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Promising Efficacy of 
Osimertinib in NSCLC
Final results of the phase 2 NEOS 
trial showed that the efficacy and 
tolerability of neoadjuvant osimer-
tinib were encouraging in patients 
with early-stage EGFR-mutated 
non-small cell lung cancer.

Furmonertinib 
Outperforms Gefitinib in 
EGFR-Mutated NSCLC
Data from the phase 3 FURLONG 
trial demonstrated that first-line 
furmonertinib was superior to ge-
fitinib regarding PFS in patients 
with advanced EGFR-mutated 
non-small cell lung cancer.

Savolitinib Efficacious in 
MET-Mutated NSCLC 
In a phase 2 study, savolitinib 
displayed promising OS and PFS 
outcomes in patients with MET 
exon 14 skipping-mutated non-
small cell lung cancer, irrespective 
of subgroup.

PA G Eread more on 5 read more on PA G E 6 PA G Eread more on 8

Medicom International Conference Series in Oncology

Virtual Meeting



M E D I C A L  P U B L I S H E R S

Head Office
Medicom Medical Publishers
Ruijterlaan 1-A
3742 AE  Baarn
The Netherlands

Postal address
Medicom Medical Publishers
PO Box  90
3740 AB  Baarn
The Netherlands

Telephone  +31 85 4012 560    
E-mail publishers@medicom-publishers.com

COLOPHON

Editor Dr Stefan Rauh
 Centre Hospitalier Emile Mayrisch, 
 Luxembourg 

Reviewer Dr Laura Moliner
 The Christie NHS Foundation Trust,  
 United Kingdom

Reviewer Dr Anne-Claire Toffart 
 Centre Hospitalier Universitaire de Grenoble,  
 France

Publishing Director Paul Willers
Medical Science Officer Dr Rachel Giles
Medical Project Manager Anne van Ham
Editorial Manager  Lisa Colson
Editorial Coordinators Dr Joery Goossens
 Robert van den Heuvel
Medical Writer Dr Marten Dooper
Production Manager Desiree Heijl
Graphic Design  MOOZ grafisch ontwerp
Graphics Wim Kempink
Coverphoto Unsplash, Alice
ISSN 2468-8762 22:10 
 
All rights reserved.
No part of this publication may be reproduced, distributed, or transmitted 
in any form or by any means, including photocopying, recording, or other 
electronic or mechanical methods, without the prior written permission of 
the publisher, except in the case of brief quotations embodied in critical 
reviews and certain other noncommercial uses permitted by copyright law.

Copyright ©2022 Medicom Medische Uitgeverij BV

Disclaimer:
Our independent peer-reviewed Medicom Conference Reports are made 
possible by sponsoring. The ideas and opinions expressed in this journal or 
other associated publications do not necessarily reflect those of Medicom 
Medical Publishers. Although great care has been taken in compiling 
the content of this publication, Medicom is not responsible or liable in 
any way for the currency of the information, for any errors, omissions or 
inaccuracies in the original articles, or for any consequences arising from 
the content.  Products mentioned in this report may not be covered by 
marketing authorisation in some countries. Product information, applicable 
in your country, should be reviewed before prescribing. The mention of any 
product, service, or therapy in this publication should not be construed as an 
endorsement of the products mentioned. It is the responsibility of the treating 
physician or other health care provider, relying on independent experience and 
knowledge of the patient, to determine drug dosages and the best treatment 
for the patient. Readers are advised to check the appropriate medical 
literature and the product information currently provided by the manufacturer 
of each drug to be administered to verify the dosage, method, and duration 
of administration, or contraindications. Readers are also encouraged to 
contact the manufacturer with questions about the features or limitations of 
any products. Medicom assumes no responsibility for any injury or damage 
to persons or property arising out of or related to any use of the material 
contained in this publication or to any errors or omissions.

Contents
Letter from the Editor

 3 Early-Stage Non-Small Cell Lung Cancer
 3 Real-world treatment and survival in early-stage NSCLC
 4 Peri-operative survival in bilobectomy is comparable with that of left 

pneumonectomy
 4 Consistent efficacy of osimertinib in Chinese and global population 
 5 Promising efficacy of neoadjuvant osimertinib in EGFR-mutated NSCLC

 6 Advanced Non-Small Cell Lung Cancer
 6 Furmonertinib outperforms gefitinib as first-line therapy in patients with 

EGFR-mutated NSCLC
 6 Second-line oritinib demonstrated potential clinical benefit in advanced 

EGFR-mutated NSCLC 
 7 Updated results confirm efficacy and safety of entrectinib in patients 

with NTRK fusion-positive NSCLC
 7 ROS1 rearrangement-targeting unecritinib is a potential new first-line 

strategy
 8 Savolitinib is effective in patients with MET-mutated NSCLC
 9 Sintilimab plus chemotherapy improves OS in treatment-naïve, stage 

III–IV non-squamous NSCLC
 9 Updated results of CameL-sq trial confirm benefit of camrelizumab
 10 No long-term benefit of adding ipilimumab to pembrolizumab in 

metastatic NSCLC
 11 Pro-inflammatory tumour profile predicts complete pathological 

response to neoadjuvant chemoimmunotherapy
 11 In concurrent CRT for stage III, unresectable NSCLC, performance status 

is better with proton therapy than photon therapy
 12 No improved prognosis for concurrent versus sequential immune 

checkpoint inhibition and CRT in unresectable NSCLC 
 13 Durvalumab after sequential CRT safe in stage III, unresectable NSCLC
 13 Immunotherapy delays deterioration in health-related quality of life in 

metastatic NSCLC
 14 No impact of grade ≥2 pneumonitis on patient-reported outcomes in 

PACIFIC

 15 Small Cell Lung Cancer
 15 Total metabolic tumour volume: a new potential prognostic factor in 

SCLC
 15 Radiation dose on oesophagus predicts OS in SCLC patients treated 

with chemoradiotherapy
 16 Characteristics of long-term survivors in the CASPIAN trial
 17 Outcomes of real-world CANTABRICO trial match results from CASPIAN

 18 Lung Cancer Epidemiology
 18 Lung cancer diagnosis with liquid biopsy of peripheral blood cells
 18 Decline in lung cancer mortality is almost exclusive to men
 19 Rare EGFR mutations as oncogenic drivers

Stay up-to-date 
Follow us on Twitter

https://twitter.com/MedicalMedicom


Dear colleagues,

I am delighted to introduce our ESMO European Lung Cancer 
Congress 2022 Conference Report. 

This was again a virtual event – but as you probably know, for 
once (within the last years), not due to COVID. While getting 
done with the virus (at least for the moment) is certainly a 
relief, the ongoing war within Europe is bringing new somber 
clouds over us. The ELCC was scheduled in Prague, which 
faced logistic strains due to the mass of refugees streaming 
in from neighboring Ukraine.

While these times are certainly historic, this year’s ELCC 
might be a little less so. Still, you will find lots of intriguing 
and interesting findings consolidating current personalised 
medicine approaches to patients with lung cancer.

I hope you will enjoy the read.

Yours sincerely, 
Stefan Rauh

Letter from the Editor

CONFERENCE REPORT - ELCC 2022
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Early-Stage Non-Small Cell Lung Cancer
(50.5%), followed by stage II disease (42.1%), and stage IB 
disease (15.7%). Among the total of 441 patients, 26 patients 
received a second adjuvant therapy (5.9%), and 9 patients 
received a third adjuvant therapy (2.0%). The most commonly 
used first adjuvant regimens were docetaxel/cisplatin (23.4%, 
36 out of 154 patients with adjuvant therapy) and pemetrexed/ 
cisplatin (20.8%, 32 out of 154 patients) across all stages. The 
median duration of the first adjuvant therapy regimen was 2.1 
months. 

The median real-world DFS was 42.4 months for all patients. 
Median DFS for stage IB patients was 57.8 months; median 
DFS was similar in stage II and stage IIIA patients (36.6 and 
34.4 months). The DFS rate for stage IB-IIIA was 55.2% at 3 
years and 42.1% at 5 years.

The median real-world OS was 83.1 months for stage IB-IIIA 
patients. Median OS for stage IB disease patients was 86.5 
months, 79.4 months for stage II, and 71.7 months for stage 
IIIA patients. The 5-year OS rate for stage IB-IIIA patients was 
65.7%. The highest 5-year OS rate was observed for patients 
with stage IB disease (see Figure).

Figure: Overall survival after complete resection by stage [5]
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Dr West summarised that, although adjuvant chemotherapy 
is recommended by clinical guidelines, the rate of adjuvant 
chemotherapy delivery was low in this patient sample with 
early-stage NSCLC following complete resection. OS rate at 

Real-world treatment and survival in early-stage 
NSCLC
Although adjuvant chemotherapy is recommended for 
patients with early-stage non-small cell lung cancer (NSCLC) 
following complete resection, a retrospective cohort analysis 
showed that the rate of adjuvant chemo therapy delivery in 
the real world is low. For those patients who were treated 
with adjuvant chemotherapy, overall survival (OS) at 5 years 
was higher than historical benchmarks.

About 25% of the early-stage NSCLC patients receive 
surgical resection, but a high rate of recurrence is still 
observed after complete resection [1]. Approximately 45% 
of patients with stage IB, 62% with stage II, and 76% with 
stage III NSCLC will still develop disease recurrence or die 
as a result of their disease within 5 years of resection [2]. 
The survival after complete resection remains poor, despite 
the advent of newer treatments [3]. Adjuvant chemotherapy 
is currently recommended for patients with completely 
resected stage II to IIIA NSCLC, as well as stage IB patients 
considered high-risk [4]. Compared with best supportive care 
following complete resection, cisplatin-based chemotherapy 
is associated with improvement in disease-free survival 
(DFS) and OS; however, improvement in OS translates to a 
mere absolute survival benefit of 5.4% at 5 years [2].

To understand treatment use in the adjuvant setting and 
predict long-term survival outcomes in patients with early-
stage NSCLC following complete resection, real-world data 
is needed. A retrospective, non-interventional cohort study 
based on data from the ConcertAI Patient360™ database was 
performed by Dr Howard West (City of Hope Comprehensive 
Cancer Center, CA, USA) and co-investigators [5].

Patients with a primary diagnosis of stage IB-IIIA NSCLC were 
eligible if they had undergone complete resection before March 
2016, to allow a minimum of an approximate 5-year theoretical 
follow-up. Patients who received prior neoadjuvant chemotherapy 
or radiotherapy were excluded. A total of 441 patients were 
enrolled: 153 stage IB, 183 stage II, and 105 stage IIIA. 

The patient group diagnosed with stage IIIA disease had the 
highest proportion of patients with adjuvant chemotherapy 
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5 years was higher for stage II and stage IIIA patients who 
were treated with adjuvant chemotherapy than historical 
benchmarks.

1. Friedlaender A, et al. Int J Mol Sci 2020;21:6329.
2. Pignon JP, et al. J Clin Oncol. 2008;26:3552–3559.
3. Bugge AS, et al. Eur J Cardiothorac Surg 2018;53:221–227. 
4. Postmus PE, et al. Ann Oncol. 2017 Jul 1;28(suppl_4):iv1-iv21.
5. West H, et al. Treatment patterns, overall survival (OS), and disease-free survival 

(DFS) in early stage non-small cell lung cancer (NSCLC) following complete 
resection. Abstract 89P. ELCC 2022 Virtual Meeting, 30 March–02 April.

