCC Cancer Staging
Manual 8th edition).

NSCLC cancer staging n (%)

Overall clinical cancer staging at the index datea

I 29 (41.4)

II 27 (38.6)

III 14 (20.0)

Missing 1

Detailed clinical cancer staging at the index datea

IA1 1 (1.4)

IA2 2 (2.9)

IA3 7 (10.0)

IB 19 (27.1)

IIA 8 (11.4)

IIB 19 (27.1)

IIIA 13 (18.6)

IIIB 1 (1.4)

Missing 1

Detailed pathological cancer staging (postoperative)a

IB 15 (21.1)

IIA 4 (5.6)

IIB 27 (38.0)

IIIA 24 (33.8)

IIIB 1 (1.4)

N classification among patients with pathological cancer
stage IIb

N0 16 (51.6)

N1 15 (48.4)

N classification among patients with pathological cancer
stage IIIc

N0 1 (4.0)

N1 3 (12.0)

N2 21 (84.0)
AJCC, American Joint Committee on Cancer; Index date: day of the first procedure that led to
the pathological diagnosis of NSCLC; NSCLC, Non-Small Cell Lung Cancer.
aPercentages were computed excluding patients with missing values from the total.
bPercentages were computed over the total number of patients with pathological cancer stage
II (N = 31).
cPercentages were computed over the total number of patients with pathological cancer stage
III (N = 25).
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63.8%), followed by next-generation sequencing (NGS) on NGS-

based platform (n=23; 33.3%). An automated PCR-based platform

was used only in 2 (2.9%) cases with available data (2 patients with

data missing). The biologic samples tested were surgical samples

from tumor resection in 58 (81.7%) cases and preoperative biopsy

samples in 9 (12.7%) cases. Preoperative and surgical samples were

both analyzed in 2 (2.8%) cases, as well as preoperative cytological

samples. The type of EGFR mutation detected before osimertinib

treatment was Ex19Del in 44 (62.0%) patients, L858R in 28 (39.4%)

patients, and T790M in one patient, with more than one mutation

recorded per patient. Other mutation tests other than EGFR were

performed before osimertinib treatment in 47 (66.2%) patients, as

specified in Table 4. Programmed death-ligand 1 (PD-L1) level was

tested before osimertinib treatment in 41 (57.7%) of 71 eligible

patients. The Tumor Proportion Score (TPS) value was <1% in 16
Frontiers in Oncology 06
(39.0%) patients, between 1% and 49% in 24 (58.5%) patients, and

≥50% in one patient with PD-L1 level tested.
3.4 Treatment patterns

The mean (SD) time from index date to tumor resection was 0.8

(1.3) months. Primary tumor surgery was mostly lobectomy (n/

N=63/71; 88.7%). Bilobectomy was performed in additional 5

(7.0%) cases and total pneumonectomy, wedge resection, and

parietal pleurectomy in 1 case each. On lymph nodes, systematic

sampling was performed in 16 (22.5%) patients, and random

sampling in 4 (5.6%). Mediastinal lymph node dissection was

performed in 27 (38.0%) patients, lobe-specific systematic node

dissection in 8 (11.3%). The remaining patients underwent other

types of surgical interventions, such as extended lymph node

dissection. The most common type of surgical approach was

video-assisted thoracic surgery (VATS) (n/N=42/71; 59.2%),

followed by open surgery (n=23; 32.4%), and robotically-assisted

thoracic surgery (RATS) (n=6; 8.5%). Adjuvant chemotherapy prior

to osimertinib was performed in 23 of the 71 (32.4%) eligible
TABLE 3 Type of imaging and cyto-histopathologic examinations during
the NSCLC diagnostic process.

