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The European Society for Medical Oncology (ESMO) Clinical Practice Guidelines for the diagnosis, treatment and follow-
up of patients with oncogene-addicted metastatic non-small-cell lung cancer (mNSCLC), published in January 2023, was
modified according to previously established standard methodology, to produce the Pan-Asian adapted (PAGA) ESMO
consensus guidelines for the management of Asian patients with oncogene-addicted mNSCLC. The adapted guidelines
presented in this manuscript represent the consensus opinions reached by a panel of Asian experts in the treatment of
patients with oncogene-addicted mNSCLC representing the oncological societies of China (CSCO), Indonesia (ISHMO),
India (ISMPO), Japan (JSMO), Korea (KSMO), Malaysia (MOS), the Philippines (PSMO), Singapore (SSO), Taiwan (TOS)
and Thailand (TSCO), co-ordinated by ESMO and the Korean Society for Medical Oncology (KSMO). The voting was
based on scientific evidence and was independent of the current treatment practices, drug access restrictions and
reimbursement decisions in the different regions of Asia. The latter are discussed separately in the manuscript.
The aim is to provide guidance for the optimisation and harmonisation of the management of patients with
oncogene-addicted mNSCLC across the different regions of Asia, drawing on the evidence provided by both Western
and Asian trials, while respecting the differences in screening practices, molecular profiling and age and stage at
presentation. Attention is drawn to the disparity in the drug approvals and reimbursement strategies between the
different regions of Asia.
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INTRODUCTION

In 2020, lung cancer, with an estimated 1 796 144 deaths,
was the leading cause of cancer-related deaths worldwide,
accounting for 18.0% of all cancer-related deaths.1,2 The
majority (1 122 517; 61.9%) of lung cancer-related deaths
were in the continent of Asia and the four countries with
the highest numbers of deaths from lung cancer were
China (733 291 deaths, accounting for 39.7% of all deaths
globally), the United States (138 225 deaths, 7.7%), Japan
(83 369 deaths, 4.7%) and India (66 279 deaths, 3.7%).1 It
is predicted that the number of global deaths from lung
cancer will increase between 2022 and 2045 by 78.0% to
3.24 million deaths, with the continent of Asia predicted
to see the second highest percentage rise in deaths
(þ89.4%; 2 163 499 deaths) after Africa (þ122%; 100 951
deaths).3

The leading cause of lung cancer is tobacco smoking
which, either first- or second-hand, has been predicted to
be associated with 80%-90% of all lung cancer cases.4 In
2018, it was estimated that 26.6% (308 million) of Chi-
nese adults were smokers (Smokers refers to tobacco
smokers. Never smokers are people who have never
smoked tobacco. Ever smokers are people who have
smoked tobacco) and a further 732 million were exposed
to second-hand smoke.4,5 Approximately half of all Chi-
nese men smoke compared with 2.1% of women, and a
similar pattern, with much higher percentages of men
smoking than women, is seen throughout Asia.5,6 There is
also a high prevalence of lung cancer in never smokers in
East Asia, accounting for 39.7% of lung cancer cases in
China, 38% in South Korea and 32.8% in Japan.7 The
majority of these never-smoker lung cancer cases are in
women and in 2011, the prevalence of lung cancer per
100 000 females in China was 21.3 cases compared with
16.4 and 11.4 for Germany and Italy, respectively, despite
the higher (w20%) prevalence of female adult smoking in
these countries.7-9 Indoor cooking fumes and indoor coal
burning may contribute to the incidence of lung cancer in
never-smoking women in China.8,10 Other risk factors for
lung cancer include diet, alcohol consumption, air pollu-
tion and occupational/environmental exposure, as well as
infections such as tuberculosis.10,11

The dependency of tumour cells on a single oncogenic
protein to maintain their malignant phenotype is known
as ‘oncogene addiction’.12 Non-small-cell lung cancer
(NSCLC) accounts for 85% of all lung cancer cases and has
multiple oncogenic drivers. These include mutations in
the epidermal growth factor receptor gene (EGFR; the
most frequent aberration in Asian patients with NSCLC,
and seen in 40%-60% of cases),13,14 the KRAS proto-
oncogene, GTPase (KRAS mutated in 3.8%-8.0% of Asian
cases of NSCLC)15 and the B-Raf proto-oncogene, serine/
threonine kinase (BRAF mutated in 1.3% of Asian cases of
NSCLC)16; mutations or amplifications in the erb-b2 re-
ceptor tyrosine kinase 2 [ERBB2, also known as the human
epidermal growth factor 2 (HER2)] gene (mutated in 1%-
4% of all NSCLC cases and is higher in Asian cases, and
2 https://doi.org/10.1016/j.esmoop.2024.103996
amplified in 2%-5% of all treatment-naïve cases)17-19;
rearrangements involving the ALK receptor tyrosine ki-
nase (ALK, 2.3%-6.7% of Asian cases of NSCLC),15 the ROS
proto-oncogene 1, receptor tyrosine kinase (ROS1, 2.4%
of all cases of NSCLC and overrepresented in Asian pa-
tients),20,21 the Ret proto-oncogene (RET, 1%-2% of all
cases of NSCLC)22 and the neurotrophic receptor tyrosine
kinase (NTRK) receptor genes, NTRK1, 2 and 3 (<1% of all
cases of NSCLC)17; as well as structural rearrangements in
the MET proto-oncogene, receptor tyrosine kinase (MET,
the most frequent, which results in exon 14 skipping, seen
in 2%-4% of all NSCLCs, or MET amplifications, seen in 1%-
5% of all cases of NSCLC).23 The management and prog-
nosis of NSCLC has been revolutionised through the
identification of oncogenic drivers, such as those
mentioned above, and the development of therapies that
target them.24-26

NSCLC has two major subtypes: adenocarcinoma (ADC,
accounting for 50% of all cases of NSCLC) and squamous-
cell carcinoma (SCC, accounting for 30% of all cases of
NSCLC).27,28 In a Korean study comparing never smokers
with ever smokers, the ADC subtype was the predominant
subtype in never smokers (89.8% of cases) and accounted
for 44.9% of ever-smoker cases whereas the SCC subtype
was seen in 3.5% of never-smoker cases and 41.9% of
cases for ever smokers.9,29 While most oncogenic alter-
ations are shared between the two subsets, there are
differences in the prevalence. There is also a difference in
the frequency of actionable alterations between the two
subsets, for example, EGFR and KRAS mutations are
comparatively enriched in ADC.30,31 In Asian populations
with the ADC subtype, w80% will have targetable mo-
lecular alterations compared with 60% for Western pop-
ulations.30 Targetable alterations are much lower in SCC,
with a Dutch study finding that 77% of all SCCs did not
have therapeutically relevant alterations.32 Similar rates
were seen in an Indian analysis and comparison of SCC
samples from Korean patients with those in The Cancer
Genome Atlas database revealed a similar frequency in
alterations in targetable genes.29,33 These findings suggest
that, unlike ADC, there is no major difference in the rate of
targetable mutations in SCC between Asian and Western
patients.29,32

The most recent European Society for Medical Oncology
(ESMO) Clinical Practice Guidelines for the diagnosis,
treatment and follow-up of patients with oncogene-
addicted metastatic NSCLC (mNSCLC) were published in
January 2023.34 Therefore, a decision was taken by ESMO
and the Korean Society for Medical Oncology (KSMO) that
these latest ESMO guidelines should be adapted to provide
updated Pan-Asian guidelines for the management and
treatment of oncogene-addicted mNSCLC in patients of
Asian ethnicity. This manuscript summarises the Pan-Asian
adapted guidelines developed and agreed at a face-to-
face working meeting that took place in Seoul on 27 April
2024, hosted by KSMO. Each recommendation is accom-
panied by the level of evidence (LoE), grade of
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recommendation (GoR) and, where applicable, ESMO-
Magnitude of Clinical Benefit Scale (ESMO-MCBS) and
ESMO Scale for Clinical Actionability of molecular Targets
(ESCAT) scores (Supplementary Table S1, available at
https://doi.org/10.1016/j.esmoop.2024.103996).35,36

METHODOLOGY

This Pan-Asian adaptation of the current ESMO Clinical
Practice Guidelines34 was prepared in accordance with the
principles of ESMO standard operating procedures (https://
www.esmo.org/Guidelines/ESMO-Guidelines-Methodology)
and was a KSMOeESMO initiative endorsed by the Chinese
Society of Clinical Oncology (CSCO), the Indonesian Society
of Hematology and Medical Oncology (ISHMO), the Indian
Society of Medical and Paediatric Oncology (ISMPO), the
Japanese Society of Medical Oncology (JSMO), the Malay-
sian Oncological Society (MOS), the Philippine Society of
Medical Oncology (PSMO), the Singapore Society of
Oncology (SSO), the Taiwan Oncology Society (TOS) and the
Thai Society of Clinical Oncology (TSCO). An international
panel of experts was selected from the KSMO (n ¼ 6), the
ESMO (n ¼ 6 including the co-ordinator of the Pan-Asian
Guideline adaptations, TY) and two experts from each of
the nine other oncological societies. Only two of the six
expert members from the KSMO (TMK and HRK) were
allowed to vote on the recommendations together with the
experts from each of the nine other Asian oncology soci-
eties (n ¼ 20). All 20 Asian experts provided comments on
the pre-meeting survey and one consensus response per
society (see Supplementary Table S2, available at https://
doi.org/10.1016/j.esmoop.2024.103996). Only one voting
member per Asian society was present at the face-to-face
meeting. None of the additional KSMO non-voting mem-
bers or experts and none of the ESMO members or experts
were allowed to vote and were present in an advisory role
only (see Supplementary Material: Methodology, available
at https://doi.org/10.1016/j.esmoop.2024.103996). All the
Asian experts eligible to vote (n ¼ 20) approved the revised
recommendations.

RESULTS

A. Scientific adaptations of the ESMO recommendations

In the initial pre-meeting survey, the 20 voting Asian experts
reported on the ‘acceptability’ of the 73 recommendations
for the diagnosis, treatment and follow-up of patients with
oncogene-addicted mNSCLC from the most recent ESMO
Clinical Practice Guidelines34 (Supplementary Table S2,
available at https://doi.org/10.1016/j.esmoop.2024.103996),
in the five categories outlined in the text below and in
Table 1. A lack of agreement in the pre-meeting survey was
established for 37 recommendations, 27 of which were dis-
cussed at the face-to-face working meeting in Seoul to adapt
the recently published ESMO Clinical Practice Guidelines. For
ESMO ‘recommendations 1h, 3jj and 3kk’ there were dis-
crepancies relating to their applicability in certain regions of
Asia. Of these, ‘recommendations 1h and 3jj’ were not
Volume 9 - Issue 12 - 2024
discussed at the face-to-face meeting (see details in Supple-
mentary Material: Results and Figure S1, available at https://
doi.org/10.1016/j.esmoop.2024.103996).

1. DIAGNOSIS, PATHOLOGY AND MOLECULAR
BIOLOGYdRECOMMENDATIONS 1A-F

The Pan-Asian panel of experts agreed with and accepted
completely (100% consensus) the original ESMO recom-
mendations, ‘recommendations 1a-c, f-h, and j-o’ (Table 1),
without change, and, following discussion at the face-to
face meeting, the revised ‘recommendations 1d, e and i’.

Although EGFR mutations are more frequent in SCC in
non-smokers than smokers,29,37,38 and are more common in
females than males with SCC,38 discussion concerning
ESMO ‘recommendation 1d’ focused around the high inci-
dence of EGFR mutations in SCC found in certain regions of
Asia and in Asian patients with SCC compared with Cauca-
sian patients with SCC.29 For example, in one Chinese study
of 163 pure SCC cases, EGFR mutations were identified in
18% of cases, significantly higher than in western countries
where EGFR mutations occur in <5% of SCC cases.39,40 As a
result, it was agreed to modify the text of the original ESMO
‘recommendation 1d’ to include a sentence suggesting
EGFR testing might be performed for patients with SCC
regardless of their smoking history in those regions where
the incidence of EGFR-mutated SCC is high, as shown in the
bold text below and in Table 1, to read as follows (100%
consensus):

1d. The molecular tests below are recommended in pa-
tients with advanced non-squamous-cell carcinoma.
They are not recommended in patients with a confi-
dent diagnosis of pure squamous-cell carcinoma,
except in specific cases, e.g. young (<50 years) pa-
tients, never (<100 cigarettes in a lifetime)/former
light smokers (<15 pack-years, all kinds of tobacco)
or long-time ex-smokers (quit smoking >15 years
ago, all kinds of tobacco) [IV, A]. In specific regions
(e.g. India, Japan and China) with a high incidence
of EGFR mutation in squamous-cell carcinoma, EGFR
testing might also be performed regardless of smok-
ing history [IV, B; consensus ¼ 100%].

In the case of the original ESMO ‘recommendation 1e’
(see Supplementary Table S2, available at https://doi.org/
10.1016/j.esmoop.2024.103996) it was felt that the sec-
ond sentence regarding minimum testing was unnecessary.
There was, however, some discussion around applicability
and minimal testing where resources or material are
limited. These will be discussed in part B of these guidelines
below which covers their applicability in the different re-
gions of Asia. Thus, the text was modified by removing the
second sentence and as per the bold text below and in
Table 1, to read as follows (100% consensus):

1e. EGFR mutation status should be determined [I, A]. The
test methodology should provide adequate coverage of
https://doi.org/10.1016/j.esmoop.2024.103996 3
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Table 1. Summary of Asian consensus recommendations for the treatment of patients with oncogene-addicted mNSCLC

Consensus

1. DIAGNOSIS, PATHOLOGY AND MOLECULAR BIOLOGY
1a. Adequate tissue material for histological diagnosis and molecular testing should be obtained to allow for individual treatment

decisions [IV, A].
100%

1b. Pathological diagnosis should be made according to the 2021 World Health Organization classification of lung tumours [IV, A]. 100%
1c. Specific subtyping of all NSCLCs is necessary for therapeutic decision making and should be carried out wherever possible. IHC

stains should be used to reduce the NSCLC-not otherwise specifieddrate to fewer than 10% of cases diagnosed [IV, A].
100%

1d. The molecular tests below are recommended in patients with advanced non-squamous-cell carcinoma. They are not
recommended in patients with a confident diagnosis of pure squamous-cell carcinoma, except in specific cases, e.g. young (<50
years) patients, never (<100 cigarettes in a lifetime)/former light smokers (<15 pack-years, all kinds of tobacco) or long-time ex-
smokers (quit smoking >15 years ago, all kinds of tobacco) [IV, A]. In specific regions (e.g. India, Japan and China) with a high
incidence of EGFRmutation in squamous-cell carcinomas, EGFR testing might also be performed regardless of smoking history
[IV, B].

100%

1e. EGFR mutation status should be determined [I, A]. The test methodology should provide adequate coverage of mutations in
exons 18-21, including those associated with resistance to some therapies [III, A].

100%

1f. The availability of TKIs effective against T790M-mutated recurrent disease makes T790M testing on disease relapse on first- or
second-generation EGFR TKIs mandatory [I, A].

100%

1g. Testing for ALK rearrangements should be carried out [I, A]. 100%
1h. Detection of the ALK translocation by FISH remains a standard, but IHC with high-performance ALK antibodies and validated

assays may be used for screening [III, A] and have been accepted as an equivalent alternative to FISH for ALK testing.
100%

1i. Testing for ROS1 rearrangements should be carried out [II, A]. IHC may be used as a screening approach [IV, A]. Detection of a
ROS1 translocation can be carried out or verified by FISH, NGS or reverse transcription PCR [IV, A].

100%

1j. BRAF V600 mutation status testing should be carried out [II, A]. 100%
1k. Testing for NTRK rearrangements should be carried out [II, A]. Screening for NTRK rearrangements may use IHC or NGS, with

appropriate testing follow-up to validate a positive result [II, A].
100%

1l. Testing for MET exon 14 skipping mutations, MET amplifications, RET rearrangements, KRAS G12C mutations and HER2 mutations
should be carried out [II, A].

100%

1m. If available, multiplex platforms (NGS) for molecular testing are preferable [III, A]. 100%
1n. RNA-based NGS is preferred for identifying an expanding range of fusion genes [III, B]. Whichever testing modality is used, it is

mandatory that adequate internal validation and quality control measures are in place and that laboratories participate in, and
perform adequately in, external quality assurance schemes for each biomarker test [III, A].

100%

1o. cfDNA (liquid biopsy) can be used to test for oncogenic drivers as well as resistance mutations, but all patients with a negative
cfDNA blood test still require tissue biopsy [II, A].

100%

2. STAGING AND RISK ASSESSMENT
2a. A complete history including a precise smoking history and comorbidities, weight loss, Eastern Cooperative Oncology Group

performance status (ECOG PS) and physical examination must be recorded [IV, A].
100%

2b. Laboratory standard tests including routine haematology, renal and hepatic functions and bone biochemistry tests are required.
Other tests (e.g. lipid spectrum and creatine kinase levels) depend on toxicity of the targeted therapy that will be used [IV, A].

100%

2c. An electrocardiogram is required if the targeted therapy can cause adverse cardiac events, including rhythmic modifications (e.g.
long QT) [IV, A].

100%

2d. Contrast-enhanced computed tomography (CT) scan of the chest and upper abdomen (including the liver and adrenal glands)
should be carried out at diagnosis [IV, A].

100%

2e. Imaging of the central nervous system (CNS) should be considered at diagnosis for all patients with metastatic disease [IV, B] and
is required for patients with neurological symptoms or signs [IV, A]. If available, CNS imaging with gadolinium-enhanced magnetic
resonance imaging (MRI) should be considered for all patients [IV, B].

100%

2f. If bone metastases are clinically suspected, bone imaging is required [IV, B]. 100%
2g. Bone scintigraphy, ideally coupled with CT, can be used for detection of bone metastasis [IV, B]. [18F]2-fluoro-2-deoxy-D-glucose

(FDG)-positron emission topography (PET)-CT is the most sensitive modality in detecting bone metastasis [III, B].
100%

2h. FDGePETeCT and brain imaging are recommended in patients suspected of having oligometastatic disease [IV, A]. In the
presence of a solitary metastatic site on imaging studies, efforts might be considered to obtain a cytological or histological
confirmation of stage IV disease [IV, B].

