
CC BY-NC 4.0 Licence  ●  Copyright © 2024 EMJ   ●   October 2024  ●  Oncology 39

Evolving Patient-Centred  
Therapies for Metastatic NSCLC

This symposium took place on 14th September 2024,  
as part of the European Society for Medical Oncology 
(ESMO) Annual Congress, held in Barcelona, Spain.

Chairperson: Jarushka Naidoo1

Speakers: Terri Conneran,2 Luis Paz-Ares,3 Alexander Drilon4

1. Beaumont RCSI Cancer Centre, Dublin, Ireland
2. KRAS Kickers, Charlotte, North Carolina, USA
3. Hospital Universitario 12 de Octubre, Madrid, Spain
4. Memorial Sloan Kettering Cancer Center, New York, USA

Disclosure: Naidoo has received advisory board/lecture fees from AbbVie, Amgen, 
Arcus Biosciences, AstraZeneca, Bayer, Bristol Myers Squibb, Daiichi 
Sankyo, Elevation Oncology, Kaleido Biosciences, NGM Biopharma-
ceuticals, Pfizer, Regeneron, Roche/Genentech, and Takeda; research 
funding from Amgen, Arcus Biosciences, AstraZeneca, Bristol Myers 
Squibb, Novartis, Pfizer, Roche/Genentech, and Takeda. Conneran has 
received advisory board/lecture fees from 23andMe, Agilent, Amgen, 
AstraZeneca, Bayer, Boehringer Ingelheim, Bristol Myers Squibb, Dia-
ceutics, Frontier Medicines, Jaguar Health, Janssen, Labcorp, Loxo@
Lilly, Merck, Novartis, QIAGEN, Revolution Medicines, Roche, and Sa-
nofi. Paz-Ares has received advisory board/lecture fees from AbbVie, 
Amgen, AstraZeneca, Bayer, Bristol Myers Squibb, Daiichi Sankyo, 
Gilead, GSK, Janssen, Lilly, Merck, Merck KGaA (Darmstadt, Germany), 
Novartis, Roche, Pfizer, PharmaMar, Regeneron, Sanofi, and Takeda; 
research funding from AstraZeneca, Bristol Myers Squibb, Merck, and 
Pfizer. Drilon has received advisory board/lecture fees from 14ner 
Oncology/Elevation Oncology, AbbVie, Amgen, AnHeart, ArcherDX, 
AstraZeneca, BeiGene, BerGenBio, Blueprint Medicines, Bristol Myers 
Squibb, Chugai, EcoR1 Capital, EMD Serono, Entos, Exelixis, Helsinn, 
Hengrui, Ignyta/Genentech/Roche, Janssen, Loxo/Bayer/Lilly, Merus, 
Monopteros Therapeutics, Monte Rosa Therapeutics, Novartis, Nu-
valent, Pfizer, Prelude Therapeutics, Regeneron, Repare Therapeu-
tics, Springer Healthcare, Takeda/ARIAD Pharmaceuticals/Millennium 
Pharmaceuticals, Treeline Biosciences, Turning Point Therapeutics, 
Tyra Biosciences, and Verastem Oncology; royalties from Wolters 
Kluwer; CME honoraria from Answers in CME, Applied Pharmaceutical 
Science, AXIS Pharmaceuticals, Clinical Care Options, Doc Congress, 
EPG Health, Harborside, i3 Health, Imedex, Liberum IME, Medendi, 
Medscape, Med Learning Group, MEDtalks, MJH Life Sciences, MORE 
Health, Ology Medical Education, OncLive, Paradigm Biopharmaceuti-
cals, PeerView, PeerVoice, Physicians’ Education Resource, Projects In 
Knowledge, Resources, Remedica, Research To Practice, RV More, Tar-
geted Oncology, touchIME, WebMD; other provisions (food/beverage) 
from Merck, Puma, Merus, and Boehringer Ingelheim; and research 
funding from Foundation Medicine, GSK, Teva Pharmaceuticals, Taiho, 
and PharmaMar. The speakers have declared no conflict of interest.

Acknowledgements: Medical writing assistance provided by OPEN Health Scientific Com-
munications, London, UK.

Symposium review

https://creativecommons.org/
https://www.emjreviews.com/therapeutic-area/oncology/


40 Oncology  ●  October 2024  ●  Copyright © 2024 EMJ   ●   CC BY-NC 4.0 Licence

Introduction

Naidoo provided an introductory overview 
of the mNSCLC treatment landscape 
and its vast expansion over the past two 
decades.1-4 In addition, she highlighted 
the multitude of targetable biomarkers 
in mNSCLC while underscoring the 
importance of treating patients with the 
appropriate therapy. However, while testing 
can help change patient outcomes, the 
important role of other members of the 
multidisciplinary team and patient advocacy 
groups should not be overlooked.5 

The Importance of Patient 
Empowerment During Their Journey

Conneran introduced herself as a lung 
cancer survivor of 7.5 years and gave an 
overview of her personal cancer journey, 
which included five separate recurrences. 
She highlighted that it was only after 
she experienced two recurrences and 
received additional opinions that she was 
diagnosed with a KRAS-mutated tumour. 
Upon researching KRAS mutations, she 
recalled feeling scared after finding out 
that her KRASG12C cancer was described 
as ‘undruggable’. This motivated her to 
seek knowledge, and connect with other 
individuals with KRAS-mutated cancers.

