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ARTICLE INFO ABSTRACT

Keywords: Introduction: The safety and efficacy of first-line durvalumab in PS2 patients with advanced NSCLC is unknown.
hf‘mufmtherapy Here, we present the primary analysis of first-line durvalumab in PS2 patients, unsuitable for combination
First-line chemotherapy.

Metastatic non-small cell lung cancer

Methods: In this single-arm, multicenter, phase II trial patients with PD-L1 positive (tumor proportional score
Performance status 2

>25%), advanced NSCLC with PS2, received four-weekly durvalumab 1500 mg. The primary endpoint was
overall survival (OS) at 6 months.

Results: Forty-eight patients were included. Median follow-up was 23.3 months (95% CI: 14.3-28.6). OS at 6
months was 60% (95% CI: 45-74%). Median OS was 8.5 months (95%CI: 4.4-16.7). Objective response rate and
median progression free survival were 17% (95% CI: 8-30%) and 2.5 months (95% CI: 1.8-7.1), respectively.
Thirty-three deaths were observed at the time point of the analysis. Seven early fatal events considered not
treatment-related occurred during the first 5 weeks of treatment. Four out of the first 7 early fatal events (4/7;
57%) were respiratory failure in patients with advanced symptomatic primary lung tumors. Three more early
fatal events occurred after exclusion of patients with grade > 3 dyspnea. Treatment-related AEs >G3 were re-
ported in 9 patients (19%) and included colonic perforation in one patient (grade 5), colitis in 4 patients (8%),
increased lipase in 3 patients (6%), and hepatitis in 2 patients (4%).

Conclusions: First-line durvalumab in PS2 patients with advanced PD-L1 positive NSCLC results in a high number
of early fatal events. When patients with grade > 3 dyspnea are excluded a promising 6-month OS with an
acceptable toxicity profile can be observed. Durvalumab could be an option instead of single agent chemotherapy
for PS2 patients who are not candidates for platinum doublet chemotherapy provided they are well selected.
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Introduction

Based on the proven superiority of immune checkpoint inhibitors
(ICIs), such as pembrolizumab, atezolizumab, cemiplimab and camre-
lizumab over standard chemotherapy as first-line treatment of patients
(pts) with advanced NSCLC with PD-L1 expression in > 50% tumor cells
and a good performance status (PS) these drugs have been approved and
are now standard of care [1-3].

An estimated 30 to 40% of pts diagnosed with NSCLC have a poor PS
defined as a score of 2 or higher on the Eastern Cooperative Oncology
Group (ECOG) scale [4]. PS is the most powerful independent prognostic
factor in advanced NSCLC and it is a reliable measure of functional in-
dependence, ability to perform daily activities and work, and a strong
predictor of survival and adverse events (AEs) [5]. Therefore, registra-
tion trials have excluded a relevant proportion of NSCLC pts by allowing
PS 0-1 pts only.

Although data have shown improved survival with platinum dou-
blets compared to single agent chemotherapy in PS 2 NSCLC pts and are
preferred in the first-line setting according to international guidelines
[3], toxicity remains a concern [6-8]. Single-agent chemotherapy rep-
resents therefore an alternative treatment option for pts with PS 2
deemed unsuitable for platinum-based doublet chemotherapy [3].
However, efficacy of single agent chemotherapy is very limited and the
overall outcome of PS2 pts with advanced NSCLC is poor.

Several phase 2 trials have investigated the effect of immune
checkpoint blockade in pts with advanced NSCLC and PS2 demon-
strating encouraging survival data with a manageable safety profile [9,
10]. Nevertheless, these trials were neither restricted to high PD-L1
expression nor specifically designed for pts in the first-line setting. The
CheckMate 817 trial enrolled treatment-naive pts with advanced NSCLC
in different cohorts also including PS2 pts independent of PD-L1
expression to evaluate the efficacy and safety of the combination of
ipilimumab and nivolumab [11]. The recent IPSOS trial was the first
randomized phase 3 trial showing improved overall survival (OS) with
frontline atezolizumab compared to single-agent chemotherapy in pts
independent of PD-L1 expression with stage IIIB/IV NSCLC who were
ineligible for platinum-based therapies [12].