100%

2i. For oligometastatic disease with the suspicion of mediastinal lymph node involvement, mediastinal disease should be
pathologically proven if this potentially impacts the treatment plan [IV, A].

100%

2j. NSCLC must be staged according to the American Joint Committee on Cancer (AJCC)/Union for International Cancer Control (UICC)
TNM (tumourenodeemetastasis) 8th edition staging manual and must be grouped into the stage categories shown in
Supplementary Tables S2 and S3, available at https://doi.org/10.1016/j.annonc.2022.12.009 [IV, A].

100%

2k. Response evaluation is recommended after 8-12 weeks of treatment, using the same radiographic investigation that initially
demonstrated the tumour lesions [IV, B]. Follow-up with a PET scan is not routinely recommended, due to its relatively low
specificity despite a high sensitivity [IV, C].

100%

2l. Measurements and response assessment should follow Response Evaluation Criteria in Solid Tumours (RECIST) v1.1 [IV, A].115 The
clinical relevance of RECIST in evaluating the response remains debatable as patients can derive benefit from continuing the same
TKI after RECIST v1.1 progression [III, A].

100%

3. MANAGEMENT OF ADVANCED AND METASTATIC DISEASE
EGFR-mutated NSCLC
3a. All patients with a sensitising EGFR mutation should receive first-line EGFR TKIs irrespective of clinical parameters including PS,

gender, tobacco exposure and histology [I, A].
100%

3b. Third-generation EGFR TKIs (such as osimertinib) is the preferable first-line treatment option for patients with a classical
activating EGFR mutation (exon 19 deletion or exon 21 L858R), especially for patients with CNS metastases [I, A; ESMO-
Magnitude of Clinical Benefit (ESMO-MCBS) v1.1 score for osimertinib: 4; ESCAT: I-A].

100%

3c. First- or second-generation EGFR TKIs (such as erlotinib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-A], gefitinib [I, B; ESMO-MCBS
v1.1 score: 4; ESCAT: I-A], afatinib [I, B; ESMO-MCBS v1.1 score: 5; ESCAT: I-A] and dacomitinib [I, B; ESMO-MCBS v1.1 score: 3;
ESCAT: I-A]) are other first-line single-agent treatment options.

100%
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Table 1. Continued

Consensus

3d.
3d-i. Another first-line option for patients with a classical activating EGFR mutation (exon 19 deletion or exon 21 L858R) is

osimertinib combined with carboplatin-pemetrexed [I, A; ESMO-MCBS v1.1 score: 3; not EMA approved]. Alternatively,
another option is 3d-ii or 3d-iii.

3d-ii. Another first-line option for patients with a classical activating EGFR mutation (exon 19 deletion or exon 21 L858R) is
gefitinib combined with carboplatin-pemetrexed [I, B; not EMA approved].

3d-iii. Another first-line option for patients with a classical activating EGFR mutation (exon 19 deletion or exon 21 L858R) is
lazertinib combined with amivantamab [I, A; not EMA approved].

100%

100%

100%

3e. EGFR TKIs combined with anti-angiogenic therapy are additional first-line treatment options, including erlotinib-bevacizumab [I,
B; ESMO-MCBS v1.1 score: 2; ESCAT: I-A; EMA approved, not FDA approved] or erlotinib-ramucirumab [I, B; ESMO-MCBS v1.1
score: 3; ESCAT: I-A].

100%

3f. Considering toxicity, cost increases with adding additional treatments and patient inconvenience, single-agent EGFR TKIs are still a
standard first-line treatment [I, A; ESCAT: I-A].

100%

3g. Afatinib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-B] or osimertinib [III, B; ESCAT: I, B] is a recommended treatment option for
patients with a major uncommon, non-exon 20 insertion, sensitising EGFR mutation.

100%

3h. Patients who have moderate radiological progression with ongoing clinical benefit may continue with EGFR TKIs [III, A]. 100%
3i. Upon resistance to first-line first- or second-generation EGFR TKIs, patients should be tested for the presence of the EGFR exon 20

T790M mutation from plasma cfDNA and/or tumour re-biopsy [I, A].
100%

3j. Patients with T790M-positive resistance should receive third-generation EGFR TKIs (such as osimertinib) [I, A; ESMO-MCBS v 1.1
score: 4; ESCAT: I-A] as second-line therapy, whereas T790M-negative resistance might be treated with platinum-based ChT [III,
A]. Third-generation EGFR TKIs (such as osimertinib) can be considered in the case of brain-only progression [III, B].

100%

3k. Genomic analysis by plasma- or tissue-based NGS might be considered for a patient who develops resistance to a third-
generation TKI (such as osimertinib) [III, C].

100%

3l. Platinum plus pemetrexed ChT combined with amivantamab is the SoC upon progression on osimertinib [I, A]. Platinum doublet
ChT remains an option [III, B]. Clinical trial enrolment is encouraged, especially if a targetable resistance mechanism is identified
[III, B].

100%

3m. The combination of platinum plus paclitaxel/pemetrexed ChT with an anti-PD-(L)1 and bevacizumab/biosimilar may be
considered as a treatment option for patients following EGFR TKI failure, no contraindication for ICIs and anti-angiogenic agent
[III, B; for carboplatin-paclitaxel-atezolizumab-bevacizumab ESMO-MCBS v1.1 score: 3].

100%

3n. Single-agent ICIs may be considered as a treatment option only after progression on EGFR TKIs and ChT [IV, C]. 100%
ALK-rearranged NSCLC
3o. Patients should be treated in the first-line setting with alectinib, brigatinib, ensartinib or lorlatinib [I, A; ESMO-MCBS v1.1 score:

4; ESCAT: I-A]. These options are preferred over crizotinib or ceritinib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-A].
100%

3p. Alectinib [I, A; ESMO-MCBS score: 4; ESCAT: I-A] or brigatinib [I, A; ESMO-MCBS score: 4; ESCAT: I-A] is recommended in
patients who progress on treatment with, or are intolerant to, crizotinib.

100%

3q. Lorlatinib [II, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-A], ceritinib [III, C; ESMO- MCBS v1.1 score: 4; ESCAT: I-A] and ensartinib
[II, C] represent additional treatment options at crizotinib resistance.

100%

3r. In patients who progress after a second-generation ALK TKI, the newer-generation ALK inhibitor lorlatinib is an option [III, A;
ESMO-MCBS v1.1 score: 4; ESCAT: I-A].

100%

3s. Following progression on lorlatinib, ChT with a platinum-pemetrexed-based combination is recommended [III, A]. 100%
3t. Genomic analysis by plasma- or tissue-based NGS might be considered for a patient who develops resistance to a second- or

third-generation ALK TKI [III, C].
100%

Treatment of ROS1-rearranged NSCLC
3u. Crizotinib or entrectinib is recommended in the first-line setting [III, A; ESMO-MCBS v1.1 score: 3; ESCAT: I-B]. 100%
3v. Entrectinib, if available, is preferred over crizotinib in patients with brain metastases [III, A; ESMO-MCBS v1.1 score: 3; ESCAT: I-B]. 100%
3w. Repotrectinib, if available, is an option in the first-line setting but is not EMA approved [III, A; ESCAT: I-B]. 100%
3x. If patients have received crizotinib in the first-line setting, they may be offered a newer-generation TKI if available [III, A] (no EMA

approval) or platinum-based ChT in the second-line setting [IV, A].
100%

BRAF mutations
3y. BRAF-MEK inhibition using dabrafenib-trametinib is recommended [III, A; ESMO-MCBS v1.1 score: 2; ESCAT: I-B]. Another option

is encorafenib-binimetinib [III, A; ESMO-MCBS v1.1 score: 3; ESCAT: I-B].
100%

3z. If patients have received BRAF-MEK inhibition in the first-line setting, they may be offered platinum-based ChT with or without
immunotherapy in the second-line setting, regardless of their smoking history [IV, A]. For patients with a smoking history,
immunotherapy with or without ChT should be considered as per the ESMO CPG on non-oncogene-addicted mNSCLC [IV, B].99

100%

RET fusions
3aa. Treatment with selpercatinib is recommended as first-line therapy for patients with RET fusion-positive NSCLC [I, A; ESMO-MCBS

v1.1 score: 3; ESCAT: I-C].
100%

Other oncogenic drivers for which targeted therapy is available
3bb. Platinum-doublet ChT with or without ICIs is recommended as first-line therapy for patients with a MET amplification or HER2

mutation [IV, B].
100%

3cc. Capmatinib and tepotinib in first line [III, A; ESMO-MCBS v1.1 score: 3; ESCAT: I-B; FDA approved, not EMA approved] or in
second line [III, A; ESMO-MCBS v1.1 score: 3; ESCAT: I-B] are recommended in patients with a MET exon 14 skipping mutation.
Savolitinib may also be an option [III, A; ESCAT: I-B; not EMA or FDA approved].

100%

3dd. If patients have received a MET-specific inhibitor in the first-line setting, they may be offered platinum-based ChT with or
without immunotherapy in the second-line setting, regardless of smoking history [IV, A]. For patients with a smoking history,
immunotherapy with or without ChT should be considered as per the ESMO CPG on non-oncogene-addicted mNSCLC [IV, B].99

100%

3ee. In patients with HER2 exon 20 mutations, trastuzumab-deruxtecan, if available, is recommended for patients following prior
first-line therapy [III, B; ESCAT: II-B].

100%

3ff. Larotrectinib and entrectinib are recommended for patients with NSCLC and an NTRK gene fusion and who have no satisfactory
treatment options [III, A; ESMO-MCBS v1.1 score: 3; ESCAT: I-C].

100%
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Table 1. Continued

Consensus

3gg. For KRAS G12C-mutated NSCLC, it is recommended to follow the first-line treatment algorithms in the ESMO CPG on non-
oncogene-addicted mNSCLC [III, A].99

100%

3hh. Platinum-doublet ChT can be given to patients with KRAS G12C-mutated NSCLC and progression on first-line ICI monotherapy
[III, A].

100%

3ii. Sotorasib is recommended for treatment of KRAS G12C-mutated NSCLC failing prior therapy [I, B; ESMO-MCBS v1.1 score: 3;
ESCAT: I-B].

100%

3jj. Adagrasib is recommended for treatment of KRAS G12C-mutated NSCLC failing prior therapy [III, B; ESMO-MCBS v1.1 score: 2;
ESCAT: I-B; FDA approved, not EMA approved].

100%

3kk. Amivantamab combined with platinum-based ChT is recommended for the treatment of EGFR exon 20 insertion-mutated
NSCLC in the first-line setting [I, A; ESMO-MCBS v1.1 score: 3; ESCAT: I-B] or in the second- or later-line settings [III, B; ESMO-
MCBS v1.1 score: 3; ESCAT: I-B].

100%

3ll. Amivantamab monotherapy is an option after platinum-based ChT failure for the treatment of EGFR exon insertion-mutated
NSCLC not previously exposed to amivantamab [II, B; ESMO-MCBS v1.1 score: 3; ESCAT: I-B]

100%

Special populations
3mm. TKIs should be given to patients with PS � 2 and an oncogenic driver [III, A]. 100%
3nn. TKIs should be given to elderly patients [II, A]. 100%
3oo. Patients with oligometastatic disease at diagnosis may experience long-term PFS following systemic therapy and LAT (high-dose

RT or surgery) [II, B], but due to limited evidence, inclusion in clinical trials is preferred.
100%

3pp. Patients with advanced NSCLC and a driver mutation, with oligoprogression while on molecular targeted therapy, may benefit
from LAT (high-dose RT or surgery) including improved long-term disease-free survival, but data are limited and inclusion in
clinical trials is preferred.

100%

4. FOLLOW-UP, LONG-TERM IMPLICATIONS AND SURVIVORSHIP
4a. Follow-up every 8-12 weeks should be carried out if there is an option for a next line of therapy [IV, A]. 100%
4b. Psychosocial support should be offered if needed [IV, A]. 100%
4c. Smoking cessation should be encouraged [IV, A]. 100%

Palliative care in stage IV
4d. Early palliative care intervention is recommended, in parallel with standard oncological care [I, A]. 100%

AJCC, American Joint Committee on Cancer; ALK, ALK tyrosine kinase receptor; BRAF, B-Raf proto-oncogene serine/threonine kinase; cfDNA, circulating free DNA; ChT,
chemotherapy; CNS, central nervous system; CPG, Clinical Practice Guidelines; CT, computed tomography; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth
factor receptor; EMA, European Medicines Agency; ESCAT, ESMO Scale for Clinical Actionability of molecular Targets; ESMO, European Society for Medical Oncology; ESMO-MCBS;
ESMO-Magnitude of Clinical Benefit Scale; FDA, US Food and Drug Administration; FDG, [18F]2-fluoro-2-deoxy-D-glucose; HER2, human epidermal growth factor receptor 2; ICI,
immune checkpoint inhibitor; IHC, immunohistochemistry; KRAS, KRAS proto-oncogene, GTPase; LAT, local ablative therapy; MET, MET proto-oncogene, receptor tyrosine kinase;
mNSCLC, metastatic non-small-cell lung cancer; NGS, next-generation sequencing; NSCLC, non-small-cell lung cancer; NTRK, neurotrophic tyrosine receptor kinase; PET, positron
emission topography; PS, performance status; RECIST v1.1; Response Evaluation Criteria in Solid Tumours, version 1.1; RET, ret proto-oncogene; ROS1, ROS proto-oncogene 1,
receptor tyrosine kinase; RT, radiotherapy; SoC, standard of care; TKIs, tyrosine kinase inhibitors; TNM, tumourenodeemetastasis; UICC, Union for International Cancer Control.
CSCO, Chinese Society of Clinical Oncology; ESMO, European Society for Medical Oncology; ISHMO, Indonesian Society of Haematology and Medical Oncology; ISMPO, Indian
Society of Medical and Paediatric Oncology; JSMO, Japanese Society of Medical Oncology; KSMO, Korean Society for Medical Oncology; MOS, Malaysian Oncological Society;
PSMO, Philippine Society of Medical Oncology; SSO, Singapore Society of Oncology; TOS, Taiwan Oncology Society; TSCO, Thai Society of Clinical Oncology.
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mutations in exons 18-21, including those associated
with resistance to some therapies [III, A; consensus ¼
100%].

For the original ESMO ‘recommendation 1i’, which sug-
gests using FISH for the detection of ROS1 translocations,
with the possibility of using immunohistochemistry as a
screening approach (see Supplementary Table S2, available
at https://doi.org/10.1016/j.esmoop.2024.103996), there
was discussion regarding the fact that other assays can be
used, such as next-generation sequencing (NGS) and RTe
PCR. It was agreed (100% consensus) that a sentence
should be appended to the original ESMO recommendation
outlining the recommended assays for the detection of
ROS1 translocations, as per the bold text below and in
Table 1, to read as follows:

1i. Testing for ROS1 rearrangements should be carried out
[II, A]. IHC may be used as a screening approach [IV, A].
Detection of a ROS1 translocation can be performed or
verified by FISH, NGS or reverse transcription PCR [IV,
A; consensus ¼ 100%].
6 https://doi.org/10.1016/j.esmoop.2024.103996
2. STAGING AND RISK
ASSESSMENTdRECOMMENDATIONS 2A-L

The Pan-Asian panel of experts agreed with and accepted
completely (100% consensus) the original ESMO recom-
mendations, ‘recommendations 2a-b and 2d-g’ (Table 1),
without change, and following discussion the revised ‘rec-
ommendations 2c, h and i’.

For the original ESMO ‘recommendation 2c’, it was
pointed out that although most targeted therapies can
affect QT interval, serious adverse events (SAEs) from
prolonged QT are a very infrequent occurrence. However,
the Pan-Asian panel of experts agreed that the use of
electrocardiograms should be used to monitor the activity
of the heart if a targeted therapy is known to cause
adverse cardiac events. Thus ESMO ‘recommendation 2c’
was agreed without modification (100% consensus) to
read as follows:

2c. An electrocardiogram is required if the targeted ther-
apy can cause adverse cardiac events, including rhyth-
mic modifications (e.g. long QT) [IV, A; consensus ¼
100%].
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While all the Pan-Asian panel of experts agreed that 18-
fluoro-deoxyglucose positron emission tomography
computed tomography (FDGePETeCT) and brain imaging
should be carried out for patients with oligometastatic
disease which is the subject of the original ESMO ‘recom-
mendation 2h’, there was some discussion around the
second sentence and the GoR of the recommendation
which reads as follows:

In the presence of a solitary metastatic site on im-
aging studies, efforts should be made to obtain a
cytological or histological confirmation of stage IV dis-
ease [IV, A].

It was felt that, where possible, a biopsy for cytological
and histological purposes should be taken in patients with
suspected oligometastatic disease, but this is not always
possible. As a result, the GoR was downgraded from ‘A’ to
‘B’, ‘strong or moderate evidence for efficacy but with a
limited clinical benefit, generally recommended’, and the
wording of the recommendation modified as per the text in
bold below and in Table 1 (100% consensus), to read as
follows:

2h. FDGePETeCT and brain imaging are recommended in
patients suspected of having oligometastatic disease
[IV, A]. In the presence of a solitary metastatic site
on imaging studies, efforts might be considered to
obtain a cytological or histological confirmation of
stage IV disease [IV, B; consensus ¼ 100%].