Meeting Summary
The metastatic non-small cell lung cancer (mNSCLC) treatment landscape 

has vastly expanded over the past two decades as a result of advancements in 
biomarker testing. However, unmet needs remain both in terms of treatment options 
for some patient groups, and patient support throughout the treatment journey. In this 
symposium, Jarushka Naidoo, Consultant Medical Oncologist, Beaumont RCSI Cancer 
Centre, Dublin, Ireland; Terri Conneran, KRAS Kickers, Charlotte, North Carolina, USA; 
Luis Paz-Ares, Chair of the Medical Oncology Department, Hospital Universitario 12 
de Octubre, Madrid, Spain; and Alexander Drilon, Chief of Early Drug Development and 
Thoracic Oncology, Memorial Sloan Kettering Cancer Center, New York, USA, focused 
on patient-centric approaches to mNSCLC treatment, starting with a patient and patient 
advocacy group perspective on what patients want from their care team during their 
treatment journey. The panel also discussed both immuno-oncology (I-O) monotherapy 
and combination therapy, including dual I-O therapies for patients with programmed 
death-ligand 1 (PD-L1) tumour expression <1%, as well as the treatment landscape for 
KRASG12C-mutated mNSCLC, and ongoing trials of KRAS-targeted agents. In addition, 
the latest data on tyrosine kinase inhibitors (TKI) for patients with alterations in ROS1 
and NTRK genes were discussed, focusing on next-generation TKIs. Finally, the panel 
discussed patient cases, taking into account specific considerations and how to best 
approach treatment decisions.
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KRAS Kickers
Conneran explained that patients tend to 
connect to information that is available to 
them and that without it, they feel very 
vulnerable, especially in terms of deciding 
next steps. As a result, Conneran founded 
KRAS Kickers in January 2020, initially as 
a Facebook group, to connect with other 
patients experiencing the same issues 
worldwide. In particular, she used this 
opportunity to learn more about KRAS 
mutations, what they mean for patients, and 
why patients should care. Patients within 
the group were seeking similar information 
regarding their cancer, including Knowledge, 
Research, Advocacy, and Survivorship 
(KRAS). In doing so, KRAS Kickers sought 
to use the term ‘KRAS’ as a call to action 
for patients and not just a driver of their 
cancer. They also introduced the term 
‘KRAS HOLEs’; gaps in, or barriers to, 
optimal Healthcare Outcomes Literacy and 
Equity (HOLE), which includes full biomarker 
analyses and result sharing with patients.

Patient Empowerment
Patients need to be involved in treatment 
decisions and feel empowered. Patient 
empowerment involves sharing new 
information from a rapidly evolving field 
with patients directly to help identify what 
they need to know and enable them to take 
the next steps. It is crucial for patients to 
be able to make decisions strategically so 
that they can make the right decisions for 
themselves in the future, such as choosing 
to take part in a clinical trial or taking their 
own personal next steps. Physicians need 
to share information with patients, such as 
what their cancer is and what is driving it, 
to help eliminate the anxiety that patients 
feel. Conneran reminded the audience that 
patients trust physicians with their lives at 
a time when they are potentially the most 
scared and vulnerable.5

Conneran concluded the session with 
a summary of how KRAS Kickers is 
empowering over 10,000 patients in 117 
countries, and highlighted the importance 
of connecting with patient groups, providing 
examples of other biomarker-specific 
patient groups (Figure 1).

PD-L1 <1% in Metastatic NSCLC: 
Guiding Treatment Decisions  
for Potential Durable Outcomes 
in a Patient Population with  
Unmet Needs

Paz-Ares, Hospital Universitario 12 de 
Octubre, Madrid, Spain, set the scene with 
an overview of the increasing number of 

first-line (1L) treatment options available for 
patients with mNSCLC and no targetable 
mutations, including I-O monotherapy and 
combination therapy with chemotherapy, 
describing I-O as the cornerstone of 
treatment for these patients. He highlighted 
that, while I-O monotherapy is an option 
for patients with high tumour PD-L1  
expression, a combination of I-O therapy 

Figure 1. Biomarker patient advocacy groups.

Patient biomarker advocacy groups
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and chemotherapy may be the most 
suitable option for other patients, including 
those tumors without PD-L1 expression.3,4

Outcomes for Patients  
with Tumour PD-L1 <1% 
There remains an unmet need for 
treatments with long-lasting efficacy in 
patients with tumour PD-L1 expression 
<1%.6 In the KEYNOTE-189 trial, an overall 
survival (OS) benefit with pembrolizumab 
+ chemotherapy was observed across all 
levels of tumour PD-L1 expression versus 
placebo + chemotherapy. At year 5, OS 
rates were 19% and 10%, for pembrolizumab 
+ chemotherapy, in the ITT population and 
those with tumour PD-L1 expression <1%, 
respectively. However, within 3 years, most 
patients with tumour PD-L1 expression <1% 
had experienced disease progression, with 
a median progression-free survival (PFS) of  
6.2 months for pembrolizumab + 
chemotherapy versus 5.1 months for  
placebo + chemotherapy (hazard ratio 
[HR]: 0.67; 95% CI: 0.49–0.92).7 This was 
followed by 5-year data from a pooled 
analysis of results from KEYNOTE-189 and 
KEYNOTE-407, in which limited clinical 
benefit was shown for 1L pembrolizumab 
+ chemotherapy treatment for patients 
with PD-L1 tumour expression <1% versus 
placebo + chemotherapy. At year 5, OS 
rates were 13% and 9%, for pembrolizumab 
+ chemotherapy, and placebo + 
chemotherapy, respectively. Median OS 
was 18.3 months for pembrolizumab + 
chemotherapy, versus 11.4 months for 
placebo + chemotherapy (HR 0.64; 95% 
CI: 0.51–0.79).8 Similarly, real-world data 
demonstrated that patients with tumour 
PD-L1 expression <1% had poorer long-
term outcomes compared with those with 
tumour PD-L1 expression ≥50% receiving 
1L I-O therapy + chemotherapy; at year 4, 
OS rates were 12% and 23% , respectively, 
in patients with sqamous mNSCLC, and 
15% and 29% in those with non-squamous 
mNSCLC, respectively6