Peri-operative survival in bilobectomy is 
comparable with that of left pneumonectomy
In a retrospective analysis, the morbidity and mortality 
of bilobectomy were significantly worse than those 
of lobectomy and comparable with the outcomes of 
left pneumonectomy, but superior to those of right 
pneumonectomy. 

Bilobectomy is the resection of two lobes in the right lung, 
including the middle lobe. It is a rare procedure and is performed 
in some cases of right-sided lung cancer, tumour extension, 
bronchial involvement, or pulmonary artery infiltration, or to 
avoid the morbidity and mortality of a right pneumonectomy. 
However, the morbidity and mortality associated with 
bilobectomy in comparison with other pulmonary resections 
are not well described. Therefore, investigators retrospectively 
compared outcomes from bilobectomy with outcomes from 
both lobectomy and pneumectomy [1].

Patients who underwent elective lobectomy, bilobectomy, or 
pneumonectomy for lung cancer between 2009 and 2017, 
excluding reoperations, were identified in the Society for 
Thoracic Surgeons General Thoracic Surgery Database. The 
primary outcome of the analysis was 30-day peri-operative 
mortality. Secondary outcomes included 30-day morbidity 
and mortality of upper versus lower bilobectomy. Dr Andrew 
Li (Yale School of Medicine, CT, USA) presented the results [1].

A total of 2,911 bilobectomy, 65,506 lobectomy, and 3,024 
pneumonectomy patients were included in the analysis. 
The 30-day peri-operative mortality of bilobectomy was 
not significantly different from left pneumonectomy (HR 
1.31; P=0.10). The 30-day peri-operative mortality of 
bilobectomy was significantly worse than that of left or right 
lobectomy (HR 0.44 and HR 0.47, respectively; both P<0.01) 
but better than that of right pneumonectomy (HR 2.76; 
P<0.01). Bilobectomy had the same 30-day post-operative 
morbidity as pneumonectomy (49.8% vs 48.0%), while 30-
day post-operative morbidity in lobectomy patients was 

38%. Bilobectomy had the highest rate of pneumonia of all 
procedures (7.5%).

Of note, upper bilobectomy patients (5 segments involved) 
fared better than lower bilobectomy patients (7 segments 
involved). In fact, survival in lower bilobectomy patients 
closely mirrored the survival in left pneumonectomy patients.

Based on these results, Dr Li concluded that peri-operative 
mortality of bilobectomy is worse than that of lobectomy 
and more comparable with that of left pneumonectomy. 
However, as survival of bilobectomy is superior to that of 
right pneumonectomy, it spares patients the increased risks 
of right pneumonectomy.

1. Li A, et al. Respect the middle lobe: Perioperative survival of bilobectomy compared 
to lobectomy and pneumonectomy. Abstract 109MO. ELCC 2022 Virtual Meeting, 
30 March–02 April.

Consistent efficacy of osimertinib in Chinese 
and global population 
The efficacy and safety data of adjuvant osimertinib 
treatment in the Chinese subgroup of the phase 3 ADAURA 
trial are consistent with the results of the global population. 

Previously, the phase 3 ADAURA trial (NCT02511106) demon-
strated a significant disease-free survival (DFS) benefit of 
adjuvant treatment with osimertinib versus placebo in patients 
with stage IB–IIIA, resected, EGFR-mutated non-small cell lung 
cancer (NSCLC) [1]. Because EGFR mutation is a common 
characteristic in Chinese lung cancer patients, a subgroup 
analysis of Chinese participants of ADAURA was performed. 
Dr Jie Wang (Beijing Cancer Hospital, China) presented the 
results [2].

Of 682 patients globally enrolled in ADAURA, 159 patients 
(68 patients with stage IB disease, 91 patients with stage 
II–IIIA disease) originated from 30 centres in China; 77 in 
the osimertinib arm and 82 in the placebo arm. Baseline 
characteristics were generally balanced between treatment 
arms. Compared with the global population, a higher proportion 
of patients in the Chinese cohort was younger than 65 years 
(74% vs 56%), had stage IB disease (43% vs 32%), and had 
EGFR L858R mutation (58% vs 45%); also, a higher number 
of Chinese patients on the placebo arm received adjuvant 
chemotherapy.

In the global ADAURA population, osimertinib significantly 
improved DFS (HR 0.20; P<0.001) and progression-free 

https://www.mdpi.com/1422-0067/21/17/6329
https://ascopubs.org/doi/10.1200/JCO.2007.13.9030
https://academic.oup.com/ejcts/article/53/1/221/4036304
https://www.annalsofoncology.org/article/S0923-7534(19)42150-9/fulltext
https://clinicaltrials.gov/ct2/show/NCT02511106
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survival (HR 0.17; P<0.001) compared with placebo in stage 
IB–IIIA patients [1]. In the total Chinese cohort, median 
DFS was not reached versus 24.9 months (HR 0.18) in the 
osimertinib and placebo arms, respectively. In the Chinese 
stage II–IIIA cohort, the median DFS was not reached 
versus 18.3 months (HR 0.16), respectively. All pre-specified 
subgroups of the Chinese cohort with sufficient events for 
analysis demonstrated a benefit in DFS with osimertinib 
versus placebo. The safety profile in the Chinese cohort was 
consistent with that of the global ADAURA population. 

In conclusion, the efficacy and safety data of adjuvant 
osimertinib treatment in the Chinese subgroup of ADAURA was 
consistent with that of the global population. This supports 
adjuvant osimertinib as an effective treatment for Chinese 
patients with resectable stage IB–IIIA EGFR-mutated NSCLC.

1. Wu Y-L, et al. N Engl J Med 2020; 383: 1711–1723.
2. Jie W, et al. Adjuvant osimertinib in patients (pts) with stage IB–IIIA EGFR mutation-

positive (EGFRm) NSCLC after complete tumour resection: ADAURA China subgroup 
analysis. Abstract 85P. ELCC 2022 Virtual Meeting, 30 March–02 April.

Promising efficacy of neoadjuvant osimertinib 
in EGFR-mutated NSCLC
The final results of the phase 2 NEOS trial demonstrated 
promising efficacy and good tolerability of neoadjuvant 
treatment with osimertinib in patients with stage II–IIIB, 
EGFR-mutated non-small cell lung cancer (NSCLC).

Osimertinib is a third-generation tyrosine kinase inhibitor 
approved for adjuvant therapy in patients with stage IB–IIIA, 
EGFR-mutated NSCLC. The Chinese, prospective, multicentre, 
single-arm, phase 2 NEOS trial (ChiCTR1800016948) 
aimed to determine the safety and efficacy of osimertinib 
as neoadjuvant therapy for the treatment of patients with 
resectable EGFR-mutated NSCLC. 

NEOS enrolled a total of 40 patients with stage II–IIIB, EGFR-
mutated NSCLC. Participants were treated with osimertinib 
80 mg once daily for 6 weeks followed by surgical resection; 
38 participants completed neoadjuvant osimertinib, 32 
participants underwent surgery (6 patients refused, 1 
because of treatment-related adverse events). The primary 
endpoint of the study was objective response rate (ORR); 

secondary endpoints were safety, disease control rate (DCR), 
R0 resection rate, major pathological response (MPR), and 
pathological complete response (pCR). Previously, an interim 
analysis (n=15) of NEOS showed promising efficacy (ORR 
73%) and tolerable safety of neoadjuvant osimertinib [1]. Dr 
Chao Lyu (Beijing Cancer Hospital, China) presented the final 
results of the NEOS trial [2]. 

In the participants who completed neoadjuvant therapy, 
ORR was 71% (27/38) and DCR was 100%. R0 resection 
was achieved in 94% (30/32). Of the pathologically evaluable 
participants, 11% (3/28) achieved MPR, including 1 pCR 
(4%); 46% (13/28) had a pathological response of ≥50% (see 
Figure).

Figure: Efficacy of neoadjuvant osimertinib in NEOS [2]
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Treatment-related adverse events were reported in 75% of 
participants, the most common were rash (50%), diarrhoea 
(30%), and oral ulceration (30%); 3 participants (7.5%) 
had treatment-related adverse events of grade 3 (rash, 
hypertension, and renal disease). 

“This phase 2 NEOS study demonstrated promising efficacy 
and tolerability of neoadjuvant osimertinib,” concluded Dr 
Lyu. “Phase 3 trials including larger numbers of patients are 
warranted to further validate the benefit of osimertinib in the 
neoadjuvant setting.”

1. Lyu C, et al. Abstract 8524. ASCO Annual Meeting 2021, 04–08 June.
2. Lyu C, et al. Osimertinib as neoadjuvant therapy in patients with EGFR mutated 

resectable stage II-IIIB lung adenocarcinoma (NEOS): Updated results. Abstract 
81MO. ELCC 2022 Virtual Meeting, 30 March–02 April.

https://www.nejm.org/doi/full/10.1056/NEJMoa2027071
https://ascopubs.org/doi/abs/10.1200/JCO.2021.39.15_suppl.8524
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Advanced Non-Small Cell Lung Cancer
Furmonertinib outperforms gefitinib as first-
line therapy in patients with EGFR-mutated 
NSCLC
In the phase 3 FURLONG study, the third-generation 
tyrosine kinase inhibitor furmonertinib significantly 
prolonged progression-free survival (PFS) in patients 
with treatment-naïve, EGFR-mutated, stage IIIB–IV non-
small cell lung cancer (NSCLC), compared with gefitinib. 

Furmonertinib is an irreversible, selective, third-generation 
EGFR tyrosine kinase inhibitor. The phase 3, randomised, 
double-blind FURLONG study (NCT03787992) aimed to 
compare the efficacy and safety of furmonertinib versus 
gefitinib in untreated, advanced NSCLC patients with EGFR-
sensitizing mutations.

The trial enrolled 358 patients with treatment-naïve, stage IIIB–IV 
NSCLC whose tumours were EGFR mutation-positive. Patients 
were randomised 1:1 to receive furmonertinib 80 mg/day or 
gefitinib 250 mg/day first-line treatment. In the furmonertinib 
and gefitinib arms, 35% and 32% had CNS metastases 
at baseline, respectively. The primary endpoint was PFS. 
Secondary endpoints included objective response rate (ORR), 
duration of response, and overall survival (OS). Dr Yuankai 
Shi (National Cancer Center, China) presented the first results 
of the FURLONG study [1].

The median follow-up was 21.0 months in each arm, and 
median duration of exposure was 18.3 months in the furmoner-
tinib arm versus 11.2 months in the gefitinib arm. The median 
PFS in the furmonertinib arm was significantly longer than in 
the gefitinib arm (20.8 vs 11.1 months; HR 0.44; P<0.0001). The 
PFS benefit was consistent across all pre-specified subgroups, 
including patients with CNS metastases (HR 0.50; P=0.0028). 
ORR was 89% versus 84%, respectively, in the furmonertinib 
and gefitinib arm, and median duration of response was 19.7 
versus 10.5 months (OR 0.9; P<0.0001), respectively. OS data 
were not yet mature. 

The frequency of grade ≥3 treatment-related adverse events was 
11% in the furmonertinib group versus 18% in the gefitinib group. 
The most frequent treatment-related events in both treatment 
arms were diarrhoea, rash, and elevated ALT/AST (see Figure). 

Figure: Most frequent treatment-related adverse events in FURLONG [1]
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Overall, furmonertinib significantly prolonged PFS in patients 
with treatment-naïve, EGFR-mutated, stage IIIB-IV NSCLC 
compared with gefitinib. Despite a longer duration of 
exposure, furmonertinib showed less grade ≥3 treatment-
related adverse events compared with gefitinib. Therefore, 
these results suggest furmonertinib to be a potential first-line 
therapy in patients with advanced/metastatic NSCLC.