The Pan-Asian panel of experts agreed that, in the case of
oligometastatic disease, the pathological evaluation of
suspected mediastinal disease should only be carried out if
the findings would likely affect the treatment options for
the patient, i.e. in the case of N0 with suspicion of medi-
astinal disease that might change a radiation target volume.
However, it was felt that clarification was needed regarding
what was meant in the original ESMO ‘recommendation 2i’
by ‘mediastinal disease’. Therefore, for clarification, the text
was modified, as below in bold and in Table 1 (100%
consensus), to read:

2i. For oligometastatic disease with the suspicion of medi-
astinal lymph node involvement, mediastinal disease
should be pathologically proven if this potentially im-
pacts the treatment plan [IV, A; consensus ¼ 100%].
3. MANAGEMENT OF ADVANCED AND METASTATIC
DISEASEdRECOMMENDATIONS 3A-PP

Figure 1 shows an algorithm for the treatment of stage IV
NSCLC following positive findings on molecular tests
adapted from the original ESMO Clinical Practice Guide-
lines34 and based on the discussions described below.
EGFR-mutated NSCLC

The Pan-Asian panel of experts agreed with and accepted
completely (100% consensus) the original ESMO
Volume 9 - Issue 12 - 2024
recommendations, ‘recommendations 3a, 3f, 3h-i’ and,
following discussion, the revised ‘recommendations 3b-e, 3g,
3j-3n’ (Table 1).

The global randomised phase III FLAURA trial compared
the third-generation EGFR tyrosine kinase inhibitors (TKI)
osimertinib to either of the first-generation EGF TKIs gefitinib
or erlotinib in 556 patients with previously untreated
mNSCLC harbouring a classical activating EGFR (exon 19
deletion or exon 21 L858R mutation) mutation. The median
overall survival (OS) was superior for the osimertinib group
(38.6 months) compared with the comparator group [31.8
months; hazard ratio (HR of death 0.80, 95% confidence in-
terval (CI) 0.64-1.00, P¼ 0.046], and grade�3 adverse events
(AEs) were 42% in the osimertinib group compared with 47%
in the comparator group.41 Two national subset analyses of
the FLAURA trial, from China and Japan, reported improved
progression-free survival (PFS) for the osimertinib groups
compared with the comparator group (17.8 months
compared with 9.8 months, respectively, for the Chinese
subset; HR 0.56, 95% CI 0.37-0.85; and 19.1 months
compared with 13.8 months, respectively, for the Japanese
subset; HR 0.61, 95% CI 0.38-0.99).42,43 For the Chinese
subset, the median OS for osimertinib was 33.1 months
compared with 25.7 months for the comparator first-
generation EGFR TKIs (HR 0.85, 95% CI 0.56-1.29, nominal
P ¼ 0.442). The Pan-Asian panel of experts agreed with the
ESMO ‘recommendation 3b’ that third-generation EGFR TKIs,
such as osimertinib, should be the preferred first-line option
for the treatment of patients with classical activating EGFR
mutations, especially for patients with central nervous sys-
tem (CNS) metastases. However, there are other third-
generation TKIs in development for the treatment of EGFR-
mutated NSCLC.44 An example is the EGFR TKI lazertinib
which has been approved in Korea for the treatment of pa-
tients with NSCLC harbouring EGFR T790M mutations that
have previously received EGFR TKI therapy,45 based on the
results of a phase I/II study in 78 patientswith activating EGFR
aberrations (exon 19 deletion, L858R mutation or T790M
mutation), which had an overall response rate (ORR) of
57.9%, disease control rate (DCR) of 89.5% and a median PFS
of 11.0 months.46 Furthermore, in the global, randomised
phase III LASER301 trial which compared lazertinib with
gefitinib in 393 untreated patients with locally advanced or
metastatic NSCLC harbouring a classical EGFR mutation, laz-
ertinib had a significantly longer median PFS (20.6 months
comparedwith 9.7months for gefitinib; HR 0.45, 95% CI 0.34-
0.58, P < 0.001).47 Although there were no significant dif-
ferences in the ORR (76.0% versus 76.1%, respectively) or
DCR (both 93.9%) between the two groups, the median
duration of response (DOR) was longer in the lazertinib group
than the gefitinib group (19.4 months versus 8.3 months,
respectively).47 Thus, it was felt that it was inadvisable to
specifically name one third-generation TKI. As a result, ESMO
‘recommendation 3b’ was modified as per the text in bold
below and in Table 1 (100% consensus) to read:

3b. Third-generation EGFR TKIs (such as osimertinib) are
the preferable first-line treatment option for patients
https://doi.org/10.1016/j.esmoop.2024.103996 7
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Stage IV mNSCLC, molecular tests positive (EGFR/ALK/ROS1/BRAF/RET/NTRK/MET/HER2/EGFRex20ins/KRAS G12C)

EGFR mutation
(refer to Figure 2)

Third-generation EGFR 
TKIs

[I, A]a,b

First- or second-
generation EGFR TKIs

[I, B]c
Alternatives:

Osimertinib-carboplatin-
pemetrexed

[I, A; MCBS 3]d,e

Gefitinib–carboplatin–
pemetrexed

[I, B]e
Lazertinib-amivantamab

[I, A]e
EGFR TKIs plus anti-

angiogenic therapy such 
as:

erlotinib-bevacizumab
[I, B; MCBS: 2;
ESCAT: I-A]d,f,g

or
erlotinib-ramucirumab

[I, B; MCBS: 3; 
ESCAT: I-A]d,f

Third-generation EGFR 
TKIs

[I, A]a,b

First- or second-
generation EGFR TKIs

[I, B]c
Alternatives:

Osimertinib-carboplatin-
pemetrexed

[I, A; MCBS 3]d,e

Gefitinib–carboplatin–
pemetrexed

[I, B]e
Lazertinib-amivantamab

[I, A]e
EGFR TKIs plus anti-

angiogenic therapy such 
as:

erlotinib-bevacizumab
[I, B; MCBS: 2;
ESCAT: I-A]d,f,g

or
erlotinib-ramucirumab

[I, B; MCBS: 3; 
ESCAT: I-A]d,f

MET ex14 
skipping mutation

KRAS G12C 
mutation

ALK translocation
(refer to Figure 3)

Alectinib
[I, A; MCBS 4; 
ESCAT I-A]a,d,f

Brigatinib
[I, A; MCBS 4; 
ESCAT I-A]a,d,f

Lorlatinib
[I, A; MCBS 4; 
ESCAT I-A]a,d,f

Ensartinib
[I, A; ESCAT I-A]a,f 

Crizotinib
[I, B; MCBS 4; 
ESCAT I-A]d,f

Ceritinib
[I, B; MCBS 4; 
ESCAT I-A]d,f

Alectinib
[I, A; MCBS 4; 
ESCAT I-A]a,d,f

Brigatinib
[I, A; MCBS 4; 
ESCAT I-A]a,d,f

Lorlatinib
[I, A; MCBS 4; 
ESCAT I-A]a,d,f

Ensartinib
[I, A; ESCAT I-A]a,f 

Crizotinib
[I, B; MCBS 4; 
ESCAT I-A]d,f

Ceritinib
[I, B; MCBS 4; 
ESCAT I-A]d,f

ROS1
translocation

(refer to Figure 4)

Crizotinib
[III, A; MCBS 3; 
ESCAT I-B]d,f 

Entrectinib
[III, A; MCBS 3; 
ESCAT I-B]d,f,h

Repotrectinib
[III, A; ESCAT I-

B]e

Crizotinib
[III, A; MCBS 3; 
ESCAT I-B]d,f 

Entrectinib
[III, A; MCBS 3; 
ESCAT I-B]d,f,h

Repotrectinib
[III, A; ESCAT I-

B]e

BRAF V600 
mutation

(refer to Figure 5)

Dabrafenib–
trametinib 

[III, A; MCBS 2; 
ESCAT I-B]d,f

Encorafenib-
binimetinib [III; A; 
MCBS 3; ESCAT 

I-B]d,f

BRAF V600 
mutation

(refer to Figure 5)

Dabrafenib–
trametinib 

[III, A; MCBS 2; 
ESCAT I-B]d,f

Encorafenib-
binimetinib [III; A; 
MCBS 3; ESCAT 

I-B]d,f

Dabrafenib–
trametinib 

[III, A; MCBS 2; 
ESCAT I-B]d,f

Encorafenib-
binimetinib [III; A; 
MCBS 3; ESCAT 

I-B]d,f

RET translocation

Selpercatinib
[I, A; MCBS 3; 
ESCAT I-C]d,f

RET translocation

Selpercatinib
[I, A; MCBS 3; 
ESCAT I-C]d,f

Selpercatinib
[I, A; MCBS 3; 
ESCAT I-C]d,f

Platinum-doublet 
ChT ± ICI [IV, B]

Capmatinib
[III, A; 

MCBS 3; ESCAT 
I-B]d,f,j

Tepotinib
[III, A; MCBS 3; 
ESCAT I-B] d,f,j

Alternative:
Savolitinib [III;A; 

ESCAT I-B]f,k

Platinum-doublet 
ChT ± ICI [IV, B]

Capmatinib
[III, A; 

MCBS 3; ESCAT 
I-B]d,f,j

Tepotinib
[III, A; MCBS 3; 
ESCAT I-B] d,f,j

Alternative:
Savolitinib [III;A; 

ESCAT I-B]f,k

Refer to ESMO 
CPG on non-
oncogene-
addicted 

mNSCLCl [III, A]

Sotorasib
[I, B; MCBS 3; 
ESCAT I-B]d,f 

Adagrasib
[III, B; MCBS 2; 
ESCAT I-B]d,f,m 

Alternative: if ICI 
monotherapy 

given in first line: 
platinum-doublet 

ChT [III, A]

Sotorasib
[I, B; MCBS 3; 
ESCAT I-B]d,f 

Adagrasib
[III, B; MCBS 2; 
ESCAT I-B]d,f,m 

Alternative: if ICI 
monotherapy 

given in first line: 
platinum-doublet 

ChT [III, A]

Capmatinib
[III, A; MCBS 3; 
ESCAT I-B]d,f

Tepotinib
[III, A; MCBS 3; 
ESCAT I-B]d,f 

Savolitinib [III;A; 
ESCAT I-B]f,k
Alternative: if 
given a MET-

specific inhibitor 
in first line:

Platinum-doublet 
ChT ± ICI [IV, B]

Capmatinib
[III, A; MCBS 3; 
ESCAT I-B]d,f

Tepotinib
[III, A; MCBS 3; 
ESCAT I-B]d,f 

Savolitinib [III;A; 
ESCAT I-B]f,k
Alternative: if 
given a MET-

specific inhibitor 
in first line:

Platinum-doublet 
ChT ± ICI [IV, B]

Entrectinib
[III, A; MCBS 3; 
ESCAT I-C]d,f,n

Larotrectinib 
[III,A; MCBS 3; 
ESCAT I-C]d,f,o

Entrectinib
[III, A; MCBS 3; 
ESCAT I-C]d,f,n

Larotrectinib 
[III,A; MCBS 3; 
ESCAT I-C]d,f,o

HER2 mutation

Platinum-doublet 
ChT ± ICI

[IV, B]

Trastuzumab–
deruxtecan 

[III, B; ESCAT II-
B]i

HER2 mutation

Platinum-doublet 
ChT ± ICI

[IV, B]

Platinum-doublet 
ChT ± ICI

[IV, B]

Trastuzumab–
deruxtecan 

[III, B; ESCAT II-
B]i

Trastuzumab–
deruxtecan 

[III, B; ESCAT II-
B]i

NTRK 
translocation

EGFR ex20ins 
mutation

Amivantamab-
platinum-based 

ChT 
[I,A in first-line; 

MCBS 3; III, B in 
second- and 

later-line; MCBS 
3; ESCAT I-B]d,f

If given platinum-
based ChT 

without 
amivantamab 

previousy:
Amivantamab

[II, B; MCBS 3; 
ESCAT I-B]d,f

EGFR ex20ins 
mutation

Amivantamab-
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Figure 1. Treatment algorithm for stage IV mNSCLC after positive findings on molecular tests. Purple: general categories or stratification; blue: systemic anticancer
therapy. ChT, chemotherapy; CPG, Clinical Practice Guideline; EGFR, epidermal growth factor receptor; EMA, European Medicines Agency; ESCAT, ESMO Scale for
Clinical Actionability of molecular Targets; FDA, Food and Drug Administration; ICI, immune checkpoint inhibitor; MCBS, ESMO-Magnitude of Clinical Benefit Scale;
mNSCLC, metastatic non-small-cell lung cancer; TKI, tyrosine kinase inhibitor.
aPreferred option(s).
bAn example of an approved third-generation TKI is osimertinib [I, A; ESMO-Magnitude of Clinical Benefit (ESMO-MCBS) v1.1 score: 4; ESCAT: I-A]. Lazertinib is another
third-generation EGFR TKI that has been approved in Korea for the first-line treatment of patients with EGFR mutations.
cExamples of approved first- and second-generation TKIs include erlotinib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-A], gefitinib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT:
I-A], afatinib [I, B; ESMO-MCBS v1.1 score: 5; ESCAT: I-A] and dacomitinib [I, B; ESMO-MCBS v1.1 score: 3; ESCAT: I-A].
dESMO-MCBS v1.1 was used to calculate scores for new therapies/indications approved by the EMA or FDA. The scores have been calculated by the ESMO-MCBS
Working Group and validated by the ESMO Guidelines Committee (https://www.esmo.org/guidelines/esmo-mcbs/esmo-mcbs-evaluation-forms).35
eNot EMA approved.
fESCAT scores apply to alterations from genomic-driven analyses only.36 These scores were defined by the ESMO CPG guideline authors and validated by the ESMO
Translational Research and Precision Medicine Working Group.34
gEMA approved, not FDA approved.
hPreferred over crizotinib in patients with brain metastases.
iFDA approved; application for EMA approval withdrawn by the manufacturer.
jFDA approved; not EMA approved in first line.
kNot EMA or FDA approved.
lA parallel ESMO CPG on non-oncogene-addicted mNSCLC is available at: https://www.esmo.org/guidelines/guidelines-by-topic/lung-and-chest-tumours.99
mFDA approved; not EMA approved.
nIf the patient has not been treated previously with a medicine that works in the same way as entrectinib.
oFor patients who have no satisfactory alternative treatments.
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with a classical activating EGFR mutation (exon 19
deletion or exon 21 L858R), especially for patients
with CNS metastases [I, A; ESMO-Magnitude of Clinical
Benefit (ESMO-MCBS) v1.1 score for osimertinib: 4;
ESCAT: I-A; consensus ¼ 100%].

Although third-generation EGFR TKIs are the preferred
first-line treatment for patients with classical activating
EGFR-mutated mNSCLC, first- and second-generation EGFR
TKIs have proven efficacy in these patients and are another
first-line treatment option (ESMO ‘recommendation 3c’)
and may be more widely available due to differences in
reimbursement policies and regional approvals (see the
applicability section B below). Again, as with ‘recommen-
dation 3b’, instead of naming specific agents, it was deemed
preferable to have more generic wording around the
8 https://doi.org/10.1016/j.esmoop.2024.103996
generation and class of targeted therapy. As a result, ESMO
‘recommendation 3c’ was modified as per the text in bold
below and in Table 1 (100% consensus) to read:

3c. First- or second-generation EGFR TKIs (such as erloti-
nib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-A], gefiti-
nib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-A],
afatinib [I, B; ESMO-MCBS v1.1 score: 5; ESCAT: I-A]
and dacomitinib [I, B; ESMO-MCBS v1.1 score: 3;
ESCAT: I-A]) are other first-line single-agent treatment
options [consensus ¼ 100%].