Dual Immuno-oncology 
Therapies for Patients with  
Tumour PD-L1 Expression <1%
A possible treatment option for patients 
with mNSCLC is dual I-O therapy such  
as an anti-CTLA-4 combined with anti-PD-
(L)1 therapy, with or without chemotherapy. 
CTLA-4 signalling is important in the 
priming of the immune response and 
emergence of memory T cells, while 
inhibiting PD-1 signalling is particularly 
relevant for restoring the cytotoxic  
response to tumour cells.9-11 Dual I-O 
therapy ± chemotherapy has elicited 
survival benefits in patients with mNSCLC 
and tumour PD-L1 expression <1% in the 
CheckMate 9LA, CheckMate 227 Part 1b, 
and POSEIDON trials.10,12-14 

In CheckMate 9LA, the 5-year OS rate 
was 22% for nivolumab + ipilimumab ± 
chemotherapy versus 8% for chemotherapy 
alone.13 Similarly, in CheckMate 227 Part 1b, 
the 5-year OS rate was 19% for nivolumab 
+ ipilimumab compared with 10% for 
nivolumab + chemotherapy and 7% for 
chemotherapy. Furthermore, 6-year OS 
rates were 16%, 10%, and 5% for nivolumab 
+ ipilimumab, nivolumab + chemotherapy, 
and chemotherapy, respectively.12 

Conversely, in the POSEIDON trial, the 
5-year OS rate was 6.1% for durvalumab + 
tremelimumab + chemotherapy compared 
with 6.5% for durvalumab + chemotherapy, 
and 4.0% for chemotherapy.15 

In the CheckMate 227 and CheckMate 
9LA trials, not only were responses to 
dual I-O therapy in patients with tumour 
PD-L1 expression <1% better than those 
to chemotherapy, but the quality of these 
responses were also higher, with longer 
median durations of response (DOR) versus 
chemotherapy. Paz-Ares highlighted the 
5-year DOR rates, which demonstrate the 
number of patients who still respond to 
treatment after 5 years and show that  
they can achieve long-term survival with  
dual I-O therapy.12-14 

In CheckMate 9LA, the 5-year 
 DOR rate was 25% for nivolumab + 
ipilimumab + chemotherapy compared  
with 0% for chemotherapy.13 
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Similarly, in CheckMate 227 Part 1b, the 
5-year DOR rate was 25% for nivolumab + 
ipilimumab versus 3% for chemotherapy.12 

Long-term efficacy benefits were also 
seen in other difficult-to-treat populations 
treated with dual I-O therapy-based 
regimens, such as those with squamous 
histology,13,15,16 baseline brain metastases,15,17 
or STK11 mutations.15,17 Paz-Ares ended the 
session with a reminder that there is an 
increased risk of treatment-related adverse 
events (AE) with all I-O therapies, with 
approximately double the rate of treatment 
discontinuation with dual I-O combination 
therapy versus chemotherapy.6,12,15,18 
However, he highlighted that dual I-O 
combination therapies such as nivolumab + 
ipilimumab ± chemotherapy and durvalumab 
+ tremelimumab + chemotherapy are viable 
treatment options for those with low or no 
tumour PD-L1 expression.5 

Kicking Off Targeted Medicine  
for Patients with Metastatic 
KRASG12C NSCLC

Naidoo built on Conneran’s perspective 
on KRAS-mutated NSCLC to present 
complementary scientific data on treatment 
options for this previously ‘undruggable’ 
cancer. She introduced KRAS mutations, 
detailing that approximately 44% of 
patients with KRAS-mutated NSCLC 
have KRASG12C mutations,19 and that KRAS 
proteins have historically been undruggable 
due to the lack of available binding sites 
for small molecule inhibitors.20 Discovery 
of the switch II binding pocket led to 
the development of KRASG12C-selective 
inhibitors that trigger tumour cell death.21

KRASG12C Inhibitors
There have now been two Phase III trials in 
patients with previously treated advanced 
or metastatic KRASG12C NSCLC that have led 
to the accelerated or conditional approval of 
KRASG12C inhibitors adagrasib and sotorasib,  
in the USA, UK, and EU. Adagrasib was 
investigated in the randomised KRYSTAL-12 
trial, while sotorasib was investigated in 
the CodeBreaK 200 trial. In both trials, the 

comparator arm was docetaxel and  
the primary endpoint PFS.22,23

In KRYSTAL-12, adagrasib elicited a 
significant improvement in median PFS: 5.5 
months versus 3.8 months for docetaxel 
(HR: 0.58; 95% CI: 0.45–0.76; p<0.0001) 
and significant improvements in overall 
response rate (ORR; a key secondary 
endpoint). Improvements in median DOR, 
disease control rate (DCR), and intracranial 
ORR were also observed with adagrasib 
compared with docetaxel. In terms of 
safety, TRAEs occurred in 94% of patients 
receiving adagrasib compared with 86% 
of patients receiving docetaxel, with 48% 
of patients experiencing TRAEs leading 
to dose reduction and 59% experiencing 
TRAEs leading to dose interruption 
in the adagrasib arm. The majority of 
TRAEs observed with adagrasib were of 
a low grade in severity, and permanent 
discontinuation was relatively low at 8% 
compared with 14% for docetaxel.22 