1. Shi Y-K, et al. Furmonertinib versus gefitinib in treatment-naïve EGFR mutated 
non-small cell lung cancer: A randomized, doubleblind, multi-center, phase III study 
(FURLONG). Abstract 1O. ELCC 2022 Virtual Meeting, 30 March–02 April.

Second-line oritinib demonstrated potential 
clinical benefit in advanced EGFR-mutated 
NSCLC 
Results from a single-arm, phase 2 trial demonstrated 
a potential clinical benefit of the third-generation EGFR 
tyrosine kinase inhibitor oritinib in patients with EGFR 
T790M-mutated non-small cell lung cancer (NSCLC) who 
had prior treatment with EGFR tyrosine kinase inhibitors. 

First-line treatment with an EGFR tyrosine kinase inhibitor is 
standard of care in patients with locally advanced/metastatic 
EGFR-mutated NSCLC. However, in most patients treated with 
first-generation EGFR tyrosine kinase inhibitors, progression of 
disease eventually occurs due to the development of an EGFR 
T790M mutation. Second-line treatment with a selective third-
generation EGFR tyrosine kinase inhibitor, like osimertinib, 
has been shown to improve survival over chemotherapy in 
EGFR T790M-mutated NSCLC patients [1]. Oritinib is a newly 
developed third-generation EGFR tyrosine kinase inhibitor that 
was recently tested in a phase 2 trial (NCT03823807) as second-
line treatment for patients with locally advanced/metastatic 
NSCLC who progressed on ≥1 prior first- or second-generation 

https://clinicaltrials.gov/ct2/show/NCT03787992
https://clinicaltrials.gov/ct2/show/NCT03823807
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EGFR tyrosine kinase inhibitor and have EGFR T790M-mutated 
disease. Prof. Caicun Zhou (Shanghai Pulmonary Hospital, 
China) presented the results of this single-arm study [2].

The trial enrolled 227 patients with locally advanced or meta-
static NSCLC and confirmed EGFR T790M mutation. Partici-
pants were treated with oritinib 200 mg once daily until dis-
ease progression or unacceptable toxicity; 74% of participants 
were non-smokers, 35% had brain metastases, and 25% had 
prior chemotherapy. The primary endpoint of the study was 
objective response rate (ORR); secondary endpoints included 
disease control rate (DCR), progression-free survival (PFS), 
and safety. 

At data cut-off, ORR was 60.4% (all partial responders), and DCR 
was 92.5%. Median PFS was 12.6 months and median duration of 
response was 12.5 months. Overall survival data was immature.

Drug-related adverse events were observed in 84% of partici-
pants; these were grade ≥3 in 14% and lead to discontinuation 
in 1.8% of participants. Most common treatment-related adverse 
events (grade ≥3) were increased blood creatine phospho-
kinase, diarrhoea, and decreased lymphocyte count. 

Based on these results, Prof. Zhou concluded that treatment 
with oritinib demonstrated potential clinical benefit in advanced 
NSCLC patients with EGFR T790M-mutated NSCLC. In addition, 
oritinib showed a favourable safety profile. A randomised-
controlled, double-blind, phase 3 trial is ongoing to compare 
oritinib with gefitinib as first-line treatment for this population. 

1. Nagasaka M, et al. J Thorac Oncol. 2021;16:740–763.
2. Zhou C, et al. Oritinib (SH-1028) a third-generation EGFR tyrosine kinase inhibitor 

in locally advanced or metastatic NSCLC patients with positive EGFR T790M: 
Results of a single-arm phase II trial. Abstract 7MO. ELCC 2022 Virtual Meeting, 30 
March–02 April.

Updated results confirm efficacy and safety 
of entrectinib in patients with NTRK fusion-
positive NSCLC
In an integrated analysis of 3 trials, entrectinib was asso-
ciated with deep and durable responses in patients with 
NTRK fusion-positive (-fp) non-small cell lung cancer 
(NSCLC), including those with baseline CNS metastases.

Fusions involving the NTRK gene family lead to the expression 
of chimeric rearrangements in tropomyosin receptor kinases 
(TRKs) with constitutively active kinase function. NTRK gene 
fusions act as oncogenic drivers and are potential therapeutic 
targets across a broad range of tumour types, including 

NSCLC [1]. Entrectinib is a potent inhibitor of TRK proteins 
that is specifically designed to have systemic activity and 
crosses the blood-brain barrier. Entrectinib has shown strong 
efficacy in patients with NTRK-fp solid tumours in the phase 
1/2 ALKA-372-001 (EudraCT 2012-000148-88), STARTRK-1 
(NCT02097810), and STARTRK-2 (NCT02568267) clinical 
trials [2,3]. An integrated analysis of the NTRK-fp NSCLC 
patients in these 3 trials was presented by Prof. Byoung Chul 
Cho (Yonsei Cancer Center Seoul, South Korea) [4,5].

At data cut-off, 22 patients with NTRK-fp NSCLC were included 
in the efficacy-evaluable population; 13 patients (59.1%) had 
CNS metastases at baseline, median age was 60.5 years, 
9 patients had ≥2 prior systemic therapies. Follow-up was 
≥13 months since the start of treatment; median duration of 
follow-up was 19.2 months. 

The confirmed overall response rate (ORR) was 63.6% (53.8% 
in patients with baseline CNS metastases; 77.8% in patients 
without baseline CNS metastases). Complete response 
was observed in 7.7% of patients with CNS metastases and 
in 11.1% of patients with no baseline CNS metastases. The 
median progression-free survival was 14.9 months, median 
overall survival was not reached. 

Most treatment-related adverse events were grade 1 or 2 
and manageable with dose modifications. The most frequent 
treatment-related events were dysgeusia (46.2%), fatigue 
(33.3%), and increased blood creatinine (33.3%). 

“This analysis confirms previously observed efficacy and safety 
of entrectinib in patients with NTRK-fp NSCLC, including those 
with baseline CNS metastases,” concluded Dr Cho. “Entrectinib 
is associated with deep and durable responses.” 

1. Vaishnavi A, et al. Nat Med. 2013;19:1469–1472.
2. Doebele RC, et al. Lancet Oncol. 2020;21:271–281.
3. Demetri GD, et al. Clin Cancer Res. 2022;28:1302–1312.
4. Drilon A, et al. Abstract 543P. ESMO Virtual Congress 2020, 19–21 September.
5. Cho BC, et al. Updated efficacy and safety of entrectinib in patients (pts) with NTRK 

fusion-positive (NTRK-fp) NSCLC. Abstract 110P. ELCC 2022 Virtual Meeting, 30 
March–02 April.

ROS1 rearrangement-targeting unecritinib is a 
potential new first-line strategy
In a large, phase 2 trial, the novel ROS1 rearrangement-
targeting tyrosine kinase inhibitor unecritinib showed 
promising efficacy and a manageable safety profile as 
first-line treatment in ROS1 rearrangement-positive, lo-
cally advanced or metastatic non-small cell lung cancer 
(NSCLC). 

https://www.jto.org/article/S1556-0864(20)31105-9/fulltext
https://clinicaltrials.gov/ct2/show/NCT02097810
https://clinicaltrials.gov/ct2/show/NCT02568267
https://www.nature.com/articles/nm.3352
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(19)30691-6/fulltext
https://aacrjournals.org/clincancerres/article/28/7/1302/682220/Updated-Integrated-Analysis-of-the-Efficacy-and
https://www.annalsofoncology.org/article/S0923-7534(20)40653-2/fulltext
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ROS1 rearrangement is present in 1–2% of patients with 
NSCLC. Initial treatment with crizotinib or entrectinib is 
recommended [1]. Unecritinib is a novel, small molecule 
receptor tyrosine kinase inhibitor targeting ALK, ROS1, and 
MET. Preclinical studies demonstrated a good tumor inhibition 
activity and duration. In a phase 1 trial, unecritinib achieved 
an objective response rate (ORR) of 62.5% at a recommended 
phase 2 dose of 300 mg twice daily [2]. Dr Shun Lu (Shanghai 
Chest Hospital, China) presented the results of the ensuing 
phase 2 trial (NCT03972189) [3].

A total of 111 patients with locally advanced/metastatic, 
ROS1 rearrangement-positive NSCLC (7% stage III, 93% stage 
IV; 30% had brain metastases) were enrolled and treated with 
unecritinib until disease progression or unacceptable toxicity.
At data cut-off, the median duration of follow-up was 
12.1 months. ORR was 78.4%, disease control rate (DCR) 
was 87.4%, and median duration of response (DoR) was 
20.3 months. ORR was irrespective of age, gender, ECOG 
performance status, brain metastases, and smoking history 
(see Figure). Median progression-free survival (PFS) was 15.6 
months; median overall survival (OS) was not yet reached. 
The 12-month and 24-month OS rates was 98.1% and 88.1%, 
respectively. 

Figure: Objective response rate in different subgroups [3]
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Treatment-related adverse events (grade ≥3) were observed in 
53% of participants; treatment-related adverse events led to 
discontinuation in 16.2%. Ocular organ disease was observed 
in 26.1% of participants; none of these events were grade ≥3. 

“These results show that unecritinib has promising efficacy 
and a manageable safety profile as first-line treatment in 
ROS1 rearrangement-positive, locally advanced or metastatic 
NSCLC, offering a new potential first-line therapeutic strategy,” 
concluded Dr Lu. 

1. Planchard D, et al. Ann Oncol. 2018 Oct;29 Suppl 4:iv192-iv237.
2. Fang Y, et al. Abstract e21705. ASCO Annual Meeting 2020, 29–31 May. 
3. Lu S, et al. The phase II study of unecritinib (TQ-B3101) monotherapy in the first-line 

treatment in patients with ROS1-positive non-small cell lung cancer. Abstract 8MO. 
ELCC 2022 Virtual Meeting, 30 March–02 April.

Savolitinib is effective in patients with MET-
mutated NSCLC
The final results of a phase 2 study confirmed the 
selective MET tyrosine kinase inhibitor savolitinib to be 
effective in patients with MET exon 14 skipping-mutated 
non-small cell lung cancer (NSCLC), irrespective of the 
subgroup. 

A MET exon 14 skipping mutation is present in about 3% of 
patients with NSCLC [1]. Savolitinib is a highly selective MET 
tyrosine kinase inhibitor that is approved in China for the 
treatment of MET exon 14 skipping-mutated NSCLC based 
on (interim) results of a phase 2 study (NCT02897479) [2]. Dr 
Shun Lu (Shanghai Chest Hospital, China) presented the final 
results of this study [3].

This multicentre, open-label, phase 2 trial, enrolled 70 
patients with unresectable or metastatic MET exon 14 
skipping-mutated NSCLC; 25 patients were diagnosed with 
pulmonary sarcomatoid carcinoma (PSC) and 45 with other 
types of NSCLC, 28 patients were treatment-naïve and 42 
were pre-treated, 15 patients had CNS lesions. Participants 
were treated with savolitinib 600 or 400 mg once daily, 
depending on body weight, in 21-day cycles until disease 
progression or unacceptable toxicity. The primary endpoint 
was objective response rate (ORR), secondary endpoints 
included progression-free survival (PFS), overall survival 
(OS), and safety. At data cut-off, 20% of participants were ≥18 
months on treatment; median follow-up was 28.4 months.