NSCLC diagnostic process n (%)

Type of imaging examinationa

FDG-PET scan 59 (83.1)

CT scan, chest 53 (74.6)

CT scan, brain 34 (47.9)

Bronchoscopy 22 (31.0)

X-ray, chest 18 (25.4)

EBUS 9 (12.7)

CT scan, total body 7 (9.9)

MRI, brain 4 (5.6)

MRI, abdomen 1 (1.4)

Bone scan 1 (1.4)

Type of pathological examinationa

Transbronchial needle
aspiration

13 (18.3)

Core-needle biopsy 9 (12.7)

Fine-needle aspiration 7 (9.9)

Percutaneous needle biopsy 7 (9.9)

Transbronchial lung biopsy 5 (7.0)

Thoracotomy biopsy 5 (7.0)

Bronchial alveolar lavage 3 (4.2)

Thoracentesis 1 (1.4)

Thoracoscopy, diagnostic 1 (1.4)

Mediastinoscopy biopsy 1 (1.4)

Other types of evaluation 6 (8.5)
CT, Computed Tomography; EBUS, Endobronchial Ultrasound; FDG, Fluorodeoxyglucose;
MRI, Magnetic Resonance Imaging; NSCLC, Non-Small Cell Lung Cancer; PET, Positron
Emission Tomography.
aPatients may have undergone more than one examination.
TABLE 4 Mutational tests (other than EGFR) performed in the NSCLC
diagnostic process.

Other mutational tests n (%)

Patients with mutational tests (other than
EGFR) performed before osimertinib
treatment initiation

47 (66.2)

Genes testeda

ALK 41 (87.2)

ROS1 37 (78.7)

BRAF 33 (70.2)

KRAS 31 (66.0)

MET 21 (44.7)

RET 21 (44.7)

HER2 9 (19.1)

NTRK (1,2,3) 4 (8.5)

Other genes
tested, n

5 (10.6)

NRAS 4

PIK3CA 3

FGFR3 1

IDH1 1

IDH2 1

KIT 1

PDGFRA 1
EGFR, epidermal growth factor receptor; NSCLC, Non-Small Cell Lung Cancer.
aPercentages were computed on eligible patients undergone mutation testing procedures
(other than EGFR mutational tests) before osimertinib treatment initiation in the context of
the ADAURA EAP (N = 47).
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patients (as detailed in Table 5). Thirteen of these patients had

pathological stage III, and 10 had stage II (9 of whom were IIB).

Overall, osimertinib was started after a median (25th-75th

percentiles) time from tumor resection of 2.9 (2.1-4.9) months.
4 Discussion

Description of patients ’ demographic and clinical

characteristics was the primary study objective. The ELBA

patients (N = 71) had a mean age of 68 years and, as shown in

the ADAURA trial (13), were mainly females, which is consistent

with the higher reported prevalence of EGFR mutations in women

(22, 23). WHO Performance Status (PS) was good – 0 for 73% of

patients and 1 in the remaining 27% – consistently with the fact that

patients were all fit for surgery.

A high percentage of patients (83%) had at least one other

relevant medical condition occurred in the past and/or ongoing at

NSCLC diagnosis, including a high percentage of other solid organ

malignancies (27% of the overall participants), higher than that
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reported in a large patient population with advanced metastatic

NSCLC (24), where about 80% of patients had no other tumors.

Consistently, the age-adjusted CCI score – calculated at the index

date – was quite high, with 42% of patients having a CCI score of 3

and 32% having a CCI score of 2. The CCI has been reported as a

better prognostic factor than individual comorbid conditions in

NSCLC (25, 26) and these high scores, in addition to the high mean

age, describe an overall clinically complex population.

NSCLC histotype was adenocarcinoma in all patients but one,

in line with the higher prevalence of EGFR mutations in lung

adenocarcinoma than in non-adenocarcinomas (22). Most patients

were in pathological stage IIB and IIIA (38% and 34%, respectively),

but about 21% of patients were in stage IB for which adjuvant

chemotherapy is not recommended – except in selected cases (27,

28) – and targeted therapy represents a major treatment

opportunity. It is worth noting that 10 (14.3%) patients with

available data (N = 70) were classified as stage IA (AJCC Cancer

Staging Manual 8th edition) at clinical evaluation while at

pathological evaluation on surgical sample they were evaluated as

stages IB-IIIA. This is in line with a previous report that showed a

possible clinical stage underestimation, especially in very early

stages of NSCLC (29).