Durvalumab is a selective human IgGl monoclonal antibody that
blocks PD-L1 binding to PD-1 [13,14] and is an integral part of standard
of care in the first -line treatment in extensive stage small-cell lung
cancer and as a maintenance regimen in irresectable stage III NSCLC
after definitive radiochemotherapy [15,16]. Objective response rates
(ORRs) with durvalumab were higher in pts with PD-L1-positive tumors
(>25% tumor cells stained) [13]. Important safety data leading to
exclusion of pts with relevant respiratory symptoms have been pub-
lished as an interim report of this trial [17]. Here we present the primary
analysis of first-line durvalumab in PS2 pts, unsuitable for combination
chemotherapy and PD-L1 expression in > 25% of tumor cells.

Materials and methods
Study design and study population

Eligibility criteria for SAKK 19/17 have been described previously
[17]. After an unexpectedly high early number of fatal events due to
tumor progression among the first 21 pts we have implemented a pro-
tocol amendment designed to exclude pts with grade > 3 dyspnea ac-
cording to the modified Medical Research Council (mMRC) dyspnea
scale [18]. In addition, confirmation of PS2 independently by a second
physician, taking into account the interobserver variability of ECOG PS
assessment, was newly required. Only if the second physician also
classified the respective patient as PS2, could the patient be included in
the study. All patients provided written informed consent prior to
enrollment. The trial was approved by the institutional ethical com-
mittees of the respective centers.
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Endpoints and assessments

The primary endpoint was OS at 6 months. Secondary endpoints
were ORR, duration of response, progression free survival (PFS) ac-
cording to RECIST 1.1 and iRECIST, OS, safety and quality of life (QoL)
including a geriatric assessment (GA). All adverse events (AEs) and se-
vere AEs (SAEs) including AEs/SAEs for dyspnea were classified and
graded according to the National Cancer Institute Common Terminology
Criteria for AEs (NCI CTCAE), Version 5.0, and monitored from the start
of the study, with their relation to study treatment assessed by the in-
vestigators. QoL was measured by the European Organisation for
Research and Treatment of Cancer (EORTC) Quality-of-life Core Ques-
tionnaire (QLQ-C30) and the Lung Cancer Module (QLQ-LC13) [19,20]
at baseline, at day 1 of every cycle and at the end of treatment visit, up to
1 year maximum after treatment start. GA at baseline included a
screening instrument (G8) to identify frail pts (score of < 14; range
0-17) [21]. It was complemented by a measure used in geriatrics to
assess functional status, i.e. a patient’s ability to perform instrumental
activities of daily life (IADL), and comorbidities measured by the
Charlson Comorbidity Index (CCI) [22,23].

Statistical analysis

A single stage design based on the binomial distribution was chosen
using the software package PASS 11.0, NCSS, Kaysville. The null hy-
pothesis was OS at 6 months < 35% (median OS: 4 months) according to
the results by Lilenbaum et al [8], comparing single-agent versus com-
bination chemotherapy in advanced NSCLC, the alternative hypothesis
was OS at 6 months > 53% (median OS: 6.5 months), one-sided type I
error 0.05, power 0.8. This leads to a required sample size of 46 pts
evaluable for the primary endpoint. To account for ineligible pts, the
sample size was increased by 5% to 48 pts. Time-to-event endpoints
were summarized by the median and corresponding 95% confidence
interval (CI) using the Kaplan-Meier (KM) method. Binary endpoints
were presented by the point estimate along with the two-sided 95% CI
using the Clopper-Pearson method (except the primary endpoint with
90% CI). An explorative subgroup analysis for OS and PFS was per-
formed with the pts included before and after the amendment (addition
of exclusion of pts with initially relevant respiratory symptoms). All
efficacy analyses were based on the full analysis set, including all pts
who received at least one dose of trial treatment, yet excluding those
with major eligibility violations. Tolerability was analyzed based on the
safety population, i.e., all pts having received at least one study drug
dose. All AEs reported until 28 days after the last administration of the
trial treatment were taken into account and summarized by system
organ class. The difference of OS between subgroups was assessed by the
log-rank test. Changes in QoL scores from baseline (minimally important
change > 4 points) were analyzed descriptively [24]. The GA screening
tool G8 scores were compared between pts who met the primary
endpoint and those who did not meet the primary endpoint by calcu-
lating the Wilcoxon rank-sum test. All analyses were performed using
SAS® 9.4 (SAS Institute Inc., Cary, NC) on a Windows platform and R
4.3.0 (The R Foundation) [25].