Naidoo commented that there is a learning 
curve in terms of how KRASG12C inhibitors 
are administered in clinical practice.5 In 
CodeBreaK 200, treatment with sotorasib 
also led to a significant improvement in 
mPFS: 5.6 months versus 4.5 months 
for docetaxel (HR: 0.66; 95% CI: 0.51ؘ–
0.86; p=0.002), as well as numerical 
improvements in ORR, median DOR, DCR, 
and intracranial ORR. TRAEs occurred 
in 70% of patients receiving sotorasib 
compared with 86% in those receiving 
docetaxel,23,24 and while there have been 
some regulatory concerns from the US Food 
and Drug Administration (FDA) regarding 
sotorasib, both adagrasib and sotorasib are 
broadly available in the USA.25 

There has been an increase in the number 
of KRASG12C inhibitors being investigated in 
Phase I and II clinical trials as monotherapy 
in the second-line setting, including 
olomorasib, gasorasib, glecirasib, fulzerasib, 
and divarasib.26 

KRASG12C Inhibitors in Combination 
with Immuno-oncology Therapy
In the 1L setting, early-phase data on 
KRASG12C inhibitor + I-O therapy are 
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available. In the Phase II part of the 
KRYSTAL-7 trial, adagrasib + pembrolizumab 
treatment was associated with a 63% ORR 
and a DCR of 84% in patients with tumour 
PD-L1 expression ≥50%. Based on these 
data, the Phase III part of this trial was 
initiated.27,28 In the Phase I CodeBreaK 101 
trial, concurrent or lead-in treatment with 
sotorasib + atezolizumab or pembrolizumab 
was associated with an ORR of 29% and 
an mOS of 15.7 months, which, alongside 
other data concerning hepatotoxicity, led to 
the conclusion that sotorasib + I-O therapy 
was not a viable combination.29,30 While 
olomorasib + pembrolizumab is now under 
investigation in the Phase III SUNRAY-01 
trial, in the initial Phase I LOXO-RAS-20001 
trial, treatment with the combination therapy 
was associated with an unconfirmed ORR of 
77% and DCR of 88%.31 In the Phase I MK-
1084-001 trial, treatment with MK-1084 + 
pembrolizumab was associated with an  
ORR of 71% and DCR of 86% in patients  
with tumour PD-L1 expression ≥1%.32  
It is now under investigation in a  
Phase III study for patients with  
tumour PD-L1 expression ≥50%.

In the Phase II KRYSTAL-17 trial, which 
is currently ongoing, adagrasib + 
pembrolizumab + platinum-doublet 
chemotherapy and maintenance 
adagrasib + pembrolizumab in patients 
who have previously received four cycles 
of pembrolizumab + platinum-doublet 
chemotherapy are being investigated.33  
Other treatment combinations have also  
been investigated: sotorasib + 
chemotherapy in the Phase I CodeBreaK 
101 and Phase II SCARLET trials,34,35 and 
fulzerasib + cetuximab in the Phase II 
KROCUS trial.36 Selected ongoing Phase III 
trials of KRASG12C inhibitors in NSCLC and the 
potential future directions of KRAS-directed 
therapy are summarised in Figure 2. 

Next-Generation Tyrosine Kinase 
Inhibitors: The Evolving Treatment 
Landscape for Cancers with  
ROS1 Or NTRK Fusions 

Drilon introduced ROS1 fusions, which  
are found in up to 2% of NSCLC cases in  

the form of numerous fusion partners.  
Drilon emphasised that it is important to 
keep in mind that ROS1 and TRK TKIs  
are generational.5 

ROS1 Tyrosine Kinase Inhibitors 
As early-generation ROS1 TKIs, crizotinib 
treatment was associated with a median 
PFS of 19.3 months and an ORR of 72% in 
the PROFILE 1001 trial, while entrectinib 
treatment was associated with a median  
PFS of 15.7 months and ORR of 67.4% in  
the pooled ALKA-372-001, STARTRK-1,  
and STARTRK-2 trials.41-44 Drilon proceeded 
to talk about next-generation TKIs, which he 
defined as treatments designed for use after 
the failure of early-generation drugs.5  
Next-generation TKIs include repotrectinib, 
which was associated with a median  
PFS of 35.7 months in the TRIDENT-1 trial  
(TKI-naïve patients).45 In the TRUST-I and 
TRUST-II trials, median PFS was not reached 
for taletrectinib. Drilon also highlighted the 
notable intracranial activity of  
next-generation ROS1 TKIs.46-48

Resistance to ROS1  
Tyrosine Kinase Inhibitors 
The ROS1 G2032R mutation was highlighted 
as the most relevant and commonly occurring 
mechanism of resistance to early generation 
ROS1 TKIs.49 As such, next-generation ROS1 
TKIs, such as repotrectinib, taletrectinib, 
and zidesamtinib, have been developed to 
overcome resistance. In the TRIDENT-1 trial 
cohort consisting of patients with NSCLC 
who previously received a ROS1 TKI, 59% 
of patients with ROS1 G2032R mutations 
responded to treatment with repotrectinib.50 
Similarly, in patients with NSCLC who 
previously received crizotinib in TRUST-I and 
TRUST-II, 67% of patients with ROS1 G2032R 
mutations responded to treatment with 
taletrectinib.46 With zidesamtinib, responses 
were reported in 78% of patients with ROS1 
G2032R mutations who were previously 
treated with TKIs for NSCLC.51 Responses 
were also described in patients without ROS1 
G2032R mutations for all three agents.46,50,51
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1L setting 2L+ setting Potential future directions38,39

I-O combination therapies Monotherapies KRAS ‘on’ inhibitors

KRYSTAL-728

Tumour PD-L1 expression ≥50% 

Adagrasib + pembrolizumab vs. 
pembrolizumab

Krascendo-0137

Divarasib vs. sotorasib/adagrasib

KRASG12C: RMC-6291
KRASG12X: RMC-6236

KRASG12C in combination with:

SHP2 inhibitor:  
TNO155, RMC-4630

SOS1 inhibitor: B1701963
MEK inhibitor: Trametinib

MEK + FAK inhibitor:  
Avutometinib + defactinib

mTOR inhibitor: Everolimus
AURKA inhibitor: LY329566

MK-1084-00440
Tumour PD-L1 expression ≥50%
MK-1084 + pembrolizumab vs.  

placebo + pembrolizumab

Mutant-selective  
inhibitors beyond KRASG12C

Pan-RAS inhibitors

PROTACs

SUNRAY-0141
Part A (tumour PD-L1 expression ≥50%):

Olomorasib + pembrolizumab vs. 
placebo + pembrolizumab

Novel I-O approaches

Tumour-infiltrating lymphocyte therapy
T-cell receptor therapy

SUNRAY-0141

Part B (PD-L1 + AC):
Olomorasib + pembrolizumab 
+ chemotherapy vs. placebo + 

pembrolizumab + chemotherapy

Chemotherapy combinations

CodeBreaK 20234

Tumour PD-L1 expression <1%
Sotorasib + chemotherapy vs. 

pembrolizumab + chemotherapy

Figure 2. Summary of ongoing Phase III trials of KRASG12C inhibitors in KRASG12C NSCLC and future directions  
for KRAS-directed therapy. 

1L: first-line; 2L: second-line; AC: adenocarcinoma; AURKA: Aurora kinase A; FAK: focal adhesion kinase; I-O:  
immuno-oncology; MEK: mitogen-activated protein kinase kinase; mTOR: mammalian target of rapamycin; NSCLC: 
non-small cell lung cancer; PD-L1: programmed death-ligand 1; PROTAC: proteolysis targeting chimera; SHP2:  
SH2 domain-containing tyrosine phosphatase 2; SOS1: son of sevenless homologue 1; vs.: versus.

TRK Tyrosine Kinase Inhibitors 
Drilon then presented on TRK TKIs,  
which are tumour agnostic (Figure 3). 
The first TRK TKI to receive approval was 
larotrectinib, which elicited a median DOR 
of 43.3 months in patients with NTRK 
fusion-positive solid tumours in the pooled 
NAVIGATE, LOVO-TKR-14001, and SCOUT 
trials.52 Entrectinib was also discussed as 
a TRK TKI for NTRK fusion-positive solid 

tumours, providing a median DOR of 20.0 
months.53 Next-generation TRK TKIs, such 
as repotrectinib, were designed to overcome 
mechanisms of resistance to early-generation 
TRK TKIs, such as G595R mutations.50  
Data of repotrectinib in TKI-naive and 
TKI-pretreated tumours were presented, 
showing a 12-month DOR of 86% and 39%, 
respectively.54 Drilon closed this session 
by providing an overview of the safety 
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profiles of ROS1 and TRK TKIs. Treatment 
with entrectinib and next-generation TKIs 
such as repotrectinib and taletrectinib may 
be associated with a risk of experiencing 
neurological adverse events.42,46,48,55-59 Drilon 
emphasised the importance of discussing 
the possible side effects of these treatments 
with patients in clinical practice.

Panel Discussion: What Would  
Your Treatment Decision Be?

In an interactive session, the speakers came 
together to discuss three patient cases, 
and asked the audience how they would 
approach treatment in a range of different 
scenarios. The first case, presented by 
Paz-Ares, focused on I-O treatment options, 
and the audience was asked to select which 
I-O therapy they would choose for various 
scenarios, such as a patient with Stage IV 
non-squamous NSCLC with tumour PD-L1 
<1% and with or without brain metastases.

The second case, presented by Naidoo, 
focused on treatment options for patients 
with KRASG12C mutations and tumour PD-L1 
expression <1%. Questions for the audience 
included whether they would choose 
standard-of-care I-O + chemotherapy or 
enrolment in a clinical trial of the treatment 
options discussed in Naidoo’s presentation 
earlier for a patient that was treatment-
naïve. The final patient case was presented 
by Drilon and the audience was asked to 
select treatment options for patients with 
tumour PD-L1 expression >50% and genomic 
alterations such as ROS1, as discussed in  
his presentation. 

Before the end of the symposium,  
the panel answered questions submitted  
by the audience, across a range of topics 
including the importance of networking 
to learn about rare gene-related cancers, 
treatment options for patients with tumour 
PD-L1 expression <1%, and how patient 
support can vary between countries, with  
a particular focus on supporting those living 
in areas with low literacy levels.

Figure 3: Overview of ROS1 and NTRK TKIs that are approved and recommended or in development. 

N/A: not applicable; NSCLC: non-small cell lung cancer; NTRK: neurotrophic tyrosine receptor kinase; ROS1:  
proto-oncogene 1, receptor tyrosine kinase; TKI: tyrosine kinase inhibitor.

Inhibitor ROS1 NTRK

Crizotinib1,2 ROS1 + NSCLC N/A

Entrectinib1,2 ROS1 + NSCLC NTRK + solid tumours

Ceritinib1–3 ROS1 + TKI-naïve NSCLC N/A

Lorlatinib1,3 ROS1 + TKI-pretreated NSCLC N/A

Repotrectinib3,4 ROS1 + NSCLC NTRK + solid tumours

Larotrectinib59 N/A NTRK + solid tumours

Taletrectinib60 Under investigation Under investigation

Zidesamtinib51 Under investigation N/A

Symposium Review

https://creativecommons.org/
https://www.emjreviews.com/therapeutic-area/oncology/


CC BY-NC 4.0 Licence  ●  Copyright © 2024 EMJ   ●   October 2024  ●  Oncology 47

References
1. National Cancer Institute (NIH). Drugs 

Approved for Lung Cancer. Available 
at: https://www.cancer.gov/about-can-
cer/treatment/drugs/lung. Last ac-
cessed: October 2024.