Overall, an MDT was involved in only two thirds of the patients,

which is lower than currently expected, also considering that recent

data confirmed that MDT-based NSCLC management is associated

with better quality of care and even longer overall survival (30).

However, it is interesting to look at MDT involvement stratified by

the different stages of the disease: most of the cases not managed by

an MDT (57%) were in the earliest clinical stages of the diseases, IA

and IB. It can be hypothesized that patients at the lowest stages were

referred simply and directly to surgery, without convening the

MDT. Interestingly, the radiation oncologist was frequently

involved in the MDT, which is consistent with the continuous

improvements in radiotherapy and recent developments in the field

of individualized radiotherapy also in early-stage NSCLC (31).

The diagnostic work-up was carried out for most patients in the

same year (2021) and in the same clinical site, ensuring a good

uniformity of approaches. It is worth noting that the percentage of

brain CT as staging procedure was unexpectedly low, considering

that the incidence of brain metastases in patients with EGFR-

mutant NSCLC has been estimated to be up to 70% (32–35). A

possible explanation could be that during the pre-surgery diagnostic

process the results of the EGFR tests were not yet available, with

41.4% of patients with available data (N = 70) classified as having

clinical staging I at the index date. Also noteworthy is the low

percentage of patients who underwent pre-operative lymph node

sampling, a procedure that should normally be performed in

patients with positive lymph nodes (N1 and N2) on clinical-

radiological assessment (18). The limited median interval – of

only 20 days – between the index date and the prescription of the

EGFR test is a positive note, which confirms the growing practice of

carrying out mutational tests even in the early stages of NSCLC. The

recent CancerLinQ Discovery database retrospective analysis

reported that the frequency of EGFR testing tended to increase

with increasing severity of NSCLC disease stage, despite – as the
TABLE 5 Adjuvant chemotherapy regimens administered before
osimertinib.

Adjuvant chemotherapy n (%)

Patients treated with
adjuvant chemotherapy
following surgery

23 (32.4)

Types of chemotherapy administered in the adjuvant settinga,b

Cisplatin 19 (82.6)

Vinorelbine 15 (65.2)

Gemcitabine 8 (34.8)

Carboplatin 5 (21.7)

Pemetrexed 1 (4.3)

Chemotherapy combinations, n

Cisplatin, Vinorelbine 13

Cisplatin, Gemcitabine 6

Carboplatin, Gemcitabine 2

Carboplatin, Vinorelbine 2

Carboplatin, Pemetrexed 1

Reasons for adjuvant chemotherapy permanent
discontinuationa,b

Treatment regimen completed as
per planning

18 (78.3)

Unacceptable toxicity 5 (21.7)

No overall value of continued
treatment regimen according to
medical judgement

1 (4.3)
aPercentages were computed on eligible patients treated with adjuvant chemotherapy
following surgery (N = 23).
bMore than one option could have been recorded per patient.
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authors underline – biomarker testing is important to ensure

appropriate therapies and optimal outcomes for all patients with

stage I–III NSCLC (36). On the other hand, recent data from a real-

world, unselected cohort of lung adenocarcinoma have shown that

the percentage of patients harboring EGFR mutations is relatively

high also in the lower disease stages, providing a strong rationale for

routine testing of early stage lung cancers for EGFR mutations in

the West-European population (37). The Ex19del and L858R

mutations represent approximately 85%-90% of EGFR mutations

in NSCLC (38) and were consistently present in almost all ELBA

patients. The most used method for EGFR testing was the specific

single-gene PCR test (64% of cases), followed by the NGS-based

platform technique, both recognized as acceptable for detecting

EGFR mutations, although NGS is believed to achieve higher

sensitivity values than PCR-based methods (39). In our

population, the test was performed on the surgical specimen in

the majority of patients (85% overall), while currently preoperative

biopsies are usually performed. Interestingly, two thirds of our

patients underwent other mutation tests, which we consider

encouraging especially referred to 2021. The tested genes – ALK,

ROS1, BRAF, KRAS, MET, RET – are in line with recent literature

(10). On the other hand, the percentage of patients tested for PD-L1

was unexpectedly low, considering that NSCLCs are usually

subjected to the analysis of PD-L1 protein expression to guide the

use of immune checkpoint inhibitors (40). Even more surprising

were the reported percentages of tumor cells expressing PD-L1,

with only one patient expressing PD-L1 in ≥50% of cells, in contrast

with previously published data reporting PD-L1 as overexpressed in

NSCLC (41–43).