However, there was a great deal of discussion around
ESMO ‘recommendation 3d’ and alternative first-line
treatment options for patients with mNSCLC that have
classical activating EGFR mutations. The first-line use of the
Volume 9 - Issue 12 - 2024
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first-generation EGFR TKI gefitinib combined with carbo-
platin and pemetrexed is supported by an Indian rando-
mised phase III trial in patients with advanced NSCLC
harbouring an EGFR-sensitising mutation who were sched-
uled to receive first-line palliative therapy. In this study, 350
patients were randomised to receive either gefitinib alone
or in combination with carboplatin-pemetrexed. The addi-
tion of the chemotherapy (ChT) produced a significantly
longer estimated median PFS (16 months) compared with
the monotherapy arm’s median PFS (8 months; HR 0.51,
95% CI 0.39-0.66, P < 0.001).48 With a median follow-up
time of 17 months, the estimated median OS was not
reached for patients treated with gefitinib-carboplatin-
pemetrexed compared with an estimated median OS of
17 months for those patients receiving gefitinib alone (un-
adjusted HR 0.45, 95% CI 0.31-0.65, P < 0.001) and the
estimated 18-month OS rates were 74.3% and 48.7%.48 The
Japanese phase III NEJ009 study compared gefitinib alone
with gefitinib plus carboplatin-pemetrexed in 345 previ-
ously untreated patients with EGFR-mutated NSCLC and
reported an ORR of 84% for patients in the combination
arm compared with 67% for patients in the gefitinib mon-
otherapy arm (P < 0.001) and an improved median PFS for
patients in the combination arm (20.9 versus 11.2 months)
with an HR of 0.49 (95% CI 0.39-0.62, P < 0.001).49 How-
ever, although the initial report of the study also found an
improvement in OS for patients treated with gefitinib-
carboplatin-pemetrexed compared with gefitinib alone,
this was not the case when the updated results were
published with an updated median OS of 49.0 months for
the combination arm and 38.5 months for the gefitinib arm
(HR 0.82, 95% CI 0.64-1.06, P ¼ 0.127).49,50 Consistent
across both trials was that patients in the combination arm
had a higher percentage of grade �3 treatment-related
toxicities. In the Indian study, grade �3 toxicities were re-
ported in 49.4% of patients treated with gefitinib alone and
75% of patients treated with gefitinib-carboplatin-
pemetrexed (P < 0.001) with clinically relevant serious
toxicities of 50.6% and 58.2% (P < 0.001), respectively. The
primary causes of excess toxicity in the combination arm
were myelosuppression, nephrotoxicity and hypokalaemia,
and 16.7% of patients discontinued pemetrexed in the
combination arm as a result of toxicities compared with
1.1% of patients in the monotherapy arm.48 In the Japanese
study, the rate of grade �3 treatment-related AEs (TRAEs)
was lower in the monotherapy group (31.0%) compared
with the combination group (65.3%), with neutropenia,
anaemia and thrombocytopenia being more common in the
combination group, and the rate of treatment discontinu-
ation due to AEs was 10.7% in the combination group
compared with 9.9% in the monotherapy group.49 The re-
sults of these studies support the use of gefitinib in com-
bination with carboplatin-pemetrexed and the Pan-Asian
panel of experts agreed with its inclusion as another first-
line option for the treatment of advanced EGFR-mutated
NSCLC.
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Other first-line options were also discussed. The first of
these was based on the international phase III FLAURA-2
trial in patients with classical activating EGFR-mutated
advanced NSCLC where 557 patients were randomised to
receive either the third-generation EGFR TKI osimertinib
alone or in combination with pemetrexed plus either car-
boplatin or cisplatin.51 The addition of ChT to osimertinib
led to an improved ORR of 83% compared with 76% for
patients in the osimertinib monotherapy arm. The median
PFS was significantly longer for patients in the combination
arm (25.5 months) compared with those in the mono-
therapy arm (16.7 months; HR 0.62, 95% CI 0.48-0.80, P <
0.001). The respective PFS rates at 24 months were 57% and
41%. Furthermore, in all subgroup analyses by ethnicity,
estimates of PFS were more favourable, including among
Chinese patients (HR of progression 0.49, 95% CI 0.30-0.81),
non-Chinese Asian patients (HR of progression 0.76, 95% CI
0.53-1.09) and non-Asian patients (HR of progression 0.55,
95% CI 0.37-0.83), for patients treated with osimertinib plus
ChT compared with patients treated with osimertinib
alone.51 In a second interim analysis of the updated OS data
(41% data maturity), a trend benefit was reported for OS
with the median OS not reached for the combination and
36.7 months for osimertinib monotherapy (OS HR 0.75, 95%
CI 0.57-0.97).52 In this analysis, the post-progression anal-
ysis showed a benefit for the addition of ChT to osimertinib
across the prespecified endpoints of time to first subse-
quent treatment (HR 0.73, 95% CI 0.56-0.94), time to pro-
gression on second-line therapy (HR 0.70, 95% CI 0.52-0.93)
and time to second subsequent treatment (HR 0.69, 95% CI
0.57-0.97).52 Both grade �3 AEs and SAEs were higher in
patients treated with osimertinib-carboplatin-pemetrexed
(64% and 38%, respectively) compared with patients
treated with osimertinib alone (27% and 19%, respectively)
and the most common AEs in the combination group were
haematologic, including anaemia and neutropenia. AEs led
to discontinuation of osimertinib in 11% of patients in the
combination arm compared with 6% of patients in the
monotherapy arm. Fatal AEs considered possibly related to
study treatment were reported in five patients in the
combination arm and one patient in the osimertinib mon-
otherapy arm.51 Another alternative first-line option for the
treatment of patients with classical activating EGFR muta-
tions that was discussed was the combination of the third-
generation TKI lazertinib with the EGFR-MET bispecific
antibody amivantamab. This combination was assessed in
the global phase III MARIPOSA trial where 1074 patients
with treatment-naïve EGFR-mutated advanced NSCLC were
randomised 2 : 2 : 1 to receive either lazertinib plus ami-
vantamab or osimertinib or lazertinib alone.53 At a median
follow-up of 22.0 months, the median PFS was 23.7 months
for patients in the lazertinib-amivantamab arm compared
with 16.6 months for those patients in the osimertinib arm
(HR 0.70, 95% CI 0.58-0.85, P < 0.001) and, although ob-
tained from an unstratified proportional hazards model
which should not be used to infer definitive treatment
https://doi.org/10.1016/j.esmoop.2024.103996 9
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effects, in a subgroup analysis, estimates of PFS were more
favourable for Asian patients treated with lazertinib plus
amivantamab compared with osimertinib (HR 0.67, 95% CI
0.52-0.86) as well as for patients with an EGFR exon 19
deletion (HR 0.65, 95% CI 0.51-0.85).53 With a median
follow-up of 31.1 months, an updated analysis requested by
health authorities found 44% of patients in the lazertinib-
amivantamab arm were still receiving treatment
compared with 34% in the osimertinib arm.54 The initial
subgroup analysis found PFS estimates were more favour-
able for patients with brain metastases (HR 0.69, 95% CI
0.53-0.92), while the later updated analysis reported a
nonsignificant trend for longer median intracranial PFS for
patients in the lazertinib-amivantamab group compared
with those in the osimertinib group (24.9 months versus
22.2 months, respectively; HR 0.82, 95% CI 0.82-1.09,
nominal P ¼ 0.165).53,54 In a secondary analysis of bio-
markers of high-risk disease, lazertinib plus amivantamab
treatment significantly improved the median PFS compared
with osimertinib treatment across all high-risk subgroups
analysed including among patients with TP53 co-mutations
(HR 0.65, 95% CI 0.48-0.86, P ¼ 0.003) and in patients with
liver metastases at baseline (HR 0.58, 95% CI 0.37-0.91, P ¼
0.017).55 An interim OS analysis found that, in the lazertinib
plus amivantamab group, 82% and 74% of patients were
alive at 18 and 24 months, respectively, compared with 79%
and 69%, respectively, in the osimertinib group and while
not formally tested, the updated analysis found that the
median OS was not estimable in the lazertinib-amivantamab
cohort compared with 37.3 months in the osimertinib
cohort (HR 0.77, 95% CI 0.61-0.96, P ¼ 0.019).53,54 Although
the ORR for the lazertinib-amivantamab group (86%) was
similar to that of the osimertinib group (85%), the median
DOR for responders was higher in the lazertinib-
amivantamab group (25.8 months) compared with the osi-
mertinib group (16.8 months).53,56 Furthermore, the me-
dian PFS after subsequent therapy (PFS2) for patients
treated with lazertinib-amivantamab was not estimable
compared with 32.4 months for patients treated with osi-
mertinib (HR 0.73, 95% CI 0.59-0.91, P ¼ 0.004). A higher
percentage of patients experienced grade �3 or higher AEs
in the amivantamab-lazertinib group (75%) compared with
the osimertinib group (43%). Serious AEs were also higher
in the amivantamab-lazertinib group (49%) compared with
the osimertinib group (33%). The most common grade �3
TRAEs across the study were rash and paronychia and the
combination of lazertinib plus amivantamab had higher
rates of EGFR- and MET-related AEs including hypo-
albuminaemia and peripheral oedema, as well as venous
thromboembolism compared with osimertinib, and the rate
of discontinuation of all study treatments in the combina-
tion arm due to TRAEs was 10%.53 As a result of these
studies, ESMO ‘recommendation 3d’ was split into three
(‘recommendations 3d-i-iii’), including the original ESMO
‘recommendation 3d’ (renumbered ‘recommendation 3d-ii’)
and two newly proposed recommendations ‘recommenda-
tions 3d-i and 3d-ii’. The discussion then turned to the LoE
and GoR for the new recommendations. It was agreed that
10 https://doi.org/10.1016/j.esmoop.2024.103996
the LoE for each was I, ‘Evidence from at least one large
randomised, controlled trial of good methodological quality
(low potential for bias) or meta-analyses of well-conducted
randomised trials without heterogeneity’ (see
Supplementary Table S1, available at https://doi.org/10.
1016/j.esmoop.2024.103996, which describes the evalua-
tion behind LoE and GoR scores). For the GoR, the Pan-
Asian panel of experts had to weigh up the strong evi-
dence of efficacy with the disadvantages of the AEs and
toxicity associated with each treatment regimen. It was
agreed that the original ‘recommendation 3d’, gefitinib-car-
boplatin-pemetrexed, should remain with a GoR of ‘B’,
‘strong or moderate evidence for efficacy but with a limited
clinical benefit, generally recommended’. For the two new
recommendations, it was decided that, although osimertinib-
carboplatin-pemetrexed and lazertinib-amivantamab have
associated toxicity profiles which need to be carefully
monitored for and managed, the efficacy, as measured by
the greatly improved PFS for both regimens, was sufficient to
warrant a GoR of ‘A’, ‘strong evidence for efficacy with a
substantial clinical benefit, strongly recommended’. This was
agreed with 100% consensus by the Pan-Asian panel of ex-
perts and ‘recommendation 3d’ was split into three, to read,
with changes shown in bold below and in Table 1, as follows:

3d-i Another first-line option for patients with a classical
activating EGFR mutation (exon 19 deletion or exon
21 L858R) is osimertinib combined with carboplatin-
pemetrexed [I, A; ESMO-MCBS v1.1 score: 3; not
EMA approved]. Alternatively, another option is
3d-ii or 3d-iii.

3d-ii Another first-line option for patients with a classical
activating EGFR mutation (exon 19 deletion or exon
21 L858R) is gefitinib combined with carboplatin-
pemetrexed [I, B; not EMA approved].

3d-iii Another first-line option for patients with a classical
activating EGFR mutation (exon 19 deletion or exon
21 L858R) is lazertinib combined with amivantamab
[I, A; not EMA approved].

The combination of anti-angiogenic therapies in combi-
nation with EGFR TKIs in previously untreated patients has
been assessed in several clinical trials. The Japanese NEJ026
randomised phase III trial assessed the first-generation
EGFR TKI erlotinib alone or in combination with the anti-
angiogenic agent bevacizumab in 228 chemotherapy-naïve
patients with advanced NSCLC harbouring an EGFR muta-
tion. In the interim analysis, the median PFS for patients in
the erlotinib plus bevacizumab group was 16.9 months
compared with 13.3 months for patients in the erlotinib
monotherapy group (HR 0.605, 95% CI 0.417-0.877, P ¼
0.016).57 With a median follow-up of 39.2 months, there
was, however, no significant difference between the two
groups for median OS (50.7 months for the combination
group compared with 46.2 months for the monotherapy
group; HR 1.007, 95% CI 0.681-1.490, P ¼ 0.97).58 An
improved PFS was also reported in the Chinese ARTEMIS-
CTONG1509 randomised phase III trial which compared
Volume 9 - Issue 12 - 2024

https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996
https://doi.org/10.1016/j.esmoop.2024.103996


S.-H. Lee et al. ESMO Open
the first-generation EGFR TKI erlotinib alone or in combi-
nation with the anti-angiogenic agent bevacizumab in 311
untreated patients with advanced NSCLC where, for pa-
tients in the erlotinib-bevacizumab arm, the median PFS
was 17.9 months compared with 11.2 months for patients
in the erlotinib monotherapy arm (HR 0.55, 95% CI 0.41-
0.73, P < 0.001). The reported OS data remained immature
with 172/311 (55%) events recorded but there was no
significant difference between the median OS for the
combination arm (36.2 months) and the monotherapy arm
(31.6 months; HR 0.92, 95% CI 0.69-1.23, P ¼ 0.581).59

Consistent across both trials were the increased number
of grade �3 AEs seen in the combination arm, with nine
SAEs seen in the combination arm of the Japanese trial
compared with five in the monotherapy arm,57 and, in the
Chinese trial, 54.8% of patients in the bevacizumab plus
erlotinib arm had grade �3 TRAEs compared with 26.1% of
patients in the erlotinib monotherapy arm.59 Erlotinib has
also been assessed in combination with the anti-vascular
endothelial growth factor (VEGF)2 antibody ramucirumab
or placebo in the randomised phase III RELAY trial in 449
previously untreated patients with EGFR-mutated metasta-
tic disease.60 The median PFS was 19.4 months in the
erlotinib-ramucirumab cohort and 12.4 months in the
erlotinib-placebo cohort (stratified HR 0.59, 95% CI 0.46-
0.76, P < 0.0001). Similar PFS results were seen in an East
Asian subset analysis of this trial, with a median PFS of 19.4
months for erlotinib-ramucirumab compared with 12.5
months for erlotinib-placebo (HR 0.63, 95% CI 0.485-0.833,
P ¼ 0.0009) and the respective 1-year PFS rates were 72.4%
compared with 52.2%.61 For the Southeast Asian patients,
grade �3 TEAEs were more common in the erlotinib plus
ramucirumab arm (70.7% of patients) compared with the
erlotinib plus placebo arm (49.4% of patients).61 Although
there was an increase in the toxicity with the addition of the
anti-angiogenic agents bevacizumab or ramucirumab to
erlotinib, the Pan-Asian panel of experts agreed, without
modification, ESMO ‘recommendation 3e’ (100% consensus),
which reads:

3e. EGFR TKIs combined with anti-angiogenic therapy
are additional first-line treatment options, including
erlotinib-bevacizumab [I, B; ESMO-MCBS v1.1 score: 2;
ESCAT: I-A; EMA approved, not FDA approved] or
erlotinib-ramucirumab [I, B; ESMO-MCBS v1.1 score: 3;
ESCAT: I-A; consensus ¼ 100%].

There was some discussion around the efficacy of afatinib
and osimertinib and the treatment of patients with un-
common non-exon 20 insertion sensitising EGFR mutations.
Although it was accepted that osimertinib is better for
treating brain metastases, there is currently no evidence
regarding any differences in the efficacy between the two
agents. In the Japanese non-randomised phase II UNICORN
trial, osimertinib was assessed in previously untreated pa-
tients with NSCLC harbouring uncommon EGFR muta-
tions.62 Of the 40 patients, half had G719X mutations and a
quarter had S768Imutations in the EGFR gene. The ORR was
Volume 9 - Issue 12 - 2024
55.0%, the DCR was 90.0% and the median DOR was 22.7
months. The median OS was not reached and with a median
follow-up time of 12.7 months, the median PFS was 9.4
months. Analysis based on whether the patients had soli-
tary or compound uncommon EGFR mutations found that
both the ORR (45.5% and 66.7%, respectively) and median
PFS (5.4 months and 9.8 months, respectively) were shorter
for patients whose tumours had solitary EGFR mutations.
Patients with solitary EGFR mutations also had a shorter
median DOR and median OS (22.7 months and 23.0
months, respectively) compared with patients with com-
pound EGFR mutations (not reached for both).62 The Jap-
anese randomised phase III ACHILLES/TORG1834 trial
compared afatinib with pemetrexed in combination with
either cisplatin or carboplatin in treatment-naïve NSCLC
with a sensitising uncommon/compound EGFR mutation
without an exon 20 insertion or de novo EGFR T90M mu-
tation.63 A total of 109 patients were randomised 2 : 1 to
receive afatinib or platinum-containing ChT followed by
pemetrexed maintenance therapy. There was no significant
difference in ORR between the two groups (61.4% for the
afatinib group compared with 47.1% for the ChT group; P ¼
0.2069) but, with a median follow-up time of 12.5 months,
the median PFS was 10.6 months for patients treated with
afatinib compared with 5.7 months for patients treated
with ChT (HR 0.422, 95% CI 0.256-0.694, P ¼ 0.0007).63 The
panel of Pan-Asian experts agreed that the LoE for the use
of osimertinib for the treatment of patients with NSCLC
harbouring uncommon EGFR mutations should remain ‘III’
but, because of the size of the ACHILLES/TORG1834, the LoE
for afatinib should be changed to ‘I’. As a result, the text for
ESMO ‘recommendation 3g’ was modified, as per the text in
bold below and in Table 1 (100% consensus), to read as
follows:

3g. Afatinib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-B] or
osimertinib [III, B; ESCAT: I, B] is a recommended treat-
ment option for patients with a major uncommon,
non-exon 20 insertion, sensitising EGFR mutation
[consensus ¼ 100%].

Third-generation EGFR TKIs, such as osimertinib, are
designed to inhibit EGFR TKI-sensitising and EGFR T790M
resistance mutations which can arise in 50% of patients who
progress on earlier-generation TKIs.64,65 The randomised
phase III AURA-3 trial compared osimertinib with platinum-
based therapy plus pemetrexed in 419 patients with NSCLC
harbouring EGFR T790M mutations that had progressed on
a first-line EGFR TKI.66 With a median follow-up time of 8.3
months, the median PFS for patients in the osimertinib
cohort was 10.1 months compared with 4.4 months for
patients in the ChT cohort (HR after adjustment for Asian or
non-Asian ethnicity 0.30, 95% CI 0.23-0.41, P < 0.001). The
estimated PFS at both 6 and 12 months was greater for
patients in the osimertinib cohort (69% and 44%, respec-
tively) compared with the ChT cohort (37% and 10%,
respectively). The ORR was also significantly better in the
osimertinib cohort (71%) compared with the ChT cohort
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(31%; odds ratio 5.39, 95% CI 3.47-8.48, P < 0.001).67

Furthermore, in subgroup analysis, Asian patients (HR
0.32, 95% CI 0.24-0.44) and patients with CNS metastases
(HR 0.32, 95% CI 0.21-0.49) were found to have a lower risk
of progression on osimertinib compared with platinum-
based therapy plus pemetrexed.67 The Pan-Asian panel of
experts agreed with original ESMO ‘recommendation 3j’,
but in keeping with previous amendments amended the
wording to include any approved third-generation TKI for
the treatment of EGFR T790M-mutated NSCLC and, based
on the results for CNS metastases reported in the AURA-3
trial, chose to add a statement recommending that third-
generation TKIs can be considered for cases of brain-only
progression. The modified ESMO ‘recommendation 3j’,
with changes shown in bold below and in Table 1 (100%
consensus), reads:

3j. Patients with T790M-positive resistance should receive
third-generation EGFR TKIs (such as osimertinib) [I, A;
ESMO-MCBS v 1.1 score: 4; ESCAT: I-A] as second-line
therapy, whereas T790M-negative resistance might be
treated with platinum-based ChT [III, A]. Third-genera-
tion EGFR TKIs (such as osimertinib) can be considered
in the case of brain-only progression [III, B;
consensus ¼ 100%].