2. European Medicines Agency. Med-
icines authorised for non-small-cell 
lung cancer. Available at: https://www.
ema.europa.eu/en/medicines/down-
load-medicine-data. Last accessed: 
October 2024.

3. Referenced without permission from 
the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for 
non-small cell lung cancer V.8.2024. 
© National Comprehensive Cancer 
Network, Inc. 2024. All rights reserved. 
To view the most recent and complete 
version of the guidelines, go online to 
NCCN.org. NCCN makes no warran-
ties of any kind whatsoever regarding 
their content, use, or application and 
disclaims any responsibility for their 
application or use in any way. Available 
at: https://www.nccn.org/profession-
als/physician_gls/pdf/nscl_blocks.pdf. 
Last accessed:August 2024.

4. Hendriks LE et al. Non-oncogene-ad-
dicted metastatic non-small-cell 
lung cancer: ESMO Clinical Practice 
Guideline for diagnosis, treatment and 
follow-up. Ann Oncol. 2023;34(4): 
358-76.

5. Hardavella G et al. Multidiscipli-
nary care models for patients 
with lung cancer. Breathe (Sheff). 
2020;16(4):200076.

6. Waterhouse D et al. Real-world long-
term survival outcomes of first-line 
immunotherapy-based regimens in 
advanced non-small cell lung cancer. 
Abstract 3819. AACR 2024,  
5-10 April, 2024.

7. Garassino MC et al. Pembrolizum-
ab plus pemetrexed and platinum in 
nonsquamous  
non-small-cell lung cancer: 5-year 
outcomes from the phase 3 KEY-
NOTE-189 study. J Clin Oncol. 
2023;41(11):1992-8.

8. Gadgeel SM et al. Pembrolizumab plus 
chemotherapy for metastatic NSCLC 
with programmed cell death ligand 1 
tumor proportion score less than 1%: 
pooled analysis of outcomes after five 
years of follow-up. J Thorac Oncol. 
2024;19(8):1228-41.

9. Das R et al. Combination therapy with 
anti-CTLA-4 and anti-PD-1 leads to 
distinct immunologic changes in vivo. 
J Immunol. 2015;194(3):950-9.

10. Pardoll DM. The blockade of immune 
checkpoints in cancer immunotherapy. 
Nat Rev Cancer. 2012;12(4):252-64. 

11. Wang C et al. In vitro characterization 
of the anti-PD-1 antibody nivolumab, 
BMS-936558, and in vivo toxicology in 
non-human primates. Cancer Immunol 
Res. 2014;2(9):846-56.

12. Ramalingam SS et al. Six-year survival 
and HRQoL outcomes with 1L nivolum-
ab + ipilimumab in patients with met-
astatic NSCLC from CheckMate227. 
Abstract OA14.03. IASLC WCLC, 9-12 
September, 2023.

13. Reck M et al. Five-year outcomes with 
first-line nivolumab plus ipilimumab 
with 2 cycles of chemotherapy versus 
4 cycles of chemotherapy alone in 
patients with metastatic non-small 
cell lung cancer in the randomized 
CheckMate 9LA trial. Eur J Cancer. 
2024;211:114296.

14. Garon EB et al. A brief report of dur-
valumab with or without tremelimumab 
in combination with chemotherapy as 
first-line therapy for metastatic non-
small-cell lung cancer: outcomes by 
tumor PD-L1 expression in the phase 
3 POSEIDON study. Clin Lung Cancer. 
2024;25(3):266-73.e5;

15. Peters S et al. Durvalumab (D) ± 
tremelimumab (T) + chemother-
apy (CT) in first-line metastatic (m) 
NSCLC: 5-year overall survival (OS) 
update from the POSEIDON study. Ab-
stract LBA3. ESMO Immuno-Oncology 
Congress, 6-8 December, 2023.

16. Brahmer JR et al. Five-year surviv-
al outcomes with nivolumab plus 
ipilimumab versus chemotherapy as 
first-line treatment for metastatic non-
small-cell lung cancer in CheckMate 
227. J Clin Oncol. 2023;41(6):1200-12.

17. Reck M et al. Systemic and intracranial 
outcomes with first-line nivolumab 
plus ipilimumab in patients with meta-
static NSCLC and baseline brain me-
tastases from CheckMate 227 Part 1.  
J Thorac Oncol. 2023;18(8):1055-69.

18. Novello S et al. Pembrolizumab plus 
chemotherapy in squamous non-
small-cell lung cancer: 5-year update 
of the Phase III KEYNOTE-407 study. J 
Clin Oncol. 2023;41(11):1999-2006.

19. Veluswamy R et al. KRAS G12C-mu-
tant non-small cell lung cancer: 
biology, developmental therapeutics, 
and molecular testing. J Mol Diagn. 
2021;23(5):507-20.

20. Ghimessy A et al. Current therapy of 
KRAS-mutant lung cancer. Cancer 
Metastasis Rev. 2020;39(4):1159-77.

21. Ostrem JM et al. K-Ras(G12C) inhibi-
tors allosterically control GTP affinity 
and effector interactions. Nature. 
2013;503(7477):548-51.

22. Mok TSK et al. KRYSTAL-12: Phase 3 
study of adagrasib versus docetaxel 
in patients with previously treat-

ed advanced/metastatic non-small 
cell lung cancer (NSCLC) harboring 
a KRASG12C mutation. Abstract 
LBA8509. ASCO, 31 May-4  
June, 2024.