The most common type of surgical approach was VATS

lobectomy, which is indeed believed to be becoming the standard

of care for early-stage NSCLC (1). Italy is recognized as having

always been at the forefront of minimally invasive surgery,

particularly in the field of thoracic surgery, with more than 95%

of Italian thoracic surgery units participating in the VATS Group

registry, in which more than 12000 cases are registered (44).

Following surgery and before receiving osimertinib within the

ADAURA EAP, less than half (41%) of patients with pathological

stage II-III received adjuvant chemotherapy after a median time of

about 2 months, which consisted predominantly of four cycles of

cis/carboplatin-based regimens in line with existing literature (15).

Alongside the pathological stage, the presence of medical conditions

other than NSCLC in a substantial proportion of patients might

have contributed to influencing the choice of adjuvant treatment

approach (45), although the study protocol did not foresee

collecting the clinical reasons for administering or withholding

adjuvant chemotherapy.

The ELBA Study has some other limitations. First, the

retrospective data of patients enrolled in the EAP cannot fully

represent the current Italian standard of diagnosis and care also

considering that the participating study sites were not randomly

sampled but chosen according to their participation in the

ADAURA EAP. Although not all clinical institutions activated in

the EAP were involved in the ELBA Study, the relatively high
Frontiers in Oncology
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number of participating sites distributed throughout Italy can be

considered a mitigating factor for this limitation. Furthermore, as in

all retrospective studies, there was the risk of having a proportion of

missing data. However, since the availability of medical charts or

clinical information on treatments received for NSCLC was an

eligibility criterion, the risk of missing data for relevant clinical

information was minimized. In addition, as a mitigation preventive

action, a feasibility study assessment allowed us to evaluate if

specific variables were systematically missing or not available in

standard clinical practice, which permitted to define the expectation

of key variables availability. Another limitation is the exclusion

from the study of dead or untraceable subjects. However, since the

study included subjects with early-stage disease who underwent

radical surgery, we believe that the exclusion of those who died

prematurely may have had a limited impact both in terms of

selection bias and on the achievement of the study objectives.

Based on the literature, it was expected that over 95% of target

subjects potentially involved in the EAP would have been alive

during the enrollment period of the ELBA Study, as specified in the

study protocol, and the updated results of the ADAURA study

confirm this assumption (15). Regarding traceability, since all

patients were included in the EAP activated in specific clinical

centers, the percentage of untraceable subjects is likely negligible,

also thanks to the short enrollment period. Lastly, the study lacks

sex-stratified analyses, because the limited number of subjects,

especially males, discouraged us from performing a subgroup

analyses. Nevertheless, we recognize this may represent a

limitation to our results’ generalizability.
5 Conclusions

Despite the above-listed limitations, the ELBA Study provided

an insight into the characteristics, the diagnostic work-up, the

mutation testing, and treatment patterns of patients diagnosed

with EGFRm+ NSCLC and treated with adjuvant osimertinib

following complete tumor resection in a real-world setting in

Italy. The results show a rapidly evolving landscape in biomarker-

driven and molecular targeted therapies in NSCLC management

towards the integration of biomarkers and mutational testing into

clinical practice. Moreover, there seems to be a growing focus on an

optimal definition of adjuvant treatment, based on a personalized

treatment paradigm to reduce recurrence risk. Finally, the

importance of the involvement of MDT in the early diagnosis and

treatment of NSCLC seems to be recognized, although there is room

for further improvement.
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