Savolitnib demonstrated promising activity in MET exon 14 
skipping-mutated NSCLC, regarding both PFS and OS (see 
Table on the next page). 

https://clinicaltrials.gov/ct2/show/NCT03972189
https://www.esmo.org/content/download/347819/6934778/1/ESMO-CPG-mNSCLC-15SEPT2020.pdf
https://meetinglibrary.asco.org/record/185745/abstract
https://clinicaltrials.gov/ct2/show/NCT02897479?term=NCT02897479&draw=2&rank=1
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Table: PFS and OS in subgroups of participants

Median PFS 
(months)

Median OS 
(months)

Full analysis set (n=70) 6.9 12.5

PSC (n=25) 5.5 10.6

Other NSCLC (n=45) 7.0 17.3

Treatment-naïve (n=28) 6.9 10.9

Pre-treated (n=42) 6.9 19.4

With respect to safety, the most common treatment-related 
adverse events of any grade were peripheral oedema (57%), 
nausea (53%), hypoalbuminemia (41%), and increased ALT/
AST (both 39%). Most common grade ≥3 treatment-related 
adverse events were increased AST (13%), increased ALT 
(10%), and peripheral oedema (9%). 

1. Fujino T, et al. Lung Cancer (Auckl). 2021;12:35–50. 
2. Lu S, et al. Abstract 9519. ASCO Annual Meeting 2020, 29–31 May.
3. Lu S, et al. Final OS results and subgroup analysis of savolitinib in patients with 

MET exon 14 skipping mutations (METex14+) NSCLC. Abstract 2MO. ELCC 2022 
Virtual Meeting, 30 March–02 April.

Sintilimab plus chemotherapy improves OS in 
treatment-naïve, stage III–IV non-squamous 
NSCLC
The final results of the phase 3 ORIENT-11 trial showed 
an improved overall survival (OS) in patients with 
treatment-naïve, stage III–IV non-squamous non-small 
cell lung cancer (NSCLC) treated with sintilimab plus 
chemotherapy versus placebo plus chemotherapy. 

Antibodies directed at PD-1/PD-L1 are effective therapies for 
previously untreated patients with metastatic non-squamous 
NSCLC who do not harbour driver gene mutations. Sintilimab 
is a selective anti-PD-1 antibody. Preclinical data indicated 
that sintilimab has a different binding site and therefore 
potentially greater affinity against PD-1 compared with 
pembrolizumab or nivolumab [1]. In the phase 3 ORIENT-11 
trial (NCT03607539), first-line treatment with sintilimab plus 
pemetrexed-platinum chemotherapy significantly improved 
progression-free survival (PFS) compared with placebo plus 
chemotherapy in patients with stage III–IV non-squamous 
NSCLC [2]. The final OS results were presented by Dr Yunpeng 
Yang (Sun Yat-sen University Cancer Center, China) [3].

The ORIENT-11 trial randomised 397 patients with treatment-
naïve, stage III–IV non-squamous NSCLC (EGFR/ALK 
mutation-negative) to sintilimab plus chemotherapy (n=266) 
or placebo plus chemotherapy (n=131). Participants were 
stratified by PD-L1 expression, platinum-chemotherapy, 

and sex. Treatment continued until progressive disease, 
unacceptable toxicity, or a maximum of 24 months. Partici-
pants in the placebo arm were allowed to cross over to 
receive sintilimab monotherapy upon disease progression.

The median study follow-up for OS was 30.8 months. Of 
the participants in the placebo arm, 47% crossed over to 
sintilimab monotherapy. The median OS in the sintilimab 
arm versus the placebo arm was 24.2 versus 16.8 months 
(HR 0.65). Estimated 2-year OS rates were 50% and 32%, 
respectively. OS treatment effect was more pronounced after 
adjusting for the crossover effect (HR 0.52). The OS benefit of 
sintilimab in pre-specified subgroups was largely consistent 
with that of the intention-to-treat population.

In summary, the final analysis of ORIENT-11 continued to 
demonstrate an improved OS of sintilimab plus chemotherapy 
compared with placebo plus chemotherapy as first-line 
therapy in stage III–IV non-squamous NSCLC without EGFR 
or ALK mutations.

1. Wang J, et al. MAbs. 2019;11:1443–1451.
2. Yang Y, et al. J Thorac Oncol. 2020;15:1636–1646.
3. Yang Y, et al. Final overall survival (OS) data of sintilimab plus pemetrexed (SPP) 

and platinum as first-line (1L) treatment for locally advanced or metastatic 
nonsquamous NSCLC (AMnsqNSCLC) in the phase III ORIENT-11 study. Abstract 
4MO. ELCC 2022 Virtual Meeting, 30 March–02 April.

Updated results of CameL-sq trial confirm 
benefit of camrelizumab
Updated results of the phase 3 CameL-sq trial continued 
to demonstrate that the addition of camrelizumab to first-
line chemotherapy in patients with stage III–IV squamous 
non-small cell lung cancer (NSCLC) benefits survival.

Several combinations of chemotherapy and immunotherapy 
are being evaluated as first-line treatment for patients 
with stage II–IV NSCLC. The phase 3 CameL-sq trial 
(NCT03668496) compared camrelizumab, a PD-1 inhibitor, 
plus carboplatin/paclitaxel versus placebo plus carboplatin/
paclitaxel in patients with squamous NSCLC. Interim 
results revealed significantly prolonged progression-free 
survival (PFS: median 8.5 vs 4.9 months; P<0.0001) with 
camrelizumab plus chemotherapy. Overall survival (OS) data 
were not yet mature [1]. Now, Prof. Caicun Zhu (Shanghai 
Pulmonary Hospital, China) presented the results of an 
updated analysis [2].

The CameL-sq trial randomised 390 patients with previously 
untreated, stage IIIB/IV squamous NSCLC 1:1 to camrelizum-

https://www.dovepress.com/lung-cancer-with-met-exon-14-skipping-mutation-genetic-feature-current-peer-reviewed-fulltext-article-LCTT
https://ascopubs.org/doi/10.1200/JCO.2020.38.15_suppl.9519
https://clinicaltrials.gov/ct2/show/NCT03607539
https://www.tandfonline.com/doi/full/10.1080/19420862.2019.1654303
https://www.jto.org/article/S1556-0864(20)30595-5/fulltext
https://clinicaltrials.gov/ct2/show/NCT03668496
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ab plus chemotherapy versus placebo plus chemotherapy for 
4–6 cycles, followed by maintenance camrelizumab or pla-
cebo until progression of disease or unacceptable toxicity. 
A total of 106 patients in the placebo arm crossed over to 
camrelizumab maintenance therapy. 

At data cut-off, the median follow-up for the camrelizumab 
plus chemotherapy arm was 23.7 months versus 15.2 months 
for the placebo plus chemotherapy arm. Median OS was 
27.4 versus 15.5 months, respectively (HR 0.57; P<0.0001); 
OS rate at 36 months was 42.8% and 23.7%, respectively. 
The OS benefit persisted after adjusting for crossover (HR 
0.41; P<0.0001; see Figure). OS improvement was consistent 
across pre-specified subgroups, including stratification by 
PD-L1 expression.  

Figure: Crossover-adjusted overall survival in CameL-sq [2]
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Treatment-related adverse events (grade 3 or more) were 
observed in 74% of participants in the camrelizumab arm 
and 71% of participants in the placebo arm. 

In conclusion, these updated results continue to demonstrate 
that the addition of camrelizumab to first-line chemotherapy 
in patients with squamous, stage III–IV NSCLC benefits 
survival. “Therefore, these data support camrelizumab plus 
chemotherapy as a standard first-line treatment option for 
advanced squamous NSCLC,” said Prof. Zhou. 

1. Ren S, et al. J Thorac Oncol. 2022;17:544–557. 
2. Zhou C, et al. First-line camrelizumab plus carboplatin and paclitaxel for advanced 

squamous non-small cell lung cancer: Updated overall survival results from the 
phase III CameL-sq trial. Abstract 3MO. ELCC 2022 Virtual Meeting, 30 March–02 
April.

No long-term benefit of adding ipilimumab to 
pembrolizumab in metastatic NSCLC
Although the addition of ipilimumab to first-line nivolumab 
improved overall survival (OS) of patients with metastatic 
non-small cell lung cancer (NSCLC), long-term results 
from KEYNOTE-598 demonstrated that adding ipilimumab 
to first-line pembrolizumab does not improve survival of 
patients with metastatic NSCLC and PD-L1 TPS ≥50%.

Previously, results of the phase 3 CheckMate 227 trial 
(NCT02477826) showed that first-line dual immune blockade 
with nivolumab plus ipilimumab provides a durable, long-term 
OS benefit versus chemotherapy in patients with advanced 
NSCLC, regardless of PD-L1 expression or histology [1].

The phase 3 KEYNOTE-598 trial (NCT03302234) evaluated 
the efficacy and toxicity of first-line pembrolizumab plus 
ipilimumab versus pembrolizumab monotherapy in patients 
with metastatic NSCLC with PD-L1 tumour proportion score 
(TPS) ≥50%. In the protocol-specified interim analysis, it was 
concluded that the addition of ipilimumab to pembrolizumab 
did not improve OS or progression-free survival (PFS) [2]. 
As a consequence, ipilimumab was discontinued and all 
patients continued with pembrolizumab monotherapy. Dr 
Delvys Rodriguez-Abreu (Universidad de Las Palmas de Gran 
Canaria, Spain) presented the 3-year follow-up results [3].

In KEYNOTE-598, a total of 568 patients with previously untreated, 
stage IV NSCLC and PD-L1 TPS ≥50% were randomised 1:1 
to pembrolizumab plus ipilimumab or pembrolizumab plus 
placebo. Ipilimumab and placebo were given up to 18 doses; 
pembrolizumab up to 35 doses. Dual primary endpoints were 
OS and PFS. The median time from randomisation to data cut-
off was 33.6 months.

After discontinuing ipilimumab or placebo for all patients, 
median OS and PFS remained similar between groups. 
Median OS was 22.1 and 22.7 months, and median PFS was 
8.2 and 8.4 months, respectively, in the pembrolizumab plus 
ipilimumab and pembrolizumab plus placebo arms. Two-
year OS rate was 48.0% and 48.5%, respectively; 2-year PFS 
rate was 27.2% and 25.1%, respectively. Objective response 
rate (ORR) was 46.5% and 46.1%, respectively.

Among participants initially treated with pembrolizumab 
plus ipilimumab (n=52) versus pembrolizumab plus placebo 
(n=71) who completed 35 cycles of pembrolizumab, ORR was 
88.5% versus 87.3%, respectively; OS and PFS rates 1 year from 

https://www.jto.org/article/S1556-0864(21)03392-X/fulltext
http://clinicaltrials.gov/show/NCT02477826
https://clinicaltrials.gov/ct2/show/NCT03302234
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completing pembrolizumab were 86.3% versus 87.6% and 
72.8% versus 83.5%, respectively.

Grade 3-5 treatment-related adverse events occurred in 
35.1% and 20.3% of participants in the pembrolizumab plus 
ipilimumab and pembrolizumab plus placebo arm, respectively.

Overall, with continued follow-up, results did not show a 
survival benefit with pembrolizumab plus ipilimumab versus 
pembrolizumab monotherapy. Two-year OS rates were similar 
between groups and safety favoured pembrolizumab mono-
therapy. “Therefore, pembrolizumab monotherapy remains a 
standard of care therapy for metastatic NSCLC with PD-L1 
TPS ≥50%,” concluded Dr Rodriguez-Abreu.