The discussion for ESMO ‘recommendation 3k’ and the
use of genomic analysis following the acquisition of resis-
tance to osimertinib and other third-generation TKIs
focused on how this might be of benefit, especially because
in many regions of Asia there are no approved therapies
following failure of treatment with third-generation TKIs.
Also, with NGS-based tests not reimbursed in many regions
of Asia (for details see section B on the applicability of the
recommendations below), it is likely that genomic analysis
will have to be paid for in full by many patients. It was
suggested, however, that as well as providing further insight
into the mechanisms that drive resistance to third-
generation EGFR TKIs, performing genomic analyses of pa-
tients’ samples following progression on third-generation
EGFR TKIs might identify other mutations which could be
therapeutically targeted. Indeed, several studies have
identified mechanisms of resistance to both first- and
second-line osimertinib, including targetable genomic ab-
errations such as MET amplification and mutations, HER2
amplification and mutations, NTRK fusions, RET fusion, ALK
fusion, as well as mutations in genes of the RAS-MAP kinase
pathway.64 As a result of these discussions, the text of
ESMO ‘recommendation 3k’ was modified to align with the
GoR which remained ‘C’, ‘Insufficient evidence for efficacy or
benefit does not outweigh the risk of the disadvantages
(adverse events, costs, .) optional’ (Supplementary
Table S1, available at https://doi.org/10.1016/j.esmoop.
2024.103996), with changes shown in bold below and in
Table 1 (100% consensus), to read:

3k. Genomic analysis by plasma- or tissue-based NGS
might be considered for a patient who develops
12 https://doi.org/10.1016/j.esmoop.2024.103996
resistance to a third-generation TKI (such as osimerti-
nib) [III, C; consensus ¼ 100%].

Although in the results of the survey (Supplementary
Table S2, available at https://doi.org/10.1016/j.esmoop.
2024.103996) all of the Pan-Asian panel of experts agreed
with ESMO ‘recommendation 3l’ which reads:

3l. Platinum-doublet ChT is the SoC upon progression on
osimertinib [III, A]. Clinical trial enrolment is encour-
aged, especially if a targetable resistance mechanism
is identified [III, B],

their opinions given before the results of the randomised
phase III MARIPOSA-2 trial were published. This trial
compared amivantamab plus carboplatin-pemetrexed in
combination with or without lazertinib with carboplatin-
pemetrexed alone in 657 patients with EGFR-mutated
NSCLC who had progressed on prior osimertinib treat-
ment.68 The median PFS for patients treated with ChT alone
was 4.2 months compared with 6.3 months for patients
treated with amivantamab plus ChT (HR compared with ChT
alone 0.48, 95% CI 0.36-0.64, P < 0.001) and 8.3 months for
patients treated with amivantamab plus lazertinib and ChT
(HR compared with ChT alone 0.44, 95% CI 0.35-0.56, P <
0.001). These findings were confirmed for Asian patients in
an analysis of predefined subgroups, where the risk of
disease progression or death for Asian patients treated with
amivantamab plus ChT (HR 0.58, 95% CI 0.39-0.85) or
amivantamab plus lazertinib and ChT (HR 0.51, 95% CI 0.37-
0.71) was lower than for Asian patients treated with ChT
alone.68 However, while grade �3 TEAEs and SAEs for pa-
tients in the ChT-alone arm were 48% and 20%, respectively,
they were higher in both the amivantamab plus ChT arm
(72% and 32% of patients, respectively) and the amivanta-
mab plus lazertinib and ChT arm (92% and 52%), the latter
of which necessitated a regimen change due to toxicity.68

Based on these findings, it was agreed that the combina-
tion of amivantamab plus carboplatin-pemetrexed should
be the preferred standard of care (SoC) following progres-
sion on osimertinib treatment. It was recognised that
platinum-based doublet regimens are still an option,
particularly in those regions of Asia where amivantamab is
not approved or available (see section B on the applicability
of the recommendations below), but, because of the in-
clusion of amivantamab plus carboplatin-pemetrexed, the
GoR for the use of platinum-doublet ChT in this setting was
downgraded to ‘B’. Furthermore, with several studies with
therapeutic strategies designed to overcome resistance to
osimertinib and other third-generation EGFR TKIs,64 pa-
tients should be encouraged to enrol on to a relevant
clinical trial. As a result, ESMO ‘recommendation 3l’ was
modified, as per the text in bold below and in Table 1 (100%
consensus) to read:

3l. Platinum plus pemetrexed ChT combined with amivan-
tamab is the SoC upon progression on osimertinib [I, A].
Platinum-doublet ChT remains an option [III, B].
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Clinical trial enrolment is encouraged, especially if a
targetable resistance mechanism is identified [III, B;
consensus ¼ 100%].

There was a great deal of discussion around the use of the
anti-programmed death-ligand 1 (PD-L1) antibody atezoli-
zumab plus the anti-VEGF antibody bevacizumab in combi-
nation with carboplatin-paclitaxel for the treatment of
patients who have progressed on EGFR TKIs. The Chinese
randomised phase III Impower151 trial compared
bevacizumab-carboplatin-pemetrexed with and without
atezolizumab as a first-line treatment for 305 chemotherapy-
naïve patients with metastatic non-squamous NSCLC.69 With
a median follow-up of 14 months, the investigator-assessed
PFS was 9.5 months for patients in the atezolizumab-
bevacizumab-carboplatin-pemetrexed arm compared with
7.1 months for the bevacizumab-carboplatin-pemetrexed
arm (stratified HR 0.84, 95% CI 0.65-1.09, P ¼ 0.1838) and
in a subgroup analysis, the PFS was similar between the arms
for the EGFR-mutated/ALK-altered subgroup (10.4 compared
with 7.0 months, respectively). The respective all-case AEs,
grade 3-4 AEs and grade 5 AEs occurred in 99.3%, 66.4% and
5.9% of patients treated with atezolizumab-bevacizumab-
carboplatin-pemetrexed compared with 100%, 61.4% and
6.5% of patients treated with bevacizumab-carboplatin-
pemetrexed.69 In the Korean randomised phase III ATTLAS
trial, atezolizumab plus bevacizumab and carboplatin-
pemetrexed was compared with pemetrexed plus either
carboplatin or cisplatin followed by pemetrexedmaintenance
in 228 patients with EGFR- or ALK-mutated NSCLC.70 Patients
were randomised 2 : 1 into the atezolizumab-bevacizumab-
ChT and ChT arms and the respective ORRs were 69.5%
compared with 41.9% (P < 0.001). With a median follow-up
time of 26.1 months, the median PFS was 8.48 months for
patients treated with atezolizumab-bevacizumab-
carboplatin-pemetrexed compared with 5.62 months for
patients treatedwith doublet ChT (HR 0.62, 95% CI 0.45-0.86,
P ¼ 0.004). Both the median DOR (7.10 months for the
atezolizumab-bevacizumab-carboplatin-pemetrexed arm
compared with 7.06 months for the ChT-alone arm; HR 0.80,
95% CI 0.49-1.30, P ¼ 0.345) and median OS (20.63 months
for the atezolizumab-bevacizumab-carboplatin-pemetrexed
arm compared with 20.27 months for the ChT-alone arm;
HR 1.01, 95% CI 0.69-1.46, P ¼ 0.975) were similar between
the two cohorts. In a subgroup analysis, patients with prior
first- or second-generation EGFR TKI treatment in the
atezolizumab-bevacizumab-carboplatin-pemetrexed arm
had a significantly longermedian PFS than patients in the ChT
arm (11.10 months compared with 5.62 months; HR 0.46,
95% CI 0.29-0.73, P < 0.001) although there was no signifi-
cant difference in OS (28.91 months compared with 24.44
months, respectively; HR 1.23, 95% CI 0.68-2.20, P ¼ 0.493).
Therewas a higher incidence of both any-grade and grade�3
TRAEs in the atezolizumab-bevacizumab-carboplatin-
pemetrexed arm (96.7% and 35.1%, respectively) compared
with the ChT-alone arm (75.7% and 14.9%, respectively).70 In
the Chinese randomised phase III ORIENT-31 trial, 476 pa-
tients with EGFR-mutated non-squamous NSCLC that had
Volume 9 - Issue 12 - 2024
progressed on prior EGFR TKI therapy were randomised 1 : 1 :
1 to receive either the cisplatin-pemetrexed or the anti-
programmed cell death protein 1 (PD-1) antibody sintilimab
plus cisplatin-pemetrexed alone or in combination with the
bevacizumab biosimilar IBI305. With median follow-up du-
rations of 14.4 months for the ChT-alone group, 15.1 months
for the sintilimab plus ChT group and 12.9 months for the
sintilimab plus ChT and IBI305 group, the respective median
PFS were 4.3 months compared with 5.5 months (HR
compared with chemotherapy alone 0.72, 95% CI 0.55-0.94,
two-sided P ¼ 0.016) and 7.2 months (HR compared with
chemotherapy alone 0.51, 95% CI 0.39-0.67, two-sided P <
0.0001).71 The median OS was 19.2 months for patients
treated with ChT alone compared with 20.5 months for pa-
tients treated with sintilimab-cisplatin-pemetrexed and 21.1
months for patients treated with sintilimab-IBI305-
carboplatin-pemetrexed. Grade �3 TRAEs occurred in 49%
of patients in the ChT-alone arm, 41% of patients in the
sintilimab-cisplatin-pemetrexed arm and 56% of patients in
the sintilimab-IBI305-carboplatin-pemetrexed arm.71 Based
on these results, the Pan-Asian panel of experts agreed to
modify the ESMO ‘recommendation 3m’ to include bev-
acizumab biosimilars and other anti-PD-1 or anti-PD-L1 an-
tibodies that havebeen approved for the treatment of NSCLC.
The original recommendation had a statement that patients
should have an Eastern Cooperative Oncology Group per-
formance status (ECOG PS) of 0 or 1 and have no prior im-
mune checkpoint inhibitor (ICI) treatment but it was felt, for
consistency, that this should be removed to give a modified
‘recommendation 3m’, with the changes shown in bold text
below and in Table 1 (100% consensus):

3m. The combination of platinum plus paclitaxel/peme-
trexed ChT with an anti-PD-(L)1 and bevacizumab/
biosimilar may be considered as a treatment option
for patients following EGFR TKI failure, no contraindi-
cation for ICIs and anti-angiogenic agent [III, B; for
carboplatin-paclitaxel-atezolizumab-bevacizumab
ESMO-MCBS v1.1 score: 3; consensus ¼ 100%].

Members of four of the Asian oncology societies dis-
agreed with the use of single-agent ICIs for the treatment of
patients who have progressed following EGFR TKIs and ChT,
because they felt that most data showed no benefit of ICI
monotherapy in patients with EGFR-mutated NSCLC and
that there are risks of hyper progression. In a Taiwanese
retrospective study of 74 patients with stage IIIB/IV NSCLC
who were treated with nivolumab or pembrolizumab
monotherapy, EGFR mutation was associated with a poorer
response to treatment in a multivariate analysis (adjusted
odds ratio 0.09, 95% CI 0.01-0.93, P ¼ 0.043).72 Although
there was a shorter PFS for patients with EGFR-mutated
NSCLC compared with patients with wild-type EGFR NSCLC
(1.3 months for EGFR-mutated NSCLC compared with 2.8
months EGFR wild-type NSCLC, respectively), this was not
significant in multivariate analysis (HR 1.26, 95% CI 0.61-
2.60, P ¼ 0.534). There was also no significant difference in
OS in univariate analysis (HR 1.07, 95% CI 0.50-2.26, P ¼
https://doi.org/10.1016/j.esmoop.2024.103996 13
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0.867).72 These findings for the impact of EGFR mutation
status on OS were not confirmed in the 5-year results of the
phase I KEYNOTE-001 study, which investigated pem-
brolizumab for patients with advanced NSCLC including 74
previously treated patients with EGFR-mutated tumours. In
a subgroup analysis, it was found that the median OS was
shorter for patients with EGFR-mutated NSCLC compared
with EGFR wild-type NSCLC (6.0 months compared with
11.9 months) and associated with a lower 5-year OS rate
(7.9% for EGFR-mutated compared with 16.4% for EGFR
wild-type NSCLC).73 In a Chinese retrospective study of 99
patients assessing real-world evidence for the use of ICIs in
patients with EGFR-mutated NSCLC who had developed
resistance to EGFR TKIs, 20 patients were treated with ICI
monotherapy. For these patients, the DCR was 40.0% which
was significantly lower than for patients receiving ICI in
combination with other agents (72.15%; P ¼ 0.007). Pa-
tients treated with ICI monotherapy also had a significantly
shorter median PFS (3.0 months; HR 0.54, 95% CI 0.32-0.92,
log-rank P ¼ 0.020) and median OS (7.4 months; HR 0.46,
95% CI 0.26-0.83, log-rank P ¼ 0.009) compared with pa-
tients treated with an ICI in combination with other agents
(5.2 months and 19.0 months, respectively).74 In the large,
international retrospective IMMUNOTARGET study of 551
patients receiving ICI monotherapy for advanced NSCLC
with at least one oncogenic driver alteration, 125 patients
had EGFR mutations. The median PFS for the EGFR sub-
group was 2.1 months which was lower than for the entire
patient cohort (2.8 months; 95% CI 2.5-3.1) although PD-L1
positivity was significantly correlated with a longer PFS (2.8
months for patients with PD-L1-positive EGFR-mutated
disease compared with 1.7 months for those with PD-L1-
negative EGFR-mutated disease; P < 0.01). The ORR was
12.2% and the median OS was 10.0 months for patients
with EGFR-mutated NSCLC.75 Results from a meta-analysis
comparing outcomes for patients treated with ICIs
compared with those treated with docetaxel found that
although overall patients achieved an improved OS when
treated with ICIs, this was not the case for patients with
EGFR mutations who showed no significant difference in OS
whether they were treated with ICI monotherapy or doce-
taxel (HR 1.05, 95% CI 0.70-1.55, P < 0.81, treatmente
mutation interaction P ¼ 0.03).76 Based on these results
and because the GoR for ESMO ‘recommendation 3n’ is ‘C’,
‘insufficient evidence for efficacy or benefit does not
outweigh the risk of the disadvantages (adverse events,
costs,.) optional’, the Pan-Asian panel of experts accepted
and agreed without modification with ESMO ‘recommen-
dation 3n’ (100% consensus) which reads:

3n. Single-agent ICIs may be considered as a treatment op-
tion only after progression on EGFR TKIs and ChT [IV, C;
consensus ¼ 100%].

Figure 2 shows the treatment algorithm for the treat-
ment of patients with stage IV NSCLC with an EGFR-acti-
vating mutation.
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ALK-rearranged NSCLC

The Pan-Asian panel of experts agreed with and accepted
completely (100% consensus) the original ESMO recom-
mendations, ‘recommendations 3r-s’, without change
and, following discussion, revised ‘recommendations
3o-q’ (Table 1). Original ESMO ‘recommendation 3t’
(Supplementary Table S2, available at https://doi.org/10.
1016/j.esmoop.2024.103996) was deleted. A new recom-
mendation numbered ‘recommendation 3t’ was proposed
and agreed upon (100% consensus).

Several studies have demonstrated that the second- and
third-generation ALK TKIs, alectinib, brigatinib and lorlati-
nib, have superior efficacy over the first-generation ALK
TKIs, crizotinib and ceritinib, for the treatment of ALK TKI-
naïve patients with ALK-positive NSCLC.77-81 Included in
these is the updated 5-year follow-up results of the rand-
omised phase III CROWN study which investigated lorlatinib
compared with crizotinib in patients with ALK-positive
NSCLC where the median PFS for patients in the lorlatinib
group had not been reached compared with a median PFS
of 9.1 months for those patients in the crizotinib group (HR
0.19, 95% CI 0.13-0.27). Furthermore, among patients with
brain metastases at baseline, the 5-year PFS rate was higher
for the lorlatinib group (63%) compared with the crizotinib
group (10%; HR 0.24, 95% CI 0.16-1.36) and the median
time to intracranial progression was not reached in the
lorlatinib group compared with 16.4 months in the crizoti-
nib group (HR 0.06, 95% CI 0.03-0.12). Discussion for ‘ESMO
recommendation 3o’ turned to the second-generation ALK
TKI ensartinib and the results of the randomised phase III
eXalt3 trial. In this study, ensartinib was compared with
crizotinib in 290 patients with advanced ALK-positive NSCLC
who have received no prior ALK TKI therapy and up to one
prior chemotherapy regimen. For patients treated with
ensartinib, the median PFS was 25.8 months which was
significantly longer than the median PFS of 12.7 months for
patients treated with crizotinib (HR 0.51, 95% CI 0.35-0.72,
log-rank P < 0.001). Furthermore, for patients with brain
metastases, the intracranial response rate was 63.6% for
patients in the ensartinib arm compared with 21.1% for
patients in the crizotinib arm.82 Based on these findings, the
Pan-Asian panel of experts agreed to modify ESMO
‘recommendation 3o’ to include ensartinib (100%
consensus), to read as shown in bold below and in Table 1:

3o. Patients should be treated in the first-line setting with
alectinib, brigatinib, ensartinib or lorlatinib [I, A;
ESMO-MCBS v1.1 score: 4; ESCAT: I-A]. These options
are preferred over crizotinib or ceritinib [I, B; ESMO-
MCBS v1.1 score: 4; ESCAT: I-A; consensus ¼ 100%].