Results
Patient characteristics

Between 04/12/2018 and 07/04/2022 48 pts from 10 sites in
Switzerland were enrolled into the trial. All 48 pts received at least one
dose of durvalumab. The pts baseline characteristics are summarized in
Table 1. 41 samples (85.4%) were available for confirmatory central PD-
L1 testing proving conformity (PD-L1 > 25%) in 35/41 (85%) of the
cases. The median follow-up time for the full analysis set was 23.3
months (95% CI: 14.3-28.6). Median treatment duration was 2.8
months (95% CI: 0-28.6), and the median number of cycles was 4 (95%
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Table 1
Patient characteristics.

Variable N = 48 (100%)
Age (years), median (range) 76 (37-87)
Sex

Female 19 (40%)

Male 29 (60%)
Smoking status

Smoker 25 (52%)

Former smoker 16 (33%)

Never smoker 1 (2%)

Unknown 6 (13%)
Stage

v 41 (85%)

11T 7 (15%)
PD-L1 > 50% (local testing)

Yes 38 (79%)

No 10 (21%)
NGS perfomred

Yes 28 (58%)

No 20 (42%)
KRAS mutation 5 (10%)
Previous radiotherapy and/or surgery 17 (39%)
Subtype of NSCLC

Adenocarcinoma 28 (59%)

Squamous cell carcinoma 17 (35%)

NSCLC not otherwise specified 3 (6%)
Extent of metastatic disease

Lymph nodes 32 (67%)

Lung 25 (52%)

Bone 11 (23%)

Brain 7 (15%)

Liver 7 (15%)

CI:1-32), respectively. Treatment was permanently discontinued in 41
pts (85%). The most frequent reasons for treatment discontinuation
were death, observed in 16 pts (39%), and disease progression in 12 pts
(29%).

Efficacy assessment

The primary endpoint OS at 6 months was 60% (90% CI: 48-72%).
OS at 6 months after amending the inclusion criteria to exclude pts with
initially relevant respiratory symptoms was 67% (95% CI: 46-84%, n =
27) and 52% (95% CI: 30-74%, n = 21) in the pts who were recruited
before the amendment without this exclusion criterium. Median OS was
8.5 months (95% CIL: 4.4-16.7) (Figure 1A). ORR and median PFS were
17% (95% CI: 8-30%) and 2.5 months (95% CIL: 1.8-7.1) (Figure 2A).
Median duration of response was 22.8 months (95% CI: 3.8-not reached
(NR)). ORR and median duration of response according to iRECIST were
19% (95% CI: 9-33%) and 34.5 months (95% CI: 3.8-NR). Median OS
and median PFS for the subgroup of pts after the protocol amendment
were 16.2 months (95% CI: 4.3-NR) and 5.2 months (95% CI: 1.8-8.6).
Median OS and median PFS for the subgroup of pts before the protocol
amendment were 6.3 months (95% CI: 0.8-9.1) and 1.8 months (95% CI:
0.8-5.5) (Figure 1B and Figure 2B). Due to the limitation of the PD-L1
level set at 25%, which was utilized in previous durvalumab studies,
we have also investigated the effectiveness in the subgroups with PD-L1
levels > 50% and > 90%. No significant difference in OS could be
detected compared to the subgroup of PD-L1 < 50% versus > 50% or <
90% versus > 90%, respectively (median OS for PD-L1 > 50% was 8.8
months (95% CI: 4.3-16.7, n = 38) and 8.4 months (95% CI: 0.8-NR, n =
10, p = 0.548) for PD-L1 < 50%, median OS for PD-L1 > 90% was 11.2
months (95% CI: 2.5-NR, n = 15) and 7.2 months (95% CI: 3.2-16.2,n =
33, p = 0.399) for PD-L1 < 90%).

Safety assessment and toxicities

Thirty-three pts have died at the timepoint of this analysis. One pa-
tient died due to colonic perforation that occurred nine months
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Fig. 1. Kaplan-Meier plot for OS of all population (Figure 1A) and of subgroups
before and after the amendment (Figure 1B).

following treatment initiation and was considered treatment-related (1/
48; 2%). The other deaths were attributed to progressive disease (23/33;
70%), infection (4/33; 12%), heart failure (3/33; 9%), respiratory
insufficiency and stroke (1/33; 3% each). Four out of the first 7 early
fatal events (4/7; 57%) were related to respiratory failure in pts with
initially advanced symptomatic primary lung tumors which has been
already described elsewhere [17]. Three more early fatal events
occurred after the protocol amendment. Thirty-nine pts (81%) had an
AE grade > 3 (G3). The most frequent AEs >G3 were lung infection
(19%), dyspnea (15%), hypertension (10%) and respiratory failure
(10%). Treatment-related AEs >G3 were reported in 9 pts (19%) and
included colonic perforation in one patient (grade 5), colitis in 4 pts
(8%), increased lipase in 3 pts (6%), and hepatitis in 2 pts (4%)
(Table 2). Treatment-related AEs of any grade at least possibly related to
durvalumab can be found in the supplementary material (Table 1 suppl).