1. Paz-Ares LG, et al. Abstract 9016, ASCO Annual Meeting 2021, 04–08 June.
2. Boyer M, et al. J Clin Oncol. 2021;39:2327–2338.
3. Rodriguez-Abreu D, et al. Pembrolizumab plus ipilimumab or placebo in 

previously untreated metastatic NSCLC with PD-L1 tumor proportion score ≥50%: 
KEYNOTE-598 3-year follow-up. Abstract 6MO. ELCC 2022 Virtual Meeting, 30 
March–02 April. 

Pro-inflammatory tumour profile predicts 
complete pathological response to neoadjuvant 
chemoimmunotherapy
In the phase 2 NADIM trial, upregulated expression of 
genes involved in type II interferon signalling as well 
as the presence of M1 macrophages, follicular helper 
T cells, activated NK cells, and resting dendritic cells 
in the tumour predict complete pathological response 
to neoadjuvant chemoimmunotherapy in patients with 
stage IIIA non-small cell lung cancer (NSCLC). 

Neoadjuvant chemoimmunotherapy is increasingly explored 
as a treatment option for patients with NSCLC. Recently, the 
open-label, single-arm, phase 2 NADIM trial (NCT03081689) 
demonstrated improved outcomes with nivolumab plus 
paclitaxel/carboplatin chemotherapy for patients with stage 
IIIA NSCLC; 82.9% of participants achieved a major pathological 
response (>90% necrosis), and 63.4% of participants achieved 
a complete pathological response (100% necrosis) [1]. In a 
post-hoc analysis, gene expression profiles were determined to 
identify biomarkers that might predict complete pathological 
response. Dr Marta Casarrubios (Hospital Puerta de Hierro-
Majadahonda, Spain) presented the results [2].

Pre-treatment tumour samples of 14 participants from NADIM 
were subjected to RNA sequencing, as well as immune cell 
subtyping. Results were correlated with pathological response 
groups (9 complete and 5 non-complete responders). Non-

complete responders had either a major response or an 
incomplete response (<90% necrosis).

A total of 25 genes appeared to be differentially expressed 
between complete and non-complete responders. Of these, 17 
were upregulated in complete responders compared with non-
complete responders; 8 genes were downregulated in complete 
responders. Upregulated genes included genes involved in type 
II interferon signalling (FASLG, CXCL13, CXCL10, CXCL9, and 
IFNG), natural killer (NK) cell markers (NCR1, KIR2DL3, GNLY), 
genes involved in lymphocyte enrichment and activation (NKG7, 
GZMB), and 3 tumour antigens (GAGE1, MAGEA10, MAGEA1). 
Together, these genes depict a pro-inflammatory phenotype 
in pre-treatment tumour samples of complete pathological 
responders. Upregulation of IFNG (interferon gamma), GZMB 
(granzyme B), and NKG7 (NK cell granule protein 7) was 
associated with high sensitivity and specificity for complete 
pathological response. Area under the receiver operating 
characteristic curve (AUROC) for response prediction based 
on IFNG and GZMB expression was 1.000 (P=0.0027) and 
0.911 (P=0.0136), respectively. Downregulation in complete 
responders was observed in genes involved in pathways related 
to tumour markers, proliferation, and PD-1 signalling.

Finally, immune cell subtyping demonstrated that a higher 
proportion of follicular helper T cells, activated NK cells, M1 
macrophages, resting dendritic cells, and an absolute score 
of immune cells were present in tumour samples of complete 
responders. Frequency of M1 macrophages was significantly 
associated with complete pathological response. The 
AUROC for response prediction based on M1 macrophages 
proportion was 0.9778 (P=0.004).

“A pro-inflammatory profile measured in the pre-treatment 
tumour tissue by RNA sequencing is associated with complete 
pathological response following neoadjuvant chemo immuno-
therapy in patients with stage IIIA NSCLC,” summarised Dr 
Casarrubios.

1. Provencio M, et al. Lancet Oncol. 2020; 21: 1413–1422.
2. Casarrubios M, et al. Immune gene signatures for predicting pathological response 

of NSCLC patients treated with neoadjuvant chemoimmunotherapy. Abstract 
157MO. ELCC 2022 Virtual Meeting, 30 March–02 April.

In concurrent CRT for stage III, unresectable 
NSCLC, performance status is better with 
proton therapy than photon therapy
In a Dutch study, performance status after concurrent 
chemoradiotherapy (CRT) was better if patients were 

https://meetinglibrary.asco.org/record/196847/abstract
https://ascopubs.org/doi/10.1200/JCO.20.03579?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://clinicaltrials.gov/ct2/show/NCT03081689
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(20)30453-8/fulltext
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treated with protons rather than photons, potentially 
increasing eligibility for adjuvant durvalumab. 

Concurrent CRT followed by adjuvant durvalumab is 
the current standard of care for patients with stage III, 
unresectable non-small cell lung cancer (NSCLC). The 
radiotherapy can be delivered with both protons or photons. 
Dutch investigators assessed whether the use of intensity-
modulated proton therapy (IMPT) compared with intensity-
modulated photon therapy (IMRT) affected eligibility for 
durvalumab (primary endpoint) and occurrence of immune-
related adverse events (secondary endpoint) in patients with 
stage III NSCLC treated with concurrent CRT and adjuvant 
durvalumab. Dr Francesco Cortiula (Maastricht University 
Medical Center, The Netherlands) presented the results [1].

Data was collected from 67 patients with stage III, unresec-
table NSCLC who received concurrent CRT and adjuvant 
durvalumab; 28 were treated with proton therapy (IMPT) and 
39 with photon therapy (IMRT). The median age was 66 years, 
52% were male, and 42% had a WHO performance status (PS) 
of 0 before CRT. All patients received 60–64 Gy of radiotherapy. 

On day 21 after CRT, 93% of patients treated with IMPT versus 
72% of those treated with IMRT had a WHO PS ≤1 (OR 0.8; 
P=0.03). The median time between the end of CRT and the start 
of durvalumab treatment was 32 versus 38 days, respectively 
(not significant). Immune-related adverse events of any grade 
were reported in 21% versus 31% of patients treated with IMPT 
versus IMRT, respectively (not significant). Hypothyroidism 
accounted for 44% of immune-related adverse events. The 
occurrence of pneumonitis was also not significantly different 
(all grade: 25% with IMPT vs 23% with IMRT; grade 3: 7% vs 5%, 
respectively). At a median follow-up of 9.5 months (IMPT) and 
19.5 months (IMRT), 90% of patients were still alive and 73% 
were disease-free.

Dr Cortiula suggested that IMPT treatment potentially 
increases eligibility for adjuvant durvalumab, as patients had a 
better WHO PS score at day 21 after concurrent CRT. Notably, 
IMPT-treated patients received a significantly lower radio-
therapy dose to bone marrow, heart, and lungs, which might 
explain these findings. IMPT appeared to be as safe as IMRT 
regarding immune-related adverse events during durvalumab 
therapy.

1. Cortiula F, et al. Proton-therapy and concurrent chemotherapy in stage III NSCLC: 
Effects on durvalumab eligibility and safety profile. Abstract 113P. ELCC 2022 
Virtual Meeting, 30 March–02 April.

No improved prognosis for concurrent versus 
sequential immune checkpoint inhibition and 
CRT in unresectable NSCLC 
In a prospective study, concurrent immune checkpoint 
inhibition did not improve prognosis in patients with 
unresectable non-small cell lung cancer (NSCLC), 
neither in progression-free survival (PFS) nor overall 
survival (OS), compared with sequential immunotherapy. 

In patients with unresectable NSCLC, maintenance therapy 
with the immune checkpoint inhibitor durvalumab after 
completion of concurrent chemoradiotherapy (CRT), 
significantly improves PFS and 5-year OS [1,2]. In addition, 
results from the phase 2 NICOLAS trial (NCT02434081) 
suggested that concurrent administration of immune 
checkpoint inhibition (nivolumab) with CRT may improve the 
response rate over sequential therapy [3]. Dr Lukas Käsmann 
(University Hospital Munich, Germany) presented the results 
of a prospective, phase 3 study comparing the impact of 
concurrent versus sequential immune checkpoint inhibition 
and CRT in patients with unresectable NSCLC [4].

A total of 39 patients with unresectable, stage IIIA–C 
NSCLC were prospectively enrolled, of whom 38 (97.4%) 
received platinum-based concurrent CRT with curative 
intent (≥60 Gy). Concurrent CRT and immune checkpoint 
inhibition (nivolumab up to 1 year after the end of CRT) 
was administered to 11 participants (28.2%; SIM-I cohort). 
Sequential CRT and immune checkpoint inhibition with 
durvalumab was administered to 28 participants (71.8%; 
SEQ-I cohort). The median follow-up of the overall cohort, 
SIM-I cohort, and SEQ-I cohort was 27.2 months, 33.3 
months, and 24.7 months after the end of CRT, respectively. 

In the SEQ-I cohort, median PFS and OS were not reached. 
PFS rate in the SEQ-I cohort at 12 and 24 months was 63% 
and 59%, respectively. In the SIM-I cohort, median PFS was 
22.8 months and median OS was not reached. PFS rate in 
the SIM-I cohort at 12 and 24 months was 82% and 44%, 
respectively. 

Regarding safety, 18.2% of participants in the SIM-I cohort 
showed grade 3 radiogenic pneumonitis versus 14.3% in the 
SEQ- I cohort (P=0.765). Grade 4 and 5 toxicities did not occur. 

Based on these results, Dr Käsmann concluded that 
concurrent immune checkpoint inhibition did not improve 
prognosis compared with sequential immunotherapy. 

https://clinicaltrials.gov/ct2/show/NCT02434081
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Both approaches show a favourable side effect profile and 
promising results in patients with unresectable stage III 
NSCLC. A study limitation is the low number of participants.

1. Antonia SJ, et al. N Engl J Med 2017;377:1919–1929.
2. Spigel DR, et al. J Clin Oncol. 2022;40(12):1301–1311.
3. Peters S, et al. J Thorac Oncol 2021;16:278–288.
4. Käsmann L. et al. Concurrent versus sequential immune checkpoint inhibition in 

stage III NSCLC patients treated with chemoradiation. Abstract 115P. ELCC 2022 
Virtual Meeting, 30 March–02 April.

Durvalumab after sequential CRT safe in stage 
III, unresectable NSCLC
The first results of the phase 2 PACIFIC-6 trial showed 
that durvalumab after sequential chemoradiotherapy 
(CRT) has a similar safety profile to that of durvalumab 
after concurrent CRT. 

In the phase 3, placebo-controlled PACIFIC trial (NCT02125461), 
durvalumab after concurrent CRT significantly improved 
progression-free survival (PFS) and overall survival (OS) 
in patients with stage III, unresectable non-small cell lung 
cancer (NSCLC) [1]. This benefit was maintained in the recent 
5-year update [2]. However, as many patients are ineligible for 
concurrent CRT, the phase 2 PACIFIC-6 trial (NCT03693300) 
aimed to assess safety with durvalumab after sequential CRT.

In PACIFIC-6, patients with ECOG performance status (PS) 
≤2 and no progression after platinum-based sequential CRT 
were enrolled to receive durvalumab for 24 months or until 
progression, unacceptable toxicity, or consent withdrawal. 
The primary endpoint was safety/tolerability of durvalumab, 
defined by the incidence of grade 3/4 possibly treatment-
related adverse events occurring within 6 months of 
treatment initiation. PFS, OS, and overall response rate (ORR) 
were secondary endpoints. Dr Marina Garassino (University 
of Chicago, IL, USA) reported the primary safety analysis and 
secondary efficacy analyses from PACIFIC-6 [3].