The European randomised phase III ALUR study compared
the second-generation ALK inhibitor alectinib with peme-
trexed or docetaxel in 107 patients with ALK-positive NSCLC
who had progressed on prior platinum-based doublet ChT
and crizotinib treatment.83 Themedian investigator-assessed
PFS was 9.6 months for patients in the alectinib arm
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Stage IV mNSCLC with EGFR-activating mutation

PS 0-2 [I, A] 
PS 3-4 for all following options [III, A]

Rebiopsy or cfDNA plasma testing (at least T790M for 
progression on first/second-generation TKI [I, A], NGS 
for progression on osimertinib [III, C], with rebiopsy if 

plasma test is negative)

Local treatment
(surgery or RT)

and continue targeted 
systemic treatment 

[IV, C]

Disease progressionh

Oligoprogression Systemic progression

Systemic progression

If first-line osimertinib If first-line first- or second-generation TKI

Resistance mechanism 
identified

No resistance 
mechanism identified

Clinical trial [III, B] or 
refer to no resistance 

mechanism

Systemic progression Amivantamab-pemetrexed-platinum-based ChT
[I, A]

Platinum-based ChT [III, B]
Platinum plus paclitaxel/pemetrexed ChT with an 
anti-PD-(L)1 and bevacizumab/biosimilar [III,B]i

Third-generation 
EGFR TKIj

( eg., Osimertinib 
[I, A; MCBS 4; 
ESCAT I-A]e,k)

Systemic progression

EGFR T790M mutation 
positive

EGFR T790M mutation negative or 
rebiopsy indicated but not feasible

Platinum-based ChT [III, A]
Platinum plus paclitaxel/pemetrexed ChT with an 
anti-PD-(L)1 and bevacizumab/biosimilar [III,B]i

For brain-only progression:
Third-generation EGFR TKIs (e.g. osimertinib [III, B])

Third-generation EGFR TKIs [I, A]a,b,c

First- or second-generation EGFR TKIs [I, B]c,d

Osimertinib-carboplatin-pemetrexed [I, A; MCBS 3]e,f

Gefitinib-carboplatin-pemetrexed [I, B]f
Lazertinib-amivantamab [I, A]f

EGFR TKIs plus anti-angiogenic therapy [I, B]g

Figure 2. Treatment algorithm for stage IV mNSCLC with EGFR-activating mutation. Purple: general categories or stratification; blue: systemic anticancer therapy;
turquoise: combination of treatments or other systemic treatments; white: other aspects of management. cfDNA, cell-free DNA; ChT, chemotherapy; CPG, Clinical
Practice Guideline; EGFR, epidermal growth factor receptor; EMA, European Medicines Agency; ESCAT, ESMO Scale for Clinical Actionability of Molecular Targets; FDA,
Food and Drug Administration; MCBS, ESMO-Magnitude of Clinical Benefit Scale; mNSCLC, metastatic non-small-cell lung cancer; NGS, next-generation sequencing;
PD-L1, programmed death-ligand 1; PS, performance status; RT, radiotherapy; TKI, tyrosine kinase inhibitor.
aPreferred option(s).
bAn example of an approved third-generation TKI is osimertinib [I, A; ESMO-Magnitude of Clinical Benefit (ESMO-MCBS) v1.1 score: 4; ESCAT: I-A]. Lazertinib is another
third-generation EGFR TKI that has been approved in Korea for the first-line treatment of patients with EGFR mutations.
cRecommended treatment option for patients with a major uncommon, non-exon 20 insertion, sensitising EGFR mutation afatinib [I, B; ESMO-MCBS v1.1 score: 4;
ESCAT: I-B] or osimertinib [III, B; ESCAT: I, B]. In China, sunvozertinib is approved for the treatment of patients with advanced or mNSCLC with an EGFR exon 20
insertion.
dExamples of approved first- and second-generation TKIs include erlotinib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-A], gefitinib [I, B; ESMO-MCBS v1.1 score: 4; ESCAT:
I-A], afatinib [I, B; ESMO-MCBS v1.1 score: 5; ESCAT: I-A] and dacomitinib [I, B; ESMO-MCBS v1.1 score: 3; ESCAT: I-A].
eESMO-MCBS v1.1 was used to calculate scores for new therapies/indications approved by the EMA or FDA. The scores have been calculated by the ESMO-MCBS
Working Group and validated by the ESMO Guidelines Committee (https://www.esmo.org/guidelines/esmo-mcbs/esmo-mcbs-evaluation-forms).35
fNot EMA approved.
gESCAT scores apply to alterations from genomic-driven analyses only.36 These scores were defined by the ESMO CPG authors and validated by the ESMO Translational
Research and Precision Medicine Working Group.34
hEMA approved, not FDA approved.
iPatients who have moderate radiological progression with ongoing clinical benefit may continue with EGFR TKIs [III, A].
jAn example of amivantamab-anti-PD-(L)1-bevacizumab-pemetrexed-platinum ChT is carboplatin-paclitaxel-atezolizumab-bevacizumab [III, B; ESMO-MCBS v1.1 score:
3; ESCAT: I-A].
kLazertinib is a third-generation EGFR TKI that has been approved in Korea for the treatment of patients with EGFR T790M mutations who have failed prior EGFR TKI
therapy.
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compared with 1.4 months in the ChT arm (HR 0.15, 95% CI
0.08-0.29, P < 0.001). For patients with measurable CNS
disease, those treatedwith alectinib had a significantly higher
CNS ORR than those treated with ChT (54.2% compared with
0%, respectively; P < 0.001). Because of these results, the
Pan-Asian panel of experts agreedwith the use of alectinib for
the treatment of patients with ALK-positive NSCLC who have
progressed on or were intolerant to crizotinib treatment.
They also felt that brigatinib should be included in this
recommendation based on the results of the randomised
phase III ALTA-3 trial comparing brigatinib with alectinib in
248 ALK-positive NSCLC patients who have progressed on
crizotinib treatment.84 The median PFS for patients in the
brigatinib arm was 19.3 months compared with 19.2 months
for patients in the alectinib arm (HR 0.97, 95% CI 0.66-1.42,
P ¼ 0.8672) and the respective ORRs were 52% and 61%.
Volume 9 - Issue 12 - 2024
Forty-four percent of patients in the brigatinib group had
grade �3 TRAEs compared with 18% of patients in the alec-
tinib group. The OS data were immature at the time of
reporting but as a result of the PFS results, the Pan-Asian
panel of experts agreed to modify ESMO ‘recommendation
3p’ to include brigatinib (100% consensus), to read as shown
in bold below and in Table 1:

3p. Alectinib [I, A; ESMO-MCBS score: 4; ESCAT: I-A] or brig-
atinib [I, A; ESMO-MCBS score: 4; ESCAT: I-A] is recom-
mended in patients who progress on treatment with, or
are intolerant to, crizotinib [consensus ¼ 100%].

There was a great deal of discussion around the GoR for
the use of lorlatinib, ceritinib or ensartinib as further op-
tions to treat crizotinib-resistant NSCLC. In the original
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ESMO ‘recommendation 3q’ the three newer-generation
ALK inhibitors all had a GoR of ‘A’, ‘strong evidence for
efficacy with a substantial clinical benefit, strongly recom-
mended’ which was questioned. Lorlatinib was assessed in
a phase II clinical trial in patients with advanced ALK-pos-
itive NSCLC which included 59 patients who had received
prior treatment with crizotinib either with or without
chemotherapy.85 The ORR was 73%, and the median PFS
was 11.1 months and results were similar irrespective of
the ALK mutation status.86 SAEs occurred in 7% of patients
of which 3% discontinued treatment.85 In a Chinese phase
II trial assessing lorlatinib in previously treated patients
with ALK-positive NSCLC, one cohort, consisting of 67 pa-
tients, had been treated with prior crizotinib with an ORR
of 70.1% (one-sided P < 0.0001, based on exact test for
null hypothesis ORR � 30%) and, with a median follow-up
time of 11.0 months the median PFS was not reached with
the probability of being event free at 12 months calculated
to be 66.4%. Furthermore, of 36 patients with brain me-
tastases, 29 (80.6%) had an intracranial response. Grade 3-
4 all-causality AEs occurred in 54.1% of patients and grade
5 AEs were reported for 7.3% of patients although none
were considered treatment related.87 In the Chinese phase
I/II ASCEND-6 study, lorlatinib was assessed in 103 patients
with ALK-rearranged NSCLC that had previously been
treated with crizotinib.88 The ORR was 41.7% and, with a
median follow-up time of 34 months, the median PFS was
7.2 months and the median OS was 17.5 months. Grade 3-4
AEs were reported for 65% of patients and SAEs occurred in
35% of patients. Seventeen of the 23 on-treatment deaths
were due to study indication. In a Chinese phase II study
ensartinib was assessed in 160 patients with ALK-positive
crizotinib-resistant NSCLC, and 52% of patients in the full
analysis set (147 patients) had an objective response, and
70% of 40 patients with measurable brain metastases had
an intracranial objective response.89 Updated 5-year results
for this study reported a median OS of 53.2 months.90

Finally, in a Chinese retrospective study comparing the ef-
ficacy of different sequential treatments following crizoti-
nib progression in 128 patients with ALK-positive NSCLC, it
was found that patients treated with second-generation
ALK inhibitors had a superior median OS (58.5 months)
compared with patients who received other systemic
therapies (33.0 months; P < 0.001) with patients who
received sequential lorlatinib found to have a significantly
longer median OS (114.0 months) compared with patients
treated with second-generation ALK TKIs (58.5 months;
P ¼ 0.020).91 As a result of these studies and their findings,
it was agreed to give lorlatinib a GoR of ‘B’, with a GoR of
‘C’ for ceritinib and ensartinib. Also, as a result of the in-
clusion of brigatinib in the modified ‘recommendation 3p’
above, it was removed from ‘recommendation 3q’. Thus,
ESMO ‘recommendation 3q’ was modified, as per the text
in bold below and in Table 1 (100% consensus), to read:

3q. Lorlatinib [II, B; ESMO-MCBS v1.1 score: 4; ESCAT: I-A],
ceritinib [III, C; ESMO-MCBS v1.1 score: 4; ESCAT: I-A]
and ensartinib [II,C] represent additional treatment
16 https://doi.org/10.1016/j.esmoop.2024.103996
options for patients with crizotinib resistance
[consensus ¼ 100%].

The use of atezolizumab-bevacizumab-paclitaxel-
carboplatin following progression on lorlatinib was the
subject of ESMO ‘recommendation 3t’ and the discussion
centred on the Chinese randomised phase III IMpower151
trial that compared bevacizumab-carboplatin-pemetrexed
with and without atezolizumab as a first-line treatment in
305 chemotherapy-naïve patients with metastatic non-
squamous NSCLC.69 Although a numerical increase was
observed with the addition of atezolizumab, there was no
significant increase in the median investigator-assessed PFS
(7.1 months for the without-atezolizumab group compared
with 9.5 months for the with-atezolizumab group; stratified
HR 0.84, 95% CI 0.65-1.09, P ¼ 0.1838) and the PFS in the
EGFR/ALK-positive subgroup was similar for the two groups
(7.0 months for the without-atezolizumab group compared
with 10.4 months for the atezolizumab group). As a result,
the trial missed its primary PFS endpoint and because of
this as well as the small number of patients with an ALK
rearrangement (1.3%), the Pan-Asian panel of experts
decided to delete original ESMO ‘recommendation 3t’
(100% consensus) which read:

3t. Following progression on lorlatinib, atezolizumab-
bevacizumab-paclitaxel-carboplatin can be considered
[III, B; ESMO-MCBS v1.1 score: 3],

the Pan-Asian panel of experts felt that the ESMO recom-
mendations were missing advice on genomic testing for
patients who develop resistance to second- or third-
generation ALK TKIs as is recommended for those patients
who progress on third-generation EGFR TKIs (‘recommen-
dation 3k’) and, as such, a new recommendation was pro-
posed and agreed upon (Table 1; 100% consensus) which
reads:

3t. Genomic analysis by plasma- or tissue-based NGS
might be considered for a patient who develops resis-
tance to a second- or third-generation ALK TKI [III, C;
consensus ¼ 100%].

Figure 3 shows the treatment algorithm for the treat-
ment of patients with ALK-positive stage IV NSCLC.

ROS1-rearranged NSCLC

The Pan-Asian panel of experts agreed with and accepted
completely (100% consensus) the original ESMO recom-
mendations, ‘recommendations 3u-x’ (Table 1), without
change. However, since the face-to-face meeting, results
from the phase I/II TRIDENT-1 trial assessing the ROS1 TKI,
repotrectinib, in ROS1 fusion-positive NSCLC were pub-
lished, which led to a retrospective amendment to ESMO
‘recommendation 3w’.92

The TRIDENT-1 trial included 56 patients who were
chemotherapy-naïve but had received prior treatment with
at least one ROS1 TKI and 71 patients who had not
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Figure 3. Treatment algorithm for stage IV mNSCLC with ALK translocation. Purple: general categories or stratification; blue: systemic anticancer therapy; turquoise:
combination of treatments or other systemic treatments; white: other aspects of management. ALK, anaplastic lymphoma kinase; ChT, chemotherapy; CPG, Clinical
Practice Guideline; EMA, European Medicines Agency; ESCAT, ESMO Scale for Clinical Actionability of Molecular Targets; FDA, Food and Drug Administration; MCBS,
ESMO-Magnitude of Clinical Benefit Scale; mNSCLC, metastatic non-small-cell lung cancer; NGS, next-generation sequencing; RT, radiotherapy; TKI, tyrosine kinase
inhibitor.
aESMO-MCBS v1.1 was used to calculate scores for new therapies/indications approved by the EMA or FDA. The scores have been calculated by the ESMO-MCBS
Working Group and validated by the ESMO Guidelines Committee (https://www.esmo.org/guidelines/esmo-mcbs/esmo-mcbs-evaluation-forms).35
bPreferred option.
cESCAT scores apply to alterations from genomic-driven analyses only.36 These scores were defined by the ESMO CPG authors and validated by the ESMO Translational
Research and Precision Medicine Working Group.34
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previously been treated with a ROS1 TKI.92 For those pa-
tients who had received prior ROS1 TKI therapy, the ORR
was 38% with a median DOR and median PFS of 14.8
months and 9.0 months, respectively.92 Of relevance for
ESMO ‘recommendation 3w’, the ORR for patients who had
not previously received a ROS1 TKI was 79% with a median
DOR and median PFS of 34.1 months and 35.7 months,
respectively. The most common any-grade TRAEs were
dizziness, dysgeusia and paresthesia. Grade �3 TRAEs were
experienced by 29% of all patients who received the rec-
ommended phase II dose, the most common of which were
dizziness and increased blood creatine kinase levels.92

Based on these findings, the Food and Drug Administra-
tion (FDA) approved repotrectinib for the treatment of
ROS1-positive NSCLC.93 As a result of both the data from
the TRIDENT-1 study and the subsequent FDA approval, it
Volume 9 - Issue 12 - 2024
was retrospectively agreed by the Pan-Asian panel of ex-
perts that the GoR for ESMO ‘recommendation 3w’, which
was B, should be upgraded to A as is shown below and in
Table 1 (100% consensus) and reads:

3w. Repotrectinib, if available, is an option in the first-line
setting but is not EMA approved [III, A; ESCAT: I-B;
consensus ¼ 100%].

Figure 4 shows the treatment algorithm for the treat-
ment of patients with ROS1-rearranged stage IV NSCLC.
BRAF-mutated NSCLC

Following discussion, the revised ‘recommendation 3z’ was
accepted completely (100% consensus). ESMO
https://doi.org/10.1016/j.esmoop.2024.103996 17
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Stage IV mNSCLC with ROS1 translocation

Disease progression

Crizotinib [III, A; MCBS 3; ESCAT I-B]a,b

Entrectinib [III, A; MCBS 3; ESCAT I-B]a,b,c

Repotrectinib [III, A; ESCAT I-B]d

Oligoprogression Systemic progression

Rebiopsy is recommended if ROS1 TKI 
received in first line

Systemic 
progression

Local treatment (surgery or RT) and continue 
targeted systemic treatment [IV, C]

If no ROS1 TKI received in first line:
Crizotinib [III, A; MCBS 3; ESCAT I-B]a,b

Entrectinib [III, A; MCBS 3; ESCAT I-B]a,b,c

Repotrectinib [III, A; ESCAT I-B]d

If ROS1 TKI received in first line:
alternative next-generation ROS1 TKIs if available 

[III, A]c or platinum-based ChT [IV, A]

Figure 4. Treatment algorithm for stage IV mNSCLC with ROS1 translocation. Purple: general categories or stratification; blue: systemic anticancer therapy; tur-
quoise: combination of treatments or other systemic treatments; white: other aspects of management. ChT, chemotherapy; CPG, Clinical Practice Guideline; EMA,
European Medicines Agency; ESCAT, ESMO Scale for Clinical Actionability of Molecular Targets; FDA, Food and Drug Administration; MCBS, ESMO-Magnitude of
Clinical Benefit Scale; mNSCLC, metastatic non-small-cell lung cancer; RT, radiotherapy; TKI, tyrosine kinase inhibitor.
aESMO-MCBS v1.1111 was used to calculate scores for new therapies/indications approved by the EMA or FDA. The scores have been calculated by the ESMO-MCBS
Working Group and validated by the ESMO Guidelines Committee (https://www.esmo.org/guidelines/esmo-mcbs/esmo-mcbs-evaluation-forms).35
bESCAT scores apply to alterations from genomic-driven analyses only.36 These scores were defined by the ESMO CPG guideline authors and validated by the ESMO
Translational Research and Precision Medicine Working Group.34
cPreferred over crizotinib in patients with brain metastases.
dNot EMA approved.
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‘recommendation 3y’ was retrospectively revised and
accepted completely (100% consensus) (Table 1).

Although the Pan-Asian panel of experts unanimously
agreed with ESMO ‘recommendation 3y’ in the survey
(Supplementary Table S2, available at https://doi.org/10.
1016/j.esmoop.2024.103996) which, as a result, was not
discussed at the face-to-face meeting, it was later suggested
that the combination of encorafenib-binimetinib should be
included based on the single-arm phase II PHAROS trial in
18 https://doi.org/10.1016/j.esmoop.2024.103996
BRAF V600E-mutated mNSCLC.94 For treatment-naïve and
previously treated patients, the respective ORRs were 75%
and 46%, and the respective DORs were 40.0 months and
16.7 months. The median OS was not estimable for treat-
ment-naïve patients and was 27.7 months for previously
treated patients.95 Any-grade TRAEs were seen in 94% of
patients, with grade 3 and grade 4 TRAEs seen in 38% and
3% of patients, respectively. The most common grade 3
TRAEs were aspartate transferase increased (7%) and
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alanine transferase increased (5%) and the grade 4 TRAEs
were colitis, disseminated intravascular coagulation,
increased gamma-glutamyl transferase and hypona-
traemia.94 Furthermore, after the face-to-face meeting, a
second phase II study (IFCT-1904) investigating encorafenib
plus binimetinib in BRAF V600E-mutant NSCLC reported an
ORR of 66.7%, a DCR of 85.7% and a median PFS of 11.1
months.96 It was thus retrospectively agreed to include
encorafenib-binimetinib as a treatment option for patients
with BRAF V600E-mutated mNSCLC and ESMO ‘recom-
mendation 3y’ was amended to read as follows (100%
consensus):

3y. BRAF-MEK inhibition using dabrafenib-trametinib is
recommended [III, A; ESMO-MCBS v1.1 score: 2; ESCAT:
I-B]. Another option is encorafenib-binimetinib [III, A;
ESMO-MCBS v1.1 score: 3; ESCAT: I-B; consensus ¼
100%].