23. de Langen AJ et al. Sotorasib ver-
sus docetaxel for previously treat-
ed non-small-cell lung cancer with 
KRASG12C mutation: a randomised, 
open-label, phase 3 trial. Lancet. 
2023;401(10378):733-46.

24. Dingemans AC et al. Intracranial 
efficacy of sotorasib versus docetaxel 
in pretreated KRAS G12C-mutated 
advanced non-small cell lung cancer 
(NSCLC): practice-informing data from 
a global, phase 3, randomized, con-
trolled trial (RCT). Abstract LBA9016. 
ASCO, 2-6 June, 2023.

25. Food and Drug Administration (FDA) 
Center for Drug Evaluation and Re-
search. Final summary minutes of the 
Oncologic Drugs Advisory Committee 
meeting October 5, 2023. Available at: 
https://www.fda.gov/media/174559/
download. Last accessed:  
27 September 2024.

26. O’Sullivan É, et al. Treatment strat-
egies for KRAS-mutated non-small-
cell lung cancer. Cancers (Basel). 
2023;15(6):1635.

27. Garrassino MC et al. Durvalumab 
after sequential chemoradiotherapy 
in patients with unresectable stage III 
NSCLC: final analysis from PACIFIC-6. 
Abstract LBA65. ESMO, 20-24 Octo-
ber, 2023.

28. Garrassino MC et al. KRYSTAL-7: A 
phase III study of first-line adagrasib 
plus pembrolizumab versus pembroli-
zumab alone in patients with advanced 
NSCLC with KRASG12C mutation. 
Abstract 1394TiP. ESMO, 13-17 Sep-
tember, 2024.

29. Li BT et al. CodeBreaK 100/101: First 
report of safety/efficacy of sotorasib 
in combination with pembrolizumab 
or atezolizumab in advanced KRAS 
p.G12C NSCLC. Abstract OA03.06. 
IASLC WCLC, 6-9 August, 2022.

30. Desai A, Dimou A. Toxicity from so-
torasib after immune checkpoint inhib-
itors: A note of caution and reflections 
of future advancements in the field. J 
Thorac Oncol.  
2023;18(10):1265-67.

31. Burns TF et al. Efficacy and safety  
of olomorasib (LY3537982), a sec-
ond-generation KRAS G12C inhibitor 
(G12Ci), in combination with pem-
brolizumab in patients with KRAS 
G12C-mutant advanced NSCLC. 
Abstract 8510. ASCO, 31 May-4  
June, 2024. 
 

Symposium review

https://www.ema.europa.eu/en/medicines/download-medicine-data
https://www.ema.europa.eu/en/medicines/download-medicine-data
https://www.ema.europa.eu/en/medicines/download-medicine-data
https://www.nccn.org/professionals/physician_gls/pdf/nscl_blocks.pdf
https://www.nccn.org/professionals/physician_gls/pdf/nscl_blocks.pdf
https://creativecommons.org/
https://www.emjreviews.com/therapeutic-area/oncology/


48 Oncology  ●  October 2024  ●  Copyright © 2024 EMJ   ●   CC BY-NC 4.0 Licence

32. Rojas C et al. Safety and preliminary 
efficacy of the KRAS G12C inhibitor 
MK-1084 in solid tumors and in combi-
nation with pembrolizumab in NSCLC. 
Abstract 663P. ESMO 20–24  
October, 2023

33. Mirati Therapeutics Inc. Combination 
therapies with adagrasib in patients 
with advanced NSCLC with KRAS G12C 
mutation. NCT05609578. https://clini-
caltrials.gov/study/NCT05609578.

34. Li BT et al. Sotorasib plus carboplatin 
and pemetrexed in KRAS G12C ad-
vanced NSCLC: updated analysis from 
the international CodeBreaK 101 trial. 
Abstract 8512. ASCO, 31 May-4  
June, 2024.

35. Yoshioka H et al. Final analysis of 
SCARLET study: a single-arm, phase 
II study of sotorasib plus carboplatin–
pemetrexed in patients with advanced 
non-squamous, non-small cell lung 
cancer KRAS G12C mutation. Abstract 
8616. ASCO, 31 May-4 June, 2024.

36. Gregorc V et al. KROCUS: A phase 
II study investigating the efficacy 
and safety of fulzerasib (GFH925) in 
combination with cetuximab in patients 
with previously untreated advanced 
KRAS G12C-mutated NSCLC. Abstract 
LBA8511. ASCO, 31 May-4 June, 2024.

37. Hoffmann-La Roche. A study evaluating 
the efficacy and safety of divarasib 
versus sotorasib or adagrasib in par-
ticipants with previously treated KRAS 
G12C-positive advanced or metastatic 
non-small cell lung cancer (Krascendo 
1). NCT06497556. https://www.clini-
caltrials.gov/study/NCT06497556?ter-
m=NCT06497556&rank=1.

38. Miyashita H et al. KRAS G12C inhib-
itor combination therapies: current 
evidence and challenge. Front Oncol. 
2024;14:1380584.

39. Verastem, Inc. Phase 1/ 2 study of 
avutometinib (VS-6766) + sotorasib 
with or without defactinib in KRAS 
G12C NSCLC patients (RAMP203). 
NCT05074810. https://clinicaltrials.gov/
study/NCT05074810.

40. Merck Sharp & Dohme LLC. A study of 
MK-1084 plus pembrolizumab (MK-
3475) in participants with KRAS G12C 
mutant, metastatic non-small cell lung 
cancer (NSCLC) with programmed cell 
death ligand 1 (PD-L1) tumor propor-
tion score (TPS) ≥50% (MK-1084-004). 
NCT06345729. https://clinicaltrials.gov/
study/NCT06345729.