Quality of life and geriatric assessment

Ten out of 40 pts (25.0%) had improvement of their PS from 2 to 0-1
at 3 months, whereas 17 (43%) had PS stabilization (Table 3). QoL
submission rate was high in pts who remained on treatment (>89% up to
cycle 13). Median scores for global health status/ QoL (Figure 3),
physical, role and emotional functioning remained stable or even
improved for pts who remained on treatment, while social and cognitive
functioning tended to worsen. Scores for symptom scales including fa-
tigue, nausea/vomiting, general pain, insomnia, appetite loss, con-
stipation, diarrhea, dyspnea, pain in chest, coughing, sore mouth,
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Fig. 2. Kaplan-Meier plot for PFS of all population (Figure 2A) and of sub-
groups before and after the amendment (Figure 2B).

Table 2
Adverse events (AEs) >G3.

N = 48 (100%)

Patients with AE >G3 39 (81%)
Most frequent AEs >G3
Lung infection 9 (19%)
Dyspnea 7 (15%)
Hypertension 5 (10%)
Respiratory failure 5 (10%)
Treatment-related AEs >G3 included
Colonic perforation 1 (2%)
Colitis 4 (8%)
Hepatitis 2 (6%)
Increased lipase 3 (4%)

Table 3
ECOG/WHO Performance Status.

N = 48 (100%)

Performance status at 3 months

0 2 (4%)

1 8 (17%)
2 17 (35%)
Missing 8 (17%)

Patients who died within 3 months 13 (27%)
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dysphagia, peripheral neuropathy, alopecia, and hemoptysis also
remained stable or improved except for pain (supplementary material,
Figure 1 suppl). The GA screening using the G8 cutoff score identified 45
of 48 pts (94%) as frail. Higher G8 median scores (better condition) were
significantly (p-value 0.028) associated with being alive at 6 months
after treatment initiation. IADL and CCI scores were not significantly
associated with OS.

Discussion

Monotherapy with an ICI has now become the standard of care in pts
with metastatic NSCLC with PD-L1 expression in > 50% of tumor cells
and with an ECOG PS of 0-1. An essential question in everyday clinical
practice is whether these data can be extrapolated to pts with PS2. PS
assessment by ECOG is a rather raw tool, which does not take into ac-
count the reasons for impaired function, such as age, tumor burden,
comorbidities, or polypharmacy. Moreover, PS relevantly differs among
assessing physicians, and between physicians and pts [26,27]. Among
the published trials evaluating ICIs in the NSCLC setting and involving
PS2 pts, the safety profile for PS2 pts did generally not differ from that of
the overall study population, although survival tended to be worse [5,9,
10,28-31]. Only one of these studies [10] specifically addressed the
activity of ICI monotherapy with pembrolizumab in a PS2 population,
including both, treatment-naive and pre-treated pts. Overall, of the 60
pts enrolled, nine were treatment-naive and 15 had a high PD-L1
expression (>50%). Grade 3-4 toxicity occurred in 12% of pts. Pts
with high PD-L1 expression were benefitting the most (median OS of
14.6 months in the PD-L1 >50% group versus 9.8 months overall).

To the best of our knowledge, our efficacy and safety analysis is the
first investigating durvalumab in PS2 pts with untreated advanced
NSCLC and high PD-L1 expression (>25%). We could demonstrate a
promising OS rate at 6 months of 60%. Furthermore, of the 48 pts
included, there was only one fatal treatment-related event. All other
treatment-related AEs were consistent with data reported in previous
trials. Moreover, patient-reported outcomes demonstrated that func-
tional and symptom-specific QoL remained stable or even improved for
patients remaining on treatment. Furthermore, a substantial proportion
of pts had improvement or at least stabilization of their PS during
treatment. Frailty at baseline based on the G8 was significantly associ-
ated with OS, while performing daily activities, and comorbidities were
not. An explanation may be that the G8, although only a screening tool,
covers different GA domains, while the CCI and IADL focus each on a
single domain. However, the evidence on the association between GA
domains on OS is ambigious. Decoster et al found no association with
any GA domain in older pts with lung cancer and explained it with
limited impact of GA variables in cancers with low survival rate [32].
Other studies found that G8, IADL and CCI were associated with OS
[33-36]. The small sample size and the fact that almost all pts were
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considered as frail at baseline limits the interpretation of our results.