In the international retrospective IMMUNOTARGET study
of 551 patients receiving ICI monotherapy for advanced
NSCLC with at least one oncogenic driver alteration, 43
patients had BRAF-mutated disease [of which 17 (39.5%)
had BRAF V600E mutations].75 The median PFS was 3.1
months for the BRAF-mutated subgroup and the 12-month
PFS for this subgroup was 18.0 months and the ORR was
24.3%. There was, however, no subgroup analysis based on
smoking history.75 In a Japanese retrospective study which
investigated the impact of smoking history on the effec-
tiveness of ICI therapy in 487 patients with NSCLC, it was
discovered that there was no significant difference between
non-smokers and smokers with respect to the ORR (63%
compared with 51%, respectively; P¼ 0.43) and median PFS
(10.2 months compared with 9.2 months, respectively; P ¼
0.81), and in a multivariate analysis of patients who
received ICI combination therapy there was no significant
association between PFS (HR 1.31, 95% CI 0.70-2.45, P ¼
0.40) or OS (HR 0.40, 95% CI 0.14-1.13, P ¼ 0.083) and non-
smoker status.97 Further analysis based on whether patients
were treated with ICI as a monotherapy or in combination
did reveal differences, however. For non-smokers treated
with ICI monotherapy, there was a significantly lower ORR
(10% for non-smokers compared with 26% for smokers; P ¼
0.002), shorter median PFS (1.8 months for non-smokers
compared with 3.8 months for smokers; P < 0.001) and
shorter median OS (8.0 months for non-smokers compared
with 15.4 months for smokers; P ¼ 0.026). However, for
non-smokers treated with ICI combinations there was a
significantly longer median OS compared with smokers (not
reached compared with 26.3 months; P ¼ 0.045), although
there was no statistical significance between the two
groups for ORR and median PFS.97 In a systematic review
and meta-analysis of 12 randomised clinical trials involving
6497 patients with NSCLC, no significant differences were
found in ICI efficacy, as measured by OS between current/
former smokers and never smokers (interaction HR 0.77,
95% CI 0.69-0.86, I2 25, P ¼ 0.21).98 It was thus agreed that
reference to smoking in the first sentence of the original
Volume 9 - Issue 12 - 2024
ESMO ‘recommendation z’ (Supplementary Table S2, avail-
able at https://doi.org/10.1016/j.esmoop.2024.103996)
should be omitted (100% consensus) so that the new
recommendation reads (Table 1):

3z. If patients have received BRAF-MEK inhibition in the
first-line setting, they may be offered platinum-based
ChT with or without immunotherapy in the second-
line setting, regardless of their smoking history [IV,
A]. For patients with a smoking history, immunotherapy
with or without ChT should be considered as per the
ESMO clinical practice guideline (CPG) on non-
oncogene-addicted mNSCLC [IV, B; consensus ¼
100%].99

Figure 5 shows the treatment algorithm for the treat-
ment of patients with stage IV NSCLC with a BRAF V600
mutation.

RET fusions

The Pan-Asian panel of experts agreed with and accepted
completely (100% consensus) the original ESMO recom-
mendations, ‘recommendations 3cc, 3ff-gg, 3ii-jj’ without
change and, following discussion, the revised ‘recommen-
dations 3aa-bb, 3dd, 3hh and 3kk’ (Table 1). ESMO
‘recommendation 3cc’ was retrospectively revised following
the meeting and accepted completely (100% consensus).
The original ESMO ‘recommendation 3ee’ had a statement
that trastuzumab deruxtecan was not approved by the EMA
for HER2-positive mNSCLC but this has subsequently
changed and as a result, the statement has been removed.
The Pan-Asian panel of experts agreed to delete the original
ESMO ‘recommendation 3ll’ (Supplementary Table S2,
available at https://doi.org/10.1016/j.esmoop.2024.
103996). A new recommendation numbered ‘recommen-
dation 3ll’ was proposed and agreed (100% consensus).

Original ESMO ‘recommendation 3aa’ recommended the
use of either selpercatinib or pralsetinib for the treatment
of RET fusion-positive NSCLC. However, although pralseti-
nib has been granted approval by the EMA for the first-line
treatment of patients with advanced RET fusion-positive
NSCLC and by the FDA for the treatment of adult pa-
tients with mNSCLC harbouring a RET fusion,100,101 its
future availability remains uncertain. Thus, it was agreed to
remove pralsetinib from ESMO ‘recommendation 3aa’. The
discussion moved on to selpercatinib which was assessed
in the international randomised phase III LIBRETTO-431
trial in previously untreated patients with RET fusion-
positive NSCLC in which 212 patients were randomised
to receive either selpercatinib or platinum-based ChT with
or without pembrolizumab.102 Patients treated with sel-
percatinib had a longer median PFS (24.8 months)
compared with those treated with pembrolizumab-ChT
(11.2 months; HR 0.46, 95% CI 0.31-0.70, P < 0.001), a
greater ORR (84% compared with 65%, respectively) and
longer median DOR (24.2 months compared with 11.5
months, respectively). As a result, it was agreed that the
LoE for selpercatinib should be increased from ‘III’ to ‘I’
https://doi.org/10.1016/j.esmoop.2024.103996 19
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Stage IV mNSCLC with BRAF V600 mutation

Disease progression

Dabrafenib–trametinib
[III, A; MCBS 2; ESCAT I-B]a,b

Encorafenib-binimetinib [III; A; MCBS 3; ESCAT I-B]a,b

Dabrafenib–trametinib
[III, A; MCBS 2; ESCAT I-B]a,b

Encorafenib-binimetinib [III; A; MCBS 3; ESCAT I-B]a,b

Oligoprogression Systemic progression

Systemic 
progression

Local treatment (surgery or RT) and continue 
targeted systemic treatment [IV, C]

Local treatment (surgery or RT) and continue 
targeted systemic treatment [IV, C]

If no smoking history: platinum-based ChT ± immunotherapy [IV, A]
If smoking history: immunotherapy ± platinum-based ChT [IV, B]

If no BRAF and MEK inhibitor comination received in first line:
Dabrafenib–trametinib [III, A; MCBS 2; ESCAT I-B]a,b

Encorafenib-binimetinib [III; A; MCBS 3; ESCAT I-B]a,b

If no smoking history: platinum-based ChT ± immunotherapy [IV, A]
If smoking history: immunotherapy ± platinum-based ChT [IV, B]

If no BRAF and MEK inhibitor comination received in first line:
Dabrafenib–trametinib [III, A; MCBS 2; ESCAT I-B]a,b

Encorafenib-binimetinib [III; A; MCBS 3; ESCAT I-B]a,b

Figure 5. Treatment algorithm for stage IV mNSCLC with BRAF V600 mutation. Purple: general categories or stratification; blue: systemic anticancer therapy;
turquoise: combination of treatments or other systemic treatments; white: other aspects of management. ChT, chemotherapy, CPG, Clinical Practice Guideline; EMA,
European Medicines Agency; ESCAT, ESMO Scale for Clinical Actionability of Molecular Targets; FDA, Food and Drug Administration; MCBS, ESMO-Magnitude of
Clinical Benefit Scale; mNSCLC, metastatic non-small-cell lung cancer; RT, radiotherapy.
aESMO-MCBS v1.1111 was used to calculate scores for new therapies/indications approved by the EMA or FDA. The scores have been calculated by the ESMO-MCBS
Working Group and validated by the ESMO Guidelines Committee (https://www.esmo.org/guidelines/esmo-mcbs/esmo-mcbs-evaluation-forms).35
bESCAT scores apply to alterations from genomic-driven analyses only.36 These scores were defined by the ESMO CPG authors and validated by the ESMO Translational
Research and Precision Medicine Working Group.34

ESMO Open S.-H. Lee et al.
and ESMO ‘recommendation 3aa’ was modified, with the
change shown in bold below and in Table 1 (100%
consensus), to read:

3aa. Treatment with selpercatinib is recommended as first-
line therapy for patients with RET fusion-positive
NSCLC [I, A; ESMO-MCBS v1.1 score: 3; ESCAT: I-C;
consensus ¼ 100%].

Other oncogenic drivers for which targeted therapy is
available

Discussion concerning ESMO ‘recommendation 3bb’
focused on whether a platinum-containing doublet ChT
regimen with or without ICI was the best option for patients
with an NTRK gene fusion or an EGFR exon 20 mutation. It
was felt that NTRK inhibitors such as larotrectinib and
entrectinib are a better first-line option for the treatment of
patients with NTRK gene fusions.17 The randomised phase
III PAPILLON trial compared the anti-EGFR antibody ami-
vantamab plus ChT with ChT alone in patients with EGFR
20 https://doi.org/10.1016/j.esmoop.2024.103996
exon 20 insertions.103 The interim results are discussed in
detail for the original ESMO ‘recommendation 3kk’ below,
but this study found that amivantamab plus ChT was su-
perior to ChT alone.103 Based on these findings it was
agreed that amivantamab plus ChT was a better option for
patients with NSCLC harbouring EGFR exon 20 insertions. As
a result of this discussion, mention of NTRK gene fusions
and EGFR exon 20 insertion mutations was removed from
‘recommendation 3bb’ which now reads as follows (100%
consensus):

3bb. Platinum-doublet ChT with or without ICIs is recom-
mended as first-line therapy for patients with a
MET amplification or HER2 mutation [IV, B;
consensus ¼ 100%].

Although all the Pan-Asian panel of experts agreed with
ESMO ‘recommendation 3cc’ in the initial survey
(Supplementary Table S2, available at https://doi.org/10.
1016/j.esmoop.2024.103996) and, as a result, it was not
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discussed at the face-to-face meeting, it was suggested
retrospectively that as savolitinib has been approved for the
treatment of patients with mNSCLC with MET exon 14
skipping alterations by China’s National Medical Products
Administration (NSMPA) it should also be included.104

Approval was based on results from the single-arm confir-
matory phase IIIb trial in 87 treatment-naïve and 79 pre-
viously treated Chinese patients with locally advanced or
metastatic MET exon 14-mutated NSCLC which showed an
ORR of 62.1% and 39.2% for the treatment-naïve and pre-
viously treated patients, respectively. The respective DCRs
were 92.0% and 92.4%. Grade �3 TEAEs were seen in 60.2%
of patients, with hepatic function abnormal (16.9%), alanine
aminotransferase increased (14.5%) and aspartate amino-
transferase increased (14.5%) being the most com-
mon.105,106 As a result of these findings and the approval of
savolitinib by China’s NSMPA, it was agreed to retrospec-
tively amend ESMO ‘recommendation 3cc’ to read as fol-
lows (100% consensus):

3cc. Capmatinib and tepotinib in first line [III, A; ESMO-
MCBS v1.1 score: 3; ESCAT: I-B; FDA approved, not
EMA approved] or in second line [III, A; ESMO-MCBS
v1.1 score: 3; ESCAT: I-B] are recommended in patients
with a MET exon 14 skipping mutation. Savolitinib
may also be an option [III, A; ESCAT: I-B; not EMA
or FDA approved; consensus ¼ 100%].

Although the Pan-Asian panel of experts all agreed with
the original ESMO ‘recommendation 3dd’ (Supplementary
Table S2, available at https://doi.org/10.1016/j.esmoop.
2024.103996), they felt that the wording should be modi-
fied for consistency with ‘recommendation 3z’ above with
changes shown in bold below and in Table 1, to read as
follows (100% consensus):

3dd. If patients have received a MET-specific inhibitor in
the first-line setting, they may be offered platinum-
based ChT with or without immunotherapy in the
second-line setting, regardless of smoking history
[IV, A]. For patients with a smoking history, immuno-
therapy with or without ChT should be considered as
per the ESMO CPG on non-oncogene-addicted
mNSCLC [IV, B; consensus ¼ 100%].99

The use of platinum-doublet ChT as an option for treating
patients with KRAS G12C-mutated NSCLC who have pro-
gressed on first-line ICI monotherapy was widely discussed
for ESMO ‘recommendation 3hh’. Many members of the
Pan-Asian panel of experts explained that the KRAS G12C
inhibitors sotorasib or adagrasib, which are both approved
for the second- and later-line treatment of patients with
locally advanced or metastatic KRAS G12C-mutated
NSCLC107,108 and are covered in ESMO ‘recommendations
3ii and 3jj’, are their preferred options for this indication but
agreed, without modification, with ‘recommendation 3hh’
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(100% consensus) which reads:

3hh. Platinum-doublet ChT can be given to patients with
KRAS G12C-mutated NSCLC and progression on first-
line ICI monotherapy [III, A; consensus ¼ 100%].

As mentioned above, the combination of amivantamab
with ChT was assessed in the randomised phase III PAPILLON
trial versus ChT alone in 308 treatment-naïve patients with
EGFR exon 20 insertion mutations.103 A significantly longer
median PFS was reported for the amivantamab plus ChT
group (11.4 months) compared with the ChT-alone group (6.7
months; HR 0.40, 95% CI 0.30-0.53, P < 0.001), and the PFS
at 18 months was 31% for patients in the amivantamab plus
ChT group compared with 3% for patients in the ChT-alone
group. Furthermore, the ORR was significantly higher for
patients in the amivantamab plus ChT group (73%) compared
with patients in the ChT-alone group (47%; rate ratio 1.50,
95% CI 1.32-1.68, P < 0.001).103 As a result of these findings,
amivantamab plus carboplatin-pemetrexed has been granted
EMA and FDA approval for the first-line treatment of patients
with advanced or metastatic NSCLC with EGFR exon 20
insertion mutations.109,110 The Pan-Asian panel of experts
agreed that amivantamab plus ChT should be included as a
first-line option in ‘recommendation 3kk’ and the wording
was modified, as per the text in bold below and in Table 1
(100% consensus) to read:

3kk. Amivantamab combined with platinum-based ChT is
recommended for the treatment of EGFR exon 20
insertion-mutated NSCLC in the first-line setting [I,
A; ESMO-MCBS v1.1 score: 3; ESCAT: I-B] or in the
second- or later-line settings [III, B; ESMO-MCBS
v1.1 score: 3; ESCAT: I-B].

In the phase I CHRYSALIS study, which investigated the use
of amivantamab for the treatment of 81 patients with EGFR
exon 20-mutated NSCLC who had progressed on prior
platinum-based ChT, the ORR was 40% with a median DOR of
11.1 months and the median PFS was 8.3 months.111 Based
on these data and the subsequent EMA and FDA approval
thatwas granted for the use of amivantamabmonotherapy to
treat patients with advanced ormetastatic NSCLC harbouring
an EGFR exon 20 insertion mutation who had progressed on
or after platinum-based chemotherapy,109,112 a new recom-
mendation was proposed and agreed upon by the Pan-Asian
panel of experts (100% consensus) which reads:

3ll. Amivantamab monotherapy is an option after
platinum-based ChT failure for the treatment of
EGFR exon insertion-mutated NSCLC not previously
exposed to amivantamab [II, B; ESMO-MCBS v1.1
score: 3; ESCAT: I-B; consensus ¼ 100%].

The novel EGFR TKI mobocertinib has been withdrawn
from the market because the phase III EXCLAIM-2 trial
https://doi.org/10.1016/j.esmoop.2024.103996 21
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comparing mobocertinib with platinum-based chemo-
therapy in the first-line treatment for patients with NSCLC
harbouring EGFR exon 20 insertion mutations failed to meet
its primary PFS endpoint.113,114 As a result, the Pan-Asian
panel of experts agreed (100% consensus) to delete the
original ESMO ‘recommendation 3ll’ which read:

3ll. Mobocertinib can be given as treatment of EGFR exon
20 insertion-mutated NSCLC failing prior therapy [III, C;
ESMO-MCBS v1.1 score: 2; ESCAT: I-B; FDA approved,
not EMA approved].
FOLLOW-UP, LONG-TERM IMPLICATIONS AND
SURVIVORSHIPdRECOMMENDATIONS 4A-D

The Pan-Asian panel of experts agreed with and accepted
completely (100% consensus) the original ESMO recom-
mendations, ‘recommendations 4a-d’ (Table 1), without
change.

B. Applicability of the recommendations

Following the face-to-face meeting in Seoul, the Pan-Asian
panel of experts agreed and accepted completely (100%
consensus) the revised ESMO recommendations above for
the diagnosis, treatment and follow-up of oncogene-
addicted mNSCLC in patients of Asian ethnicity (Table 1).
However, the applicability of each of the guideline rec-
ommendations is impacted by the individual drug and
testing approvals and reimbursement policies for each
region. The drug and treatment availability for the regions
represented by the 10 participating Asian oncological so-
cieties is summarised in Supplementary Table S3, available
at https://doi.org/10.1016/j.esmoop.2024.103996, and
individually for each region in Supplementary Tables S4-
S13, available at https://doi.org/10.1016/j.esmoop.2024.
103996.