41. Negrao MV et al. SUNRAY-01, a 
pivotal, global study of olomorasib 
(LY3537982) in combination with pem-
brolizumab with or without chemother-
apy for 1L treatment in KRAS G12C-mu-
tant advanced NSCLC. Abstract 
TPS8649. ASCO, 31 May-4 June, 2024.

42. Shaw AT et al. Crizotinib in ROS1-re-
arranged advanced non-small-cell 
lung cancer (NSCLC): updated results, 
including overall survival, from PROFILE 
1001. Ann Oncol. 2019;30(7):1121-26.

43. Shaw AT et al. Crizotinib in ROS1-re-
arranged advanced non-small-cell 
lung cancer (NSCLC): Updated results, 
including overall survival, from PROFILE 
1001. Ann Oncol.2019;30(7):1121–26. 
(supplementary appendix)

44. Drilon A et al. Long-term efficacy and 
safety of entrectinib in ROS1 fu-
sion-positive NSCLC. JTO Clin Res Rep. 
2022;3(6):100332.

45. Drilon A et al. Repotrectinib in tyrosine 
kinase inhibitor (TKI)-naïve patients 
(pts) with advanced ROS1 fusion-pos-
itive (ROS1+) NSCLC in the phase 1/2 
TRIDENT-1 trial: Clinical update, treat-
ment beyond progression and subse-
quent therapies. Abstract 386. ASCO, 
31 May-4 June, 2024.

46. Li W et al. Efficacy and safety of 
taletrectinib in Chinese patients with 
ROS1+ non–small cell lung cancer: the 
phase II TRUST-I study. J Clin Oncol. 
2024;42(22):2660-70.

47. Pérol M et al. Efficacy and safety of 
taletrectinib in patients with ROS1+ 
non-small cell lung cancer (NSCLC): 
 interim analysis of global TRUST-II 
study. Abstract 1373P. ESMO, 20-24 
October, 2023.

48. Liu G et al. Efficacy and safety of 
taletrectinib in patients with ROS1+ 
non-small cell lung cancer: the global 
TRUST-II study. Abstract MA06.03. 
IASLC WCLC, 7-10 September, 2024.

49. Tangpeerachaikul A et al. Mutagenesis 
screens support potential best-in-class 
profile for selective, brain-penetrant, 
and TRK-sparing ROS1 inhibitor zide-
samtinib (NVL-520). Abstract LB182. 
AACR, 5-10 April, 2024. 

50. Drilon A et al. Repotrectinib in ROS1 
fusion-positive non-small-cell lung can-
cer. N Engl J Med. 2024;390(2):118-31.

51. Drilon A et al. Safety and preliminary 
clinical activity of NVL-520, a highly 

selective ROS1 inhibitor, in patients 
with advanced ROS1 fusion-positive 
solid tumours. Abstract 8. EORTC–NCI–
AACR, 26-28 October, 2022.

52. Drilon A et al. Efficacy and safety of 
larotrectinib in a pooled analysis of pa-
tients with tropomyosin receptor kinase 
fusion cancer. Abstract 668P. ESMO, 
20-24 October, 2023.

53. Demetri GD et al. Updated integrated 
analysis of the efficacy and safety of 
entrectinib in patients with NTRK fu-
sion-positive solid tumors. Clin Cancer 
Res. 2022;28(7):1302-12.

54. Solomon B et al. Repotrectinib in 
patients with NTRK fusion-positive ad-
vanced solid tumors, including NSCLC: 
update from the phase I/II TRIDENT-1 
trial. Abstract 1372P. ESMO, 20-24 
October, 2023.

55. Pfizer. XALKORI (crizotinib) prescribing 
information. Available at: https://www.
accessdata.fda.gov/drugsatfda_docs/
label/2017/202570s021lbl.pdf. Last 
accessed: 14 September 2024

56. Genentech (Roche). ROZLYTREK 
(entrectinib) prescribing information. 
Available at: https://www.access-
data.fda.gov/drugsatfda_docs/la-
bel/2024/212725s011lbl.pdf. Last 
accessed: 14 September 2024

57. Pfizer. LORBRENA (lorlatinib) prescrib-
ing information. Available at: https://
www.accessdata.fda.gov/drugsatf-
da_docs/label/2018/210868s000lbl.pdf. 
Last accessed: 14 September 2024

58. Bristol-Myers Squibb Company. 
AUGTYRO prescribing information. 
Available at: https://www.access-
data.fda.gov/drugsatfda_docs/la-
bel/2024/218213s001lbl.pdf. Last 
accessed: 14 September 2024

59. Bayer HealthCare Pharmaceuticals Inc. 
VITRAKVI (Larotrectinib) prescribing 
information. Available at: https://www.
accessdata.fda.gov/drugsatfda_docs/
label/2022/210861s008lbl.pdf. Last 
accessed: 14 September 2024

60. Li W et al. Updated efficacy and safety 
of taletrectinib in patients with ROS1+ 
non-small cell lung cancer. Abstract 
14MO. ELCC, 29 March-1 April, 2023.

Symposium Review

FOR REPRINT QUERIES PLEASE CONTACT:   INFO@EMJREVIEWS.COM

https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/202570s021lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/202570s021lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/202570s021lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210868s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210868s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210868s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/218213s001lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/218213s001lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/218213s001lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/210861s008lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/210861s008lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/210861s008lbl.pdf
https://creativecommons.org/
https://www.emjreviews.com/therapeutic-area/oncology/