A total of 117 patients were enrolled; 37.6% had stage IIIA, 50.4% 
had stage IIIB, and 11.1% had stage IIIC NSCLC. The median 
age was 68.0 years, 62.4% were male, and most patients 
had ECOG PS 0/1 (97.4%); 98.3% had past/present medical 
conditions, mostly vascular (59.0%), respiratory (53.8%), or 
metabolic (51.3%) disorders. All participants received ≥1 dose 
of durvalumab. The median duration of treatment was 32.0 
weeks. At data cut-off, 37.6% were still on treatment, 29.9% 
discontinued due to progression, 21.4% discontinued due to 
adverse events, 8.5% discontinued due to other reasons, and 
2.6% of patients had completed treatment.

Overall, 94.9% of participants had any adverse events and 
76.9% had possible treatment-related adverse events. Grade 
3/4 adverse events were observed in 18.8% of participants, 
and grade 3/4 possible treatment-related adverse events 
were observed in 4.3%. In 21.4% and 16.2%, adverse events 
and possible treatment-related adverse events led to 
discontinuation of treatment, respectively.

The median PFS was 10.9 months in the full cohort, and 13.1 
months in the PS 0/1 cohort. Median OS was 25.0 months for 
the full cohort and in the PS 0/1 cohort; ORR was 17.1% and 
17.5%, respectively. Best response to sequential CRT was 
complete response (n=1), partial response (n=75), and stable 
disease (n=32).

In summary, durvalumab after sequential CRT had a similar 
safety profile to that observed with durvalumab after 
concurrent CRT in the PACIFIC trial and showed encouraging 
preliminary efficacy in a frailer and older population.

1. Antonia SJ, et al. N Engl J Med 2018; 379:2342–2350.
2. Spigel DR, et al. J Clin Oncol. 2022;40(12):1301–1311.
3. Garassino MC, et al. Safety and efficacy outcomes with durvalumab after sequential 

chemoradiotherapy (sCRT) in stage III, unresectable NSCLC (PACIFIC-6). Abstract 
108MO. ELCC 2022 Virtual Meeting, 30 March–02 April.  

Immunotherapy delays deterioration in health-
related quality of life in metastatic NSCLC
The phase 3 POSEIDON study previously showed that the 
addition of immunotherapy (durvalumab or durvalumab/
tremelimumab) to chemotherapy numerically improved 
survival of patients with metastatic non-small cell 
lung cancer (NSCLC). Patient-reported outcomes now 
indicate that deterioration of health-related quality of life 
(QoL) is delayed.

Immunotherapy is an important treatment modality for 
metastatic NSCLC. Dual blockade of PD-1/PD-L1 and CTLA-4 
pathways may provide additive or synergistic effects. In the 
phase 3 POSEIDON trial (NCT03164616), first-line durvalumab 
plus chemotherapy significantly improved progression-free 
survival (PFS) versus chemotherapy alone in patients with 
metastatic NSCLC, with a positive trend for overall survival 
(OS) improvement that did not reach statistical significance 
[1]. In addition, first-line tremelimumab plus durvalumab 
plus chemotherapy demonstrated statistically significant 
and clinically meaningful improvements in both PFS and OS 
versus chemotherapy alone [1]. Now, Dr Edward Garon (David 
Geffen School of Medicine at UCLA, CA, USA) presented 
patient-reported outcomes of POSEIDON [2].

https://www.nejm.org/doi/full/10.1056/nejmoa1709937
https://ascopubs.org/doi/10.1200/JCO.21.01308?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://www.jto.org/article/S1556-0864(20)30995-3/fulltext
https://clinicaltrials.gov/ct2/show/NCT02125461
https://clinicaltrials.gov/ct2/show/NCT03693300
https://www.nejm.org/doi/10.1056/NEJMoa1809697
https://ascopubs.org/doi/10.1200/JCO.21.01308?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://clinicaltrials.gov/ct2/show/NCT03164616
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The trial randomised 1,013 patients with EGFR/ALK wildtype 
metastatic NSCLC 1:1:1 to durvalumab/tremelimumab/chemo-
therapy, durvalumab/chemotherapy, or chemotherapy alone, 
until progression of disease or unacceptable toxicity. Global 
health status/QoL, functioning, and symptoms were assessed 
as a secondary endpoint using EORTC QLQ-C30 and QLQ-LC13 
questionnaires. Time to deterioration was also evaluated.

Compliance with the questionnaires was ≥60% (acceptable 
to good). Baseline global health status/QoL, functioning, and 
symptom scores were generally similar across treatment arms 
(see Table). Time to deterioration was longer with durvalumab/
tremelimumab/chemotherapy and durvalumab/chemotherapy 
versus chemotherapy alone across nearly all patient-reported 
outcomes. 

Table: Patient-reported outcomes in POSEIDON [2]

D + T + CT vs CT D + CT vs CT

HR (95% CI) Median TTD, 
months HR (95% CI) Median TTD, 

months
Global health status/
QoL

0.78 
(0.63–0.96) 8.3 vs 5.6 0.79 

(0.64–0.96) 7.8 vs 5.6

Physical functioning 0.75 
(0.61–0.92) 7.7 vs 5.3 0.70 

(0.57–0.87) 8.3 vs 5.3

Appetite loss 0.94 
(0.75–1.17) 7.2 vs 7.0 1.05 

(0.85–1.31) 7.2 vs 7.0

Fatigue 0.90 
(0.75–1.08) 3.7 vs 2.8 0.83 

(0.69–1.00) 3.8 vs 2.8

Cough 0.91 
(0.72–1.15) 9.7 vs 8.8 0.87 

(0.69–1.09) 11.0 vs 8.8

Dyspnoea 0.77 
(0.63–0.94) 5.4 vs 3.6 0.81 

(0.67–0.98) 5.0 vs 3.6

Chest pain 0.85 
(0.68–1.07) 10.0 vs 8.6 0.86 

(0.69–1.08) 9.5 vs 8.6

Dr Garon concluded that the addition of durvalumab with or 
without tremelimumab to chemotherapy improved efficacy 
while delaying deterioration in health-related QoL in patients with 
metastatic NSCLC. The observed delay in time to deterioration 
was generally similar in the durvalumab/tremelimumab/chemo-
therapy and durvalumab/chemotherapy arms.

1. Johnson ML, et al. Abstract PL02.01. WCLC 2021, 08–14 September. 
2. Garon E, et al. Patient reported outcomes (PROs) with 1L durvalumab (D), with or 

without tremelimumab (T), plus chemotherapy (CT) in metastatic (m) NSCLC: Results 
from POSEIDON. Abstract 5MO. ELCC 2022 Virtual Meeting, 30 March–02 April.

No impact of grade ≥2 pneumonitis on patient-
reported outcomes in PACIFIC
Patient-reported outcomes of the phase 3 PACIFIC trial 
indicated that durvalumab did not have a detrimental 
impact on patient quality of life (QoL) compared with 
placebo, irrespective of whether patients experienced 
grade ≥2 pneumonitis.

The phase 3 PACIFIC trial (NCT02125461) demonstrated that 
maintenance therapy with the immune checkpoint inhibitor dur-
valumab after completion of concurrent chemo radiotherapy 
(CRT) significantly improves progression-free and 5-year overall 
survival in patients with unresectable non-small cell lung cancer 
(NSCLC) [1,2]. Any-grade pneumonitis (including radiation-pneu-
monitis) was among the most common adverse events in PACIF-
IC, occurring in 33.9% and 24.8% of participants on durvalumab 
and placebo, respectively [2]. Pneumonitis predominantly oc-
curred with low-grade severity, and a prior exploratory analysis 
from PACIFIC suggested treatment benefit with durvalumab was 
maintained regardless of the occurrence of pneumonitis [3]. A 
post-hoc analysis of the PACIFIC trial investigated whether the 
occurrence of grade ≥2 pneumonitis during the study impacted 
the tolerability of durvalumab from a patient perspective. Prof. 
Rina Hui (University of Sydney, Australia) presented the results [4].

Patient-reported outcomes were assessed with EORTC 
QLQ-C30 and QLQ-LC13 in 94 and 33 participants with grade 
≥2 pneumonitis originally randomised to the durvalumab and 
placebo arm, respectively. Grade ≥2 pneumonitis typically 
occurred within 3 months of starting durvalumab or placebo. 
In both treatment arms, no clinically meaningful changes in 
patient-reported outcome scores were observed at weeks 
16 or 24 from the start of treatment, regardless of whether 
participants experienced grade ≥2 pneumonitis (see Figure). 
In addition, time to deterioration was longer with durvalumab 
compared with placebo, which remained the case when 
adjusting for the occurrence of grade ≥2 pneumonitis.

Figure: Changes in patient-reported outcome scores in PACIFIC [4]
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Total metabolic tumour volume: a new 
potential prognostic factor in SCLC
In patients with small cell lung cancer (SCLC), total 
metabolic tumour volume at baseline correlated with 
progression-free survival (PFS) and overall survival 
(OS) on first-line treatment in preliminary results from a 
retrospective study.

The introduction of chemoimmunotherapy as first-line therapy 
for extensive-stage (ES-) SCLC has only improved the survival 
of a limited number of patients, highlighting the importance to 
predict treatment susceptibility. 18FDG-PET/CT is commonly 
used for the staging of SCLC and derived metabolic para-
meters could predict patient outcomes by measuring the 
extension of metabolically active tumour (metabolic tumour 
volume [MTV]) or its metabolic heterogeneity (total lesion 
glycolysis [TLG]). Italian investigators evaluated whether these 
parameters derived from 18FDG-PET are predictive of patient 
outcomes. Dr Elisa Andrini (Sant'Orsola-Malpighi University 
Hospital, Italy) presented the results [1].

The study enrolled 76 patients with pathologically-confirmed 
ES-SCLC who had undergone an 18FDG-PET/CT scan within 30 
days from the start of first-line treatment. Participants (n=10) 
with limited disease (LS-SCLC) at diagnosis were included if 
relapse occurred ≥90 days after the end of treatment with 
radical intent. Total MTV and total TLG were calculated by 
summing every single lesion’s MTV and TLG respectively.

At a median follow-up of 20.9 months, median PFS was 6.2 
months and median OS was 11.1 months. After correcting for 
potential confounding factors, total MTV was independently 
associated with PFS (HR 1.003; P=0.034) and OS (HR 1.003; 
P<0.001). Receiver operating characteristic (ROC) curve 
analysis calculated a total MTV of 245.7 cm3 to be the best cut-

off to predict survival status at 6 months (AUC 0.722; sensitivity 
57.7%; specificity 83.3%). Based on this cut-off, patients with 
low total MTV had a longer median PFS (7.1 vs 4.7 months) 
and longer median OS (11.9 v 4.8 months) compared with 
those with high total MTV. Total MTV above the cut-off was 
independently associated with the risk of death (P<0.001) but 
not with the risk of progression. Primary tumour standardised 
uptake value (SUVmax) was independently associated with 
PFS (HR 1.04; P<0.001). In addition, hyponatremia (<135 
mEq/L), hypoalbuminemia (<35 g/L), and elevated LDH levels 
(≥250 UI/L) were all associated with a greater number of 
lesions, greater total MTV, and higher total TLG. 

“Our preliminary data showed that total MTV, but not total 
TLG, provided prognostic information in EC-SCLC patients, 
suggesting a potential role as a stratification factor in patient 
candidates for first-line treatment as well as in clinical trials,” 
concluded Dr Andrini. 