Importantly however, we observed a high number of early fatal
events with seven deaths in the first 21 pts (33%) occurring after only
one dose of durvalumab within the first five weeks. With respect to these
early death cases, it is noteworthy that four (57%) of them were related
to respiratory failure in symptomatic pts with advanced primary lung
tumors. Consequently, a better pre-selection of pts for treatment with
durvalumab or other ICIs, apart from PD-L1 expression > 25% in the
heterogenous population of PS2 pts, seemed warranted. According to
our observation, it appears reasonable to exclude pts with symptomatic
large lung tumors or severe dyspnea. After this adjustment we were able
to show promising survival data (median OS of 16.2 months compared
to 5.2 months after the amendment). In the aforementioned trials [9,10,
28-31] no restrictions with respect to disease-related symptoms caused
by the primary lung tumor were noted in the eligibility criteria for PS2
pts. Considering our results, additional selection criteria for PS2 pts
could help to better define a subpopulation who draws benefit from
front-line ICIs and in whom effects may be detrimental.

While the study excluded patients with EGFR, ALK, and ROS1 mu-
tations, the pool of actionable mutations has expanded since the
commencement of the study. Consequently, some patients may now
qualify for targeted therapies through extended testing. However, in
58.3% of the included patients, an NGS analysis was conducted,
revealing no activating mutation for a first-line treatment. It is possible
that among the remaining 20 patients (41.7%) without NGS analysis, a
targetable mutation may have been present, which could have poten-
tially influenced the study resultsMore recent studies investigated the
role of ICIs in pts with PS2. One of these was a retrospective, single-
center analysis involving 237 pts with advanced NSCLC in whom ICI
treatment was initiated [37]. Cox regression analysis was applied to
compare the OS of NSCLC pts with PS> 2 at ICI initiation with PS0O-1 pts.
Data analysis revealed that median OS was significantly shorter in PS> 2
vs. PS0-1 (4.5 months vs. 14.3 months, P = 0.002). Moreover, among
the pts who died, 28.8% of those with PS> 2 had received ICI in their
last 30 days of life compared to 10.8% of those with PS< 2 (odds ratio,
0.29; P = 0.008). In their conclusion, the authors underscored the need
for high-quality communication about potential tradeoffs of ICI,
particularly in the second-line or later setting. Energy-GFPC 06-2015 is
comparing nivolumab in combination with ipilimumab versus first-line
carboplatin-based chemotherapy in elderly or PS2 pts [38]. A pre-
planned interim analysis showed a risk of futility especially for PS2 pts
leading to a halt in randomization. Another single-arm study involving
durvalumab in PD-L1 unselected pts with treatment-naive NSCLC
(NCT02879617) is presently recruiting pts. Lee et al presented for the
first time a small OS benefit for first-line atezolizumab over single agent
chemotherapy in frail pts with NSCLC deemed ineligible to receive
platinum-doublet chemotherapy [12]. In our opinion, our study com-
plements the efficacy and QoL results of this phase 3 trial as most of the
pts also had a PS of 2. As the overall outcome of this population is still
poor, a more specific patient selection could have potentially further
improved the outcome of a subgroup of PS2 pts treated with ICI.

With respect to future perspective, NSCLC treatment has obviously
moved in the direction of combining immunotherapy with chemo-
therapy regimens. PS2 pts are often unable to tolerate standard thera-
pies, particularly combination chemotherapy regimens, and given that
there is a lack of prospective trial data, it is unclear whether treating PS2
pts with combination chemoimmunotherapy is appropriate. In a retro-
spective single-center analysis it was shown that pts with PS2 treated
with combined chemo-immunotherapy had significantly shorter PFS
and OS compared to pts with PS 0-1 [39]. In another retrospective
analysis, the addition of chemotherapy to ICI did not improve survival
compared to ICI alone but increased the incidence of higher-grade
pneumonitis in elderly pts [40]. The fact that most of the pts were
PS0-1 in this real-world study should cautious us to treat PS2 pts with
such combination treatment. While awaiting more data from these trials
with respect to ICIs’ safety and efficacy in managing advanced NSCLC, a
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more accurate selection of PS2 pts appears warranted. We would pro-
pose to exclude pts with grade > 3 dyspnea according to the mMRC
dyspnea scale. In addition, we now recommend that PS2 be confirmed
by a second physician, to account for the high interpersonal variance.