CSCO

The health care system in China is based on the horizontal
coverage of the two basic medical insurance systems for
urban employees and residents in urban and rural areas and
it is supplemented by the vertical extension of six medical
insurance policy systems, including accrued Medicare in-
surance, supplementary medical insurance, serious disease
insurance, long-term care insurance, medical assistance and
medical insurance for poverty alleviation. For biomarker-
related diagnostic testing, 5% of patients will not receive
any reimbursement and there is provincial variation
regarding reimbursement of NGS panel testing with some
covering around 90% of the cost whereas others do not
provide any reimbursement. Although liquid biopsy testing
is approved, it is not reimbursed. In China, 5.4% of patients
have no insurance to cover drug costs and will pay entirely
‘out of pocket’. 26.3% of patients have employers/social
insurance to help cover drug costs and the remaining 68.3%
of patients have private insurance. In China, most targeted
agents for the treatment of mNSCLC are approved, with the
22 https://doi.org/10.1016/j.esmoop.2024.103996
exception of the ROS1 inhibitor repotrectinib, the MET in-
hibitor capmatinib, the NTRK inhibitor larotrectinib, the
anti-EGFR antibody amivantamab as well as the KRAS G12C
inhibitors sotorasib and adagrasib. For those agents that are
approved for the treatment of mNSCLC, there is no reim-
bursement for drugs targeting RET fusions, MET inhibitors
or the anti-HER2 drug conjugate trastuzumab deruxtecan.
For the remaining drugs, patients would usually pay 10%-
30% of the costs. In China, sunvozertinib is approved for the
treatment of patients with advanced NSCLC or mNSCLC
with an EGFR exon 20 insertion and who have progressed
on, or are intolerant to, platinum-based chemotherapy. The
ALK inhibitor ensartinib is approved by the Chinese National
Medical Products Administration (NMPA) for the treatment
of patients with ALK-positive advanced NSCLC or mNSCLC
who have progressed on, or are intolerant to, crizotinib
treatment (Supplementary Table S4, available at https://
doi.org/10.1016/j.esmoop.2024.103996). It is estimated
that it takes about 3 years for drugs to be approved in
NMPA following EMA or FDA approval, but once approved
by the NMPA not all drugs will be reimbursed. One of the
biggest limiting factors to accessing new treatments in
China is that new drugs can only be applied from phase II
clinical trials after completion of phase I clinical trials. The
safety and effectiveness of new biomarker-related diag-
nostic tests is one of the limiting factors to accessing them.

ISHMO

The Jaminan Kesehatan Nasional (JKN), Indonesian Health
Care System covers w95.75% of health expenses in
Indonesia. The remaining health expenses are covered by
private insurance and/or paid independently by the patient.
The cancer drug reimbursement system for the JKN insur-
ance is carried out based on the criteria listed in the Na-
tional Drug Formulary (FORNAS). With regard to biomarker-
related diagnostic tests for NSCLC, tests such as NGS panel
testing and liquid biopsies are not covered by the JKN, but
the JKN fully covers EGFR mutation tests for exon 18-21.
ALK tests using IHC are not covered by the JKN but partial
reimbursement is available from a pharmaceutical com-
pany. For the treatment of NSCLC, the JKN only covers the
use of first-generation EGFR TKIs and afatinib, as well as the
ALK inhibitor alectinib (Supplementary Table S5, available at
https://doi.org/10.1016/j.esmoop.2024.103996). Drugs that
have not been approved in Indonesia such as ROS1 in-
hibitors, trastuzumab deruxtecan and amivantamab can be
accessed through the Special Access Scheme which can take
6-8 weeks after approval. There is limited integrated na-
tional data on the health expenses of NSCLC drugs in
Indonesia. Data on TKI drugs usage in the Dharmais Na-
tional Cancer Center found that 95% of costs were covered
by the JKN and 5% by private insurance and/or out-of-
pocket payments. In the JKN national health insurance,
there is no regulation of partial coverage (co-payment) for
cancer drugs that are restricted in the National Standard of
Medication List (FORNAS) meaning patients have to pay for
access to restricted cancer drugs or, based on the recom-
mendations given by the third party via a patient assistance
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program (PAP), they may be subsidised by pharmaceutical
companies. The role of the third party is to examine the
patients’ financial capabilities. The PAP covers at least 30%-
67% of the total cancer drug expenses depending on the
type of TKI drugs. The average time from EMA/FDA approval
to national approval in Indonesia is w3-4 years, depending
on when the multinational innovator drug companies reg-
ister the drugs in Indonesia. Once approved, the new drug
can be made available immediately to patients, depending
on the drug company’s supply chain. However, new drug
reimbursement in the JKN will require it to be reviewed and
listed in the FORNAS with considerations to be met
including cost-effectiveness and budget impact. The biggest
limiting factors to accessing the new treatment include the
time taken for registration and approval of the new drug by
the Badan Pengawas Obat dan Makanan (BPOM, the
Indonesian Food and Drug Supervisory Agency), as well as
the relatively high costs of new medications and the limited
access to clinical trials in Indonesia. On the other hand, the
biggest limiting factors to accessing new biomarker-related
diagnostic tests and tools are the limited number of labo-
ratories and human resources to carry out the tests,
financial constraints due to the relatively high costs, as well
as availability and regulations for registering commercial
reagents for new biomarker tests.

ISMPO

In India, health care is provided by a central government
scheme (the Ayushman scheme). There are also individual
insurance schemes although many cover only basic health
care services. Fifty percent of patients will have to pay
entirely ‘out of pocket’ for biomarker-related diagnostic
tests with only 5% of patients receiving reimbursement. For
drug costs, many insurance schemes only cover basic health
care services and 50% of patients pay entirely ‘out of
pocket’ for their treatment. Five percent of patients’ drug
costs are covered by private insurance and 3% by em-
ployers/social insurance. With the exception of first-
generation EGFR TKIs, 30% of the costs of which are reim-
bursed, the costs of all other targeted treatments for
mNSCLC are not reimbursed. Many targeted agents for the
treatment of mNSCLC are not currently approved in India,
including ROS1 inhibitors, RET fusion inhibitors and NTRK
inhibitors although they are available in private practices in
India (Supplementary Table S6, available at https://doi.org/
10.1016/j.esmoop.2024.103996). Approval for new drugs in
India can take from months to years after EMA or FDA
approval has been given but once approved, a drug can be
made available to patients within months. Cost is the
biggest limiting factor to accessing new treatments. It is
also the biggest limiting factor to accessing new biomarker-
related diagnostic tests and tools along with access to the
technology.

JSMO

Japan’s health care system is characterised by universal
coverage, provided through a mandatory health insurance
scheme that covers all residents. The system is funded by a
Volume 9 - Issue 12 - 2024
combination of government subsidies, contributions from
employers and employees and ‘out-of-pocket’ payments,
with a strong emphasis on preventive care and equal access
to treatment for all citizens. In Japan, reimbursement for
health care costs is staggered depending on age, with adults
aged under 70 required to pay for 30% of their treatment
costs, those aged 70-74 pay 20% and those 75 and older,
10%. This applies to all treatment costs and diagnostic tests,
including NGS testing and liquid biopsies when an adequate
tumour sample is not available. Single and multiplex tests
(approved multiplex tests include the NGS tests Oncomine
DxTT and Lung Cancer Compact panel, and the PCR-based
Amoy9in) are used differently for the diagnosis of NSCLC,
depending on the situation and institution in Japan. Many
of the targeted therapies for the treatment of mNSCLC are
approved, although trastuzumab deruxtecan, NTRK in-
hibitors and sotorasib are approved for second-line treat-
ment (Supplementary Table S7, available at https://doi.org/
10.1016/j.esmoop.2024.103996). An application for ami-
vantamab is currently being evaluated in Japan. It may take
from several months to years for the Pharmaceuticals and
Medical Devices Agency (PDMA) of Japan to assess the ef-
ficacy and safety of new drugs although there are some
drugs that are approved first in Japan before anywhere else
in the world. Once approved, it can take between 60 and 90
days for drugs to become available. The biggest limiting
factor to accessing both new treatments and biomarker-
related diagnostic tests is the delay in development and
approval timing in Japan due to the lack of development in
Japan. This can cause a drug lag which can be overcome or
minimised if Japan is included in global drug development
(i.e. as a part of the worldwide development).
KSMO

The health security system in Korea has two components:
mandatory National Health Insurance (NHI) and medical aid.
The major sources of NHI funding include contributions
from those who are insured and government subsidies. The
medical aid program is a form of public assistance that uses
government subsidies to provide low-income groups with
health care services and, usually, the patient only bears 5%
of the cost for medications that are approved and reim-
bursed under the NHI. The NHI system provides health care
coverage to all citizens, including for biomarker diagnostic
tests, although some patients have to pay entirely ‘out of
pocket’ for biomarker-matched drug costs. Most institutions
in Korea carry out single-gene tests at the first diagnosis,
although upfront NGS testing is increasing to minimise tis-
sue loss in certain cases. NGS testing is approved and 50%
reimbursed in NSCLC adenocarcinoma at the time point of
diagnosis and disease progression during treatment. Mul-
tiplexed NGS liquid biopsies are only approved as
laboratory-developed tests in Korea although the Cobas
plasma EGFR test has been approved and 95% of the cost is
reimbursed. Drugs for most classes of targeted therapy have
been approved for the treatment of patients with mNSCLC
in Korea. Lazertinib is approved in Korea for the first-line
https://doi.org/10.1016/j.esmoop.2024.103996 23
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treatment of patients with EGFR-mutated tumours or in the
second line for patients with EGFR T790M-mutated lung
cancer. Although it varies, it can take w1 year for approval
to be granted once EMA or FDA approval has been given
and, once approved, it can take a few months for drugs to
be made available in Korea. The biggest limiting factor to
accessing new treatments in Korea is the cost and unmet
medical needs.

MOS

Malaysia operates a two-tier health care system consisting
of both a government-based universal health care system
and a co-existing private health care system. Across the
health care systems, mNSCLC is primarily treated by clinical
oncologists, with a small fraction of patients treated by
medical oncologists or chest physicians. Drugs in the reim-
bursed Ministry of Health formulary (also known as the
Bluebook) are fully subsidised but each public hospital has a
limited quantity allocated to it. Biomarker-related diag-
nostic tests, including liquid biopsies, with the exception of
EGFR PCR testing and immunohistochemistry for ALK, are
not reimbursed in Malaysia although pharmaceutical com-
panies do provide partial support to cover the costs of NGS
and full support for PD-L1 testing (Supplementary Table S9,
available at https://doi.org/10.1016/j.esmoop.2024.
103996). NGS testing may also be available to patients
enrolled in clinical trials. There is no cost to patients for
reimbursed cancer drugs in Malaysia. Beyond the reim-
bursed drug list, patients may access cancer drugs via out-
of-pocket payment (40%), private insurance (40%) or state
funding (20%). State funding is exclusively available to civil
servants or pensioners. Most classes of targeted therapies
for the treatment of mNSCLC are approved in Malaysia
except lazertinib, ensartinib, RET fusion inhibitors and
trastuzumab deruxtecan, the latter of which has been
withdrawn from the market. Osimertinib is only reimbursed
in the second-line setting for patients with EGFR T790M
mutations. It takes w2 years for drug approval in Malaysia
following EMA or FDA approval. Once approved, it can take
w3 months for drugs to become available. The biggest
limiting factors to accessing new drugs are the high costs of
treatment and the long delay in local drug approval and
reimbursement. For new biomarker-related tests, the
biggest factors limiting access are high costs, the long
turnaround time because most tests are conducted exter-
nally and the lack of development in the public health care
system.

PSMO

In the Philippines, health care support is limited, and the
majority of patients have to pay entirely ‘out of pocket’ for
biomarker-related diagnostic testing (99%) and drug costs
(97%). There is strong competition between companies for
diagnostic tests because approval is not required in the
Philippines; this has helped to bring down costs but has
come at the expense of accuracy due to a lack of quality
assurance. Only 3% of patients have insurance, as covered
by private (2%) or employers/social (1%) insurance. Most
24 https://doi.org/10.1016/j.esmoop.2024.103996
(>50%) of the patients decide not to proceed with NGS
panel tests because of ‘out-of-pocket’ costs and, although
EGFR and ALK testing are covered (liquid biopsy EGFR
testing is fully subsidised by the pharmaceutical industry),
most patients choose not to do the test because of the high
drug costs. Furthermore, for patients who have actionable
driver mutations, >50% of patients opt to receive chemo-
therapy as they will not be able to afford the recommended
oral TKI since the cost of chemotherapy is partly covered by
government health insurance while the cost of targeted
therapy is not. Most classes of targeted therapies for the
treatment of mNSCLC are not approved in the Philippines
with only EGFR TKIs, including osimertinib but not daco-
mitinib, and early and newer-generation ALK inhibitors
approved (Supplementary Table S10, available at https://
doi.org/10.1016/j.esmoop.2024.103996). The usual pa-
tient’s ‘out-of-pocket’ contribution for a reimbursed cancer
drug ranges from 75% to 100%. In the Philippines it can take
between 6 and 12 months for drug approval once it has
been approved by the EMA or FDA and it can take 3-6
months once approval has been given for drugs to become
available. The biggest limiting factor to accessing new
treatments in the Philippines are cost, local approval and
testing. Cost is also the biggest limiting factor to accessing
new biomarker-related tests.

SSO

The health care system of Singapore uses a co-payment
model where approved drugs on the Cancer Drug List can
be paid for out of national insurance and pension savings.
Additional costs are covered on a means-tested basis which
means ‘out-of-pocket’ payments for reimbursed cancer
drugs vary from patient to patient. Although biomarker-
related diagnostic tests are typically not reimbursed, such
diagnostics may be reimbursed if carried out in an inpatient
setting. Although all patients’ drug costs are covered, to
some extent, by national insurance and pension savings,
30%-50% of patients also have private health care insurance
to mitigate costs of treatment. All classes of targeted
therapy for the treatment of oncogene-driven mNSCLC are
approved in Singapore with the exception of RET fusion
inhibitors, although selpercatinib approval is expected soon
(Supplementary Table S11, available at https://doi.org/10.
1016/j.esmoop.2024.103996). Following EMA or FDA
approval, it can typically take between 1 and 2 years for
approval to be granted in Singapore and a further 6 months,
once approval has been given, for the drugs to be available.
The time to approval is one of the biggest limiting factors
for access to new treatments in Singapore. Cost is also a
factor that can limit access to new treatments as well access
to new biomarker-related diagnostic tests.

TOS

Taiwan has a single-payer NHI system, providing compre-
hensive coverage for its citizens. The NHI is funded through
premiums, government contributions and co-payments,
ensuring universal access to health care services and
fostering a competitive health care market. This means that
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the costs for all reimbursed cancer drugs are usually
covered, and most diagnostic tests are either partially or
fully covered; this includes NGS panel tests (partially reim-
bursed) which are typically provided following testing for
EGFR if the result comes back as wild-type. There is no
reimbursement for liquid biopsy tests. Most drug costs are
covered by NHI (90%) with the remaining 10% being
covered either by private insurance (5%) or, for those
without insurance, by the patients themselves (5%). All
classes of targeted therapy for the treatment of mNSCLC
are approved in Taiwan, with the exception of the ROS1
inhibitor repotrectinib and KRAS G12C inhibitor adagrasib
(Supplementary Table S12, available at https://doi.org/10.
1016/j.esmoop.2024.103996). The average time for a drug
to be approved in Taiwan following EMA or FDA approval is
9-18 months. After a drug receives regulatory approval for
clinical use, it can be available for use in patients within a
few months. However, the reimbursement phase, where
the drug’s cost is covered by health insurance, often in-
volves a more prolonged process. This phase may require
additional assessments, negotiations on pricing and the
establishment of guidelines for the drug’s reimbursement,
contributing to a timeline of 1-2 years or even longer before
widespread coverage is achieved. Cost is the biggest limiting
factor to accessing new treatments and accessing new
biomarker-related diagnostic tests because if the cost is too
high it becomes difficult for health insurance to cover the
expenses.

TSCO

In Thailand 5% of patients have private insurance and 30%
of patients have employers/social insurance, but patients
do not pay for all their treatment costs. There are three
major reimbursement schemes: universal coverage, social
security and government officer (CSMBS). These differ in
terms of reimbursement for the treatment of advanced
NSCLC in Thailand, with greater reimbursement for treat-
ment for those covered by CSMBS, which covers all single
and double ChT treatments but pemetrexed is allowed for
second- or later-line treatment only. Universal coverage and
social security do not cover pemetrexed or vinorelbine. The
CSMBS scheme also covers the costs of osimertinib (for
patients with EGFR T790M-mutated NSCLC), ALK inhibitors
(ceritinib and brigatinib only) and atezolizumab (in the
second-line setting), together with pembrolizumab (in the
first-line setting for tumours with �50% PD-L1 expression).
For reimbursed cancer drugs, which include the EGFR TKIs,
erlotinib and osimertinib (second-line with reimbursement
through the CSMBS), and the ALK inhibitors ceritinib and
brigatinib (first-line), all drug costs are covered. All classes
of targeted therapy for mNSCLC are approved in Thailand,
but most patients have to pay the full costs of the drugs
with no reimbursement. In Thailand, approval for new drugs
can take 12-24 months following EMA or FDA approval and,
once approved, it can take a further 6-12 months for the
drugs to become available for patients. The costs and
reimbursement are the biggest limiting factors to accessing
new drugs and new biomarker-related diagnostic tests.
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CONCLUSIONS

The results of the voting by the Asian experts both before
and after the face-to-face meeting in Seoul showed 73.8%
concordance with the ESMO recommendations for the
treatment of patients with oncogene-addicted NSCLC
(Supplementary Table S2 and Figure S1, available at https://
doi.org/10.1016/j.esmoop.2024.103996). These recom-
mendations therefore constitute the consensus clinical
practice guidelines for the treatment of patients with
oncogene-addicted mNSCLC in Asia. The variations in the
availability for the patients of diagnostic testing, drugs and
therefore treatment possibilities, between the different
regions represented, reflect the differences in the organi-
sation of their health care systems and their reimbursement
strategies, and will have a significant impact on the imple-
mentation of the scientific recommendations in certain re-
gions. Thus, policy initiatives are advised, based on this
guideline document, in order to improve the access of all
oncogene-addicted mNSCLC patients across all the Asian
regions.
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