1. Andrini E, et al. Total metabolic tumor volume: A new potential prognostic factor in 
SCLC. Abstract 149P. ELCC 2022 Virtual Meeting, 30 March–02 April.

Radiation dose on oesophagus predicts OS in 
SCLC patients treated with chemoradiotherapy
In patients with small cell lung cancer (SCLC) who 
undergo chemoradiotherapy (CRT), radiation dose on 
the oesophagus predicted overall survival (OS) in a 
retrospective study. 

CRT is a standard treatment for most patients with limited-
stage SCLC. Recent data in NSCLC suggested that heart dose 
independently predicts OS after radical CRT [1]. To date, however, 
limited research has been reported on the impact of heart dose 
on OS of SCLC patients [2]. Further investigation is needed to 
determine the predictive value of heart dose and doses to other 
structures local to the tumour, such as the lungs or oesophagus.

Small Cell Lung Cancer

“These results indicate that the possibility of grade ≥2 
pneumonitis should not deter physicians from using the 
PACIFIC regime in eligible patients,” concluded Prof. Hui. 
“Treatment guidelines should be followed if this adverse event 
occurs.”

1. Antonia SJ, et al. N Engl J Med 2017;377:1919–1929
2. Spigel DR, et al. J Clin Oncol. 2022;40(12):1301–1311.
3. Vansteenkiste JF, et al. Abstract 4480. ESMO Congress 2019, 27 September–01 

October.
4. Hui R, et all. Impact of grade ≥2 pneumonitis (G2+ PNS) on patient reported outcomes 

(PROs) with durvalumab (D) after chemoradiotherapy (CRT) in unresectable stage III 
NSCLC. Abstract 118P. ELCC 2022 Virtual Meeting, 30 March–02 April.

https://www.nejm.org/doi/full/10.1056/nejmoa1709937
https://ascopubs.org/doi/10.1200/JCO.21.01308?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://oncologypro.esmo.org/meeting-resources/esmo-2019-congress/Efficacy-of-durvalumab-in-patients-with-Stage-III-NSCLC-who-experience-pneumonitis-PACIFIC
https://oncologypro.esmo.org/meeting-resources/esmo-2019-congress/Efficacy-of-durvalumab-in-patients-with-Stage-III-NSCLC-who-experience-pneumonitis-PACIFIC
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Investigators reviewed the records of 184 SCLC patients 
treated with radical CRT to determine the impact of heart, 
lung, and oesophageal dosimetry on the OS. The median 
age of investigated patients was 65 years; 87.5% of patients 
were diagnosed with limited-stage SCLC, 9.2% had extensive-
stage SCLC. Multiple whole-heart dose-volume histogram 
(DVH) parameters were extracted for analysis, including the 
mean dose, volume (%) of heart receiving 5 Gy (V5) in 5 Gy 
increments up to V50, and the average dose (Gy) received by 
5% of the heart (D5) in 5% increments up to D50. The same 
DVH data was extracted for the lungs and oesophagus. 
Results were presented by Dr Bilal Tahir (University of 
Sheffield, United Kingdom) [3].

The median OS was 608 days (range 280–1,854 days); 
1-, 2-, and 5-year OS rates were 66.9%, 42.9%, and 25.6%, 
respectively. Heart, lung, and oesophageal DVH variables 
were predictors of OS on univariable analysis. However, 
multivariable analysis only identified oesophageal D50 to be 
associated with OS. No whole-heart or lung DVH variable was 
observed to be predictive of OS on multivariable analysis. 

Based on these results, Dr Tahir advised to not only minimise 
incidental dose to the heart and lungs of SCLC patients 
undergoing radical CRT, but also be cautious to minimise 
dose to the oesophagus.

1. Bradley JD, et al. Lancet Oncol. 2015;16:187–199.
2. Ni L, et al. J Thorac Dis. 2019;11:2229–2239.
3. Tahir BA, et al. Impact of heart, lung and oesophageal doses on overall survival (OS) 

of small cell lung cancer (SCLC) patients following radical chemo-radiotherapy 
(RT). Abstract 146P. ELCC 2022 Virtual Meeting, 30 March–02 April.

Characteristics of long-term survivors in the 
CASPIAN trial
Long-term survivors in the CASPIAN trial share common 
favourable – and potentially predictive – clinical and 
molecular characteristics. This was demonstrated in a 
subanalysis of the phase 3 trial investigating durvalumab 
in extensive-stage small cell lung cancer (ES-SCLC). 

Recently, the phase 3 CASPIAN trial (NCT03043872) demon-
strated improved overall survival (OS) with durvalumab 
plus platinum-etoposide (EP) versus EP alone as first-line 
treatment of ES-SCLC [1,2]. A numerical improvement in OS 
was observed with durvalumab plus tremelimumab plus EP 
versus EP alone. This benefit was sustained with more than 3 
years follow-up [3]. As biomarkers that predict the efficacy of 
immune checkpoint blockade have not been well characterised 
in SCLC, clinical and molecular characteristics of patients who 

experienced long-term survival in CASPIAN were assessed. Dr 
Niels Reinmuth (Asklepios Lung Clinic, Germany) presented 
the results [4].

In CASPIAN, 805 patients with treatment-naïve ES-SCLC 
were randomised 1:1:1 to durvalumab/EP (every 3 weeks), 
durvalumab/tremelimumab/EP (every 3 weeks), or EP alone 
(every 3 weeks, 6 cycles). Participants in the immunotherapy 
arms received 4 cycles of durvalumab/EP or durvalumab/
tremelimumab/EP, followed by maintenance durvalumab. 
The primary endpoints were OS for durvalumab/EP versus 
EP and for durvalumab/tremelimumab/EP versus EP. In 
post-hoc analyses, clinical characteristics were assessed 
in long-term survivors, defined as participants still alive at 
the data cut-off (median follow-up of 39.4 months). There 
were 44 (16%), 37 (14%), and 13 (5%) long-term survivors 
in the durvalumab/EP, durvalumab/tremelimumab/EP, and 
EP arms, respectively. PD-L1 expression and tissue tumour 
mutational burden (tTMB) were assessed in the biomarker-
evaluable population at 18 and 36 months.

Objective response rate (ORR) and 24-month progression-
free survival (PFS) rate was higher for long-term survivors 
com pared with the intention-to-treat population in both the 
durvalumab/EP and durvalumab/tremelimumab/EP arms 
(ORR: 89% vs 79% and 92% vs 74%, respectively; PFS rate: 
65% vs 11% and 67% vs 12%, respectively). Long-term 
survivors had a slightly higher incidence of favourable 
prognostic factors at baseline: incidence of brain/liver 
metastases was lower among long-term survivors versus 
the intention-to-treat population, although they still occurred 
in some long-term survivors (n=7 in durvalumab/EP, n=8 in 
durvalumab/tremelimumab/EP). More long-term survivors 
received 4 cycles of EP than the intention-to-treat population, 
with a higher median overall treatment exposure in the 
immunotherapy arms. In the durvalumab/tremelimumab/EP 
arm only, incidence of PD-L1 TC ≥1% (but not tTMB >10 mut/
Mb) was higher in patients with OS ≥36 months versus OS 
<36 months (57% vs 31%). In addition, in the durvalumab/
tremelimumab/EP arm, presence of HLA-DQB1*03:01 was 
higher in patients with OS ≥36 months versus <36 months 
(68% vs 36%).

Despite longer exposure, long-term survivors did not 
experience an increase in serious adverse events versus the 
intention-to-treat population. In addition, the distribution of 
serious adverse events across organ systems was similar in 
long-term survivors and the intention-to-treat population.

https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(14)71207-0/fulltext
https://jtd.amegroups.com/article/view/29521/21450
https://clinicaltrials.gov/ct2/show/NCT03043872
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In summary, long-term survivors were more likely to have 
favourable prognostic characteristics than the intention-to-
treat population. Most long-term survivors completed EP 
induction, had substantially greater overall treatment exposure, 
and achieved higher ORR and longer PFS versus the intention-
to-treat population. Further investigation is warranted to 
understand the potential predictive role of biomarkers.

1. Paz-Ares L, et al. Lancet. 2019;394:1929–1939.
2. Goldman JW, et al. Lancet Oncol. 2021;22:51–65.
3. Paz-Ares L, et al. Abstract LBA61. ESMO Congress 2021, 16–21 September.
4. Reinmuth N, et al. Durvalumab (D) ± tremelimumab (T) + platinum-etoposide (EP) 

in 1L extensive-stage (ES) SCLC: Characteristics of long-term survivors in the 
CASPIAN study. Abstract 141O. ELCC 2022 Virtual Meeting, 30 March–02 April.

Outcomes of real-world CANTABRICO trial 
match results from CASPIAN
Reflecting a broader patient population and treatment 
practices in Spain, the real-world CANTABRICO trial 
demonstrated a similar safety profile and clinical benefit 
of durvalumab/EP as those from the phase 3, randomised 
CASPIAN trial. 

Small cell lung cancer (SCLC) represents approximately 13% 
of all newly diagnosed lung cancers. Most patients with SCLC 
have extensive-stage disease (ES-SCLC) at presentation, and 
prognosis remains poor [1]. Recently, the phase 3 CASPIAN 
trial (NCT03043872) demonstrated an improved overall 
survival (OS) with durvalumab plus platinum-etoposide (EP) 
versus EP alone in treatment-naïve patients with ES-SCLC 
[2,3]. However, there is limited information on the efficacy 
and safety of this regime in, for example, patients with ECOG 
performance status 2, specific comorbidities, controlled 
autoimmune diseases, or patients where the physician can 
expect a benefit from prophylactic cranial irradiation. The real-
world CANTABRICO trial (NCT04712903) aims to address 
these questions. Dr Dolores Isla (Hospital Clinico Universitario 
Lozano Blesa, Spain) presented the first results [4].

A total of 101 patients with treatment-naïve ES-SCLC, 
including progressive disease after at least 6 months 
without treatment for LS-SCLC, were enrolled and treated 
similarly as in CASPIAN (4-6 cycles durvalumab/EP followed 
by durvalumab maintenance). Baseline demographic 

characte ristics of the CANTABRICO population (n=101) were 
comparable with the CASPIAN population (n=265). 

Overall, the efficacy of durvalumab in CANTABRICO was 
consistent with that observed in CASPIAN. While there were 
less partial responses in CANTABRICO than in CASPIAN, 
disease control rate (CR+PR+SD) was similar in both cohorts 
(85% vs 75%; see Table).

Table: Response rates in CANTABRICO and CASPIAN [4]

Best response CANTABRICO, n (%) CASPIAN, n (%)

Complete response 4 (4) 6 (2)

Partial response 48 (48) 176 (66)

Stable disease 33 (33) 20 (7)

Progressive disease 8 (8) 32 (12)

Not evaluable 8 (8) 3 (1)

Objective response 52 (52) 182 (68)

Unconfirmed objective 
response 72 (71) 213 (79)

Clinical benefit rate 85 (42) 196 (83)

In CANTABRICO, 40% of patients received ≥5 cycles EP 
(limited to 4 cycles in CASPIAN). The increased number of 
cycles did not have a detrimental effect on safety. The most 
common adverse event leading to treatment modification 
was haematological toxicity, due to EP. Durvalumab was 
discontinued by 5 patients due to nephritis, liver toxicity, rash, 
or skin reaction. 

Dr Isla concluded that in this broader patient population at 
treatment practices in Spain, the safety profile and clinical 
benefit of durvalumab were consistent with results from 
CASPIAN.

1. Wang S, et al. Sci Rep 2017;7:1339.
2. Paz-Ares L, et al. Lancet. 2019;394:1929–1939.
3. Goldman JW, et al. Lancet Oncol. 2021;22:51–65.
4. Isla D, et al. Phase IIIb study of durvalumab plus platinum-etoposide in first-line 

treatment of extensive-stage small-cell lung cancer (CANTABRICO): Treatment 
patterns of chemotherapy combination phase with durvalumab. Abstract 142P. 
ELCC 2022 Virtual Meeting, 30 March–02 April.

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32222-6/fulltext
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(20)30539-8/fulltext
https://www.sciencedirect.com/science/article/pii/S092375342104446X
https://clinicaltrials.gov/ct2/show/NCT03043872
https://clinicaltrials.gov/ct2/show/NCT04712903
https://www.nature.com/articles/s41598-017-01571-0
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32222-6/fulltext
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(20)30539-8/fulltext
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Lung cancer diagnosis with liquid biopsy of 
peripheral blood cells
A change in DNA damage sensitivity is a common 
feature amongst cancer patients. Liquid biopsy of blood 
samples can be used to distinguish early- and advanced-
stage lung cancer patients from healthy donors. 

Liquid biopsy using peripheral blood sampling is a minimally 
invasive approach that permits investigating cancers in a cost-
effective and patient-friendly manner. Several liquid biopsy 
assays, mostly targeting circulating tumour cells or ctDNA, 
have been introduced into clinical practice but their applicability 
for early-stage disease is limited due to low levels of circulating 
markers in the blood. On the other hand, peripheral blood 
mononuclear cells (PBMCs) are present in large quantities in the 
blood and have been extensively used in biomonitoring studies. 
German and Swiss researchers evaluated the sensitivity of DNA 
damage sensitivity in PBMCs to detect early-stage lung cancer 
in a cost-effective and patient-friendly manner.

Participants presenting with either a diagnosis of lung 
cancer (n=26) or healthy donors (n=31) were enrolled in this 
observational study. All lung cancer subtypes and clinical 
stages were included (50% adenocarcinoma, 23% squamous, 
15% small cell lung cancer, 4% non-small cell lung cancer, 8% 
neuroendocrine tumours; 12% stage I, 19% stage II, 34% stage 
III, 35% stage IV). Blood samples were collected before any 
kind of treatment through venepuncture. Extracted PBMCs 
were tested using the 4D Lifetest™ assay, an algorithm-based, 
high-performance electrophoresis approach, which measures 
the level of DNA damage at the single-cell level. The level of 
DNA damage was assessed both at the baseline level and after 
minimal induction of DNA damage by UV, and DNA damage 
sensitivity was calculated. Dr Andreas Thomsen (University of 
Freiburg, Germany) presented the results [1].

Evaluation of DNA damage sensitivity comparing non-cancer 
with early-stage lung cancer (stage I–II) samples resulted in 
>95% sensitivity and 97% specificity. For advanced disease 
(stage III–IV), a sensitivity of 94% was observed. Across 
all stages, the sensitivity reached >95%. The assay did not 
significantly discriminate between lung cancer subtypes, 
thus serving as a broad test for lung cancer diagnosis.

Based on these results, Dr Thomson concluded that a change 
in DNA damage sensitivity in PBMCs is a common feature 
amongst lung cancer patients and can be used to distinguish 
early- and advanced-stage lung cancer from healthy donor 
samples. Therefore, this assay has the potential to overcome 
the limitations of conventional liquid biopsy approaches for 
early-stage cancer detection.

1. Thomsen AR, et al. Early-stage diagnosis of lung cancer with liquid biopsy test 
based on peripheral blood cells. Abstract 184P. ELCC 2022 Virtual Meeting, 30 
March–02 April. 

Decline in lung cancer mortality is almost 
exclusive to men
Age-standardised lung cancer mortality rate decreased 
constantly from 2000 to 2017. Whilst mortality in men 
dropped annually by an average of -2.3%, mortality in 
women only decreased by an average of -0.3%, and this 
slight decline was driven exclusively by the United States.

Treatment options for patients with lung cancer have increased 
tremendously in the last decades and the efficacy of existing 
treatment options has improved. To see what consequences 
this has for lung cancer mortality in the real world, German 
investigators explored the changes in lung cancer mortality in 
Northern America and Europe between 2000 and 2017. They 
analysed data from the WHO Mortality Database covering 
Northern America and Eastern/Northern/Southern/Western 
Europe and calculated the average annual percentage change 
(AAPC) as a summary measure of overall and country-specific 
trends in lung cancer mortality. Dr Philip Baum (Thoraxklinik 
Heidelberg, Germany) presented the results [1].

In the total investigated population of 872.5 million people, 
the average annual, age-standardised mortality between 
2015 and 2017 was 54.6 deaths per 100,000 with a strong 
inter-country variability both for men and women (see Figure 
on the next page). Age-standardised lung cancer mortality 
rate decreased constantly (AAPC -1.5%) from 2000 to 2017. 
However, whereas mortality in men dropped annually by an 
average of -2.3%, mortality in women only decreased by an 
average of -0.3%. Moreover, this slight decline was driven 
exclusively by a mortality drop in the United States, as 21 
out of 31 countries in the database registered a significant 
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increase in lung cancer mortality in women between 2000 
and 2017, with Spain (AAPC +4.1%) and France (AAPC +3.6%) 
leading the list.

Figure: Average annual, age-standardised lung cancer mortality in 
Northern America and Europe between 2015 and 2017 [1]
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The sex difference in the decrease in lung cancer mortality 
between 2000 and 2017 may be (partially) explained by 
2 observations, said Dr Baum. First, the peak in smoking 
incidence in men is about 2 decades ahead of the peak in 
smoking incidence in women [2]. In addition, young women 
appear to have a higher lung cancer incidence not attributable 
to smoking compared with young men [3].

In conclusion, despite the overall decreasing lung cancer 
mortality trends in Europe and Northern America, in all 
countries except the USA, mortality in women remained either 
unchanged or even increased. National mortality outcomes 
are very heterogeneous and influenced by variabilities in 
tobacco control, screening, and access to effective treatment.

1. Baum P, et al. Trends in age and sex specific lung cancer mortality in Europe and 
Northern America: Analysis of vital registration data from the WHO mortality 
database between 2000 and2017. Abstract 131MO. ELCC 2022 Virtual Meeting, 30 
March–02 April.

2. Wensink M, et al. BMC Public Health. 2020;20:39.
3. Jemal A, et al. N Engl J Med 2018;378:1999–2009.

Rare EGFR mutations as oncogenic drivers
In an educational session, Dr Alfredo Addeo (University 
Hospital of Geneva, Switzerland) and Dr Giulia Pasello 
(Veneto Institute of Oncology, Italy) overviewed rare 
EGFR mutations as oncogenic drivers of lung cancer and 
(emerging) strategies to target these mutations. 

Dr Addeo focused on EGFR exon 20 insertions, a hetero-
geneous group of mutations predominantly found between 
amino acids 766 and 775 of exon 20. The prevalence of EGFR 
exon 20 insertions in non-small cell lung cancer (NSCLC) is 
about 1.5% (4–10% of all EGFR mutations in lung cancer) and 
treatment outcomes for patients with EGFR exon 20 insertions 
are less favourable than those of patients with other EGFR 
mutations [1,2]. This is because the EGFR exon 20 insertions 
induce clinical resistance for the majority of standard 
tyrosine kinase inhibitor treatment options like erlotinib or 
gefitinib. This resistance is due to a conformational change 
in the alphaC-helix of the EGFR molecule caused by the exon 
20 insertion, promoting the activation of the receptor. 

Several drugs are developed that specifically target tumours 
with EGFR exon 20 insertions. Two of them, amivantamab 
and mobocertinib, respectively, are already FDA-approved 
for second-line treatment based on results from phase 
1/2 trials [3,4]. Both amivantamab and mobocertinib are 
being evaluated as first-line treatment in two phase 3 trials 
(NCT04538664 and NCT04129502, respectively). In addition, 
other drugs are currently evaluated for their efficacy as second-
line treatment in EGFR exon 20 insertion NSCLC in phase 1 
or phase 1/2 trials, like osimertinib, poziotinib, tarloxotinib, 
CLN-081, and DZD9008. Objective response rates observed in 
these trials range from 15% to 40%. 

However, there are still a lot of open questions, Dr Addeo 
said. “There is currently no data about intracranial efficacy 
of these drugs, about potential combinations of drugs, etc. 
Also, different EGFR exon 20 insertions might have different 
prognostic and/or predictive value.”

Next, Dr Pasello focussed on additional atypical or uncom-
mon EGFR mutations, like G719X, S768I, and L861Q, with 
prevalences that are even lower than that of EGFR exon 20 
insertions [5]. These mutations also render lung cancer cells 
less sensitive to current EGFR tyrosine kinase inhibitors, 
resulting in a shorter time to treatment failure, and shorter 
overall survival [6]. However, most data on tyrosine kinase 
inhibitor sensitivity of uncommon EGFR mutations are retro-

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-8148-4
https://www.nejm.org/doi/10.1056/NEJMoa1715907?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0www.ncbi.nlm.nih.gov
https://clinicaltrials.gov/ct2/show/NCT04538664
https://clinicaltrials.gov/ct2/show/NCT04129502
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spective and based on low numbers of patients, Dr Pasello 
said. For example, a post-hoc analysis of 3 clinical trials 
(NCT00525148, NCT00949650, and NCT01121393) showed 
that afatinib was active in NSCLC patients that harboured 
G719X, L861Q, or S768I mutations, but was less active in 
other mutations types, like exon 20 insertion mutations [7]. 
In addition, differences are observed between uncommon 
mutations in study outcomes. For example, response rate to 
osimertinib was higher for patients with an L861Q mutation 
compared with S768I mutation carriers, but response rate to 
afatinib showed the opposite relation [8].

Like in tumours with EGFR exon 20 insertions, also in tumours 
with other uncommon EGFR mutations the optimal sequence 
of treatment options is not yet known. When defining an 
optimal sequence, the presence of other mutations, safety 
profiles, and intracranial activity should be taken into conside-

ration. Few data is available on the efficacy of (second-line) 
immune checkpoint inhibition in patients with uncommon 
EGFR mutations [9].

“Currently, data is lacking on other uncommon EGFR 
mutations, on the efficacy of EGFR tyrosine kinase inhibitors 
as adjuvant treatment in NSCLC with uncommon EGFR 
mutations, and on the efficacy of combination treatments 
with antiangiogenics and/or chemotherapy in NSCLC with 
uncommon EGFR mutations,” concluded Dr Pasello. 

1. Friedlaender A, et al. Nat Rev Clin Oncol 2022;19:51–69.
2. John T, et al. Cancer Epidemiology 2022;76:102080.
3. Park K, et al. J Clin Oncol 2021;39:3391–3402.
4. Zhou C, et al. JAMA Oncol. 2021;7(12):e214761.
5. Janning M, et al. Ann Oncol 2022;S0923-7534(22)00361–1.
6. Robichaux JP, et al. Nature 2021;597:732–737.
7. Yang J C-H, et al. Lancet Oncol. 2015;16: 830–838.
8. Cho JH, et al. J Clin Oncol. 2020;38: 488–495.
9. Yamada T, et al. Cancer Med. 2019;8:1521–1529.
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