Funding

The trial was financially supported by AstraZeneca and research
agreements with the State Secretary for Education, Research and Inno-
vation (SERI), the Swiss Cancer Research Foundation (SCS), and the
Swiss Cancer League (SCL). This study was sponsored by the Schwei-
zerische Arbeitsgemeinschaft fiir Klinische Krebsforschung (SAKK).

Declaration of Competing Interest

Michael Mark: consulting fees: Amgen, Astra Zeneca, BMS, MSD,
Pfizer, Takeda, Roche, Travel support: Astra Zeneca, Roche, Takeda.

Patrizia Froesch: consulting fees: Janssen, Sanofi, Takeda, Roche,
Travel support: Merck.

Katrin Gysel: no conflict of interest.

Sacha I. Rothschild: consulting fees: Astra Zeneca, BMS, MSD, Pfizer,
Boringer Ingelheim, Eisei, Eli Lilly, Honoraria: Roche, Astra Zeneca.

Alfredo Addeo: consulting fees: Amgen, Astra Zeneca, Astellas, BMS,
MSD, Pfizer, Novartis, Takeda, Roche, Honoraria: Amgen, Novartis.

Christoph J. Ackermann:: no conflict of interest.

Sabrina Chiquet: no conflict of interest.

Martina Schneider: no conflict of interest.

Karin Ribi: no conflict of interest.

Angela Fischer Maranta: consulting fees: Merck, Travel support:
Amgen, Janssen.

Sara Bastian: consulting fees: Astra Zeneca, BMS MSD, Travel sup-
port: Servier, Astra Zeneca, Roche.

Roger von Moos: consulting fees: Amgen, Roche, Gilead, Pierre Fabre
Pharma Mar, Sanofi, MSD, Eli Lilly, Merck, Vifor, GSK, Travel support:
Pierre Fabre, Takeda, research grants: Bayer.

Markus Joerger: consulting fees: Astra Zeneca, Novartis, BMS, MSD,
Sanofi, Merck, Roche, Basilea Pharmaceutical, Innomedica, research
grants: Astra Zeneca, Roche, Takeda, Daiichi Sancho, Basilea Pharma-
ceutical, Pfizer, Pharma Mar, Sanofi, BMS, Jannsen, Innomedica, Merck,
Eli Lilly, Immunophotonics.

Martin Frith: consulting fees: Astra Zeneca, BMS, MSD, Roche,
Bohringer Ingelheim, Pfizer, Takeda, research grants: Astra Zeneca,
MSD.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.ejca.2024.113600.

References

[1] Reck M, Rodriguez-Abreu D, Robinson AG, Hui R, Csoszi T, Fiilop A, et al. Updated
analysis of KEYNOTE-024: pembrolizumab versus platinum based chemotherapy
for advanced non-small-cell lung cancer with PD-L1 tumor proportion score of 50%
or greater. J Clin Oncol 2019;37:537-46. https://doi.org/10.1200/jc0.18.00149.

[2] Spigel D, De Marinis F, Giaccone G, Reinmuth N, Vergnenegre A, Barrios CH, et al.
IMpower110: Interim overall survival (OS) analysis of a phase III study of
atezolizumab (atezo) vs platinum-based chemotherapy (chemo) as first-line (1L)
treatment (tx) in PD-L1-selected NSCLC. Ann Oncol 2019;30:v915.

[3] Hendriks L.E. , Kerr K.M. , Menis J. , Mok T.S. , Nestle U. , Passaro A. , et al. . Non-
oncogene-addicted metastatic non-small-cell lung cancer: ESMO Clinical Practice
Guideline for diagnosis, treatment and follow-up. Published: January 17, 2023.
https://doi.org/10.1016/j.annonc.2022.12.013.

[4] Govindan R., Garfield D.H.. Treatment approaches in patients with advanced non-
small cell lung cancer and poor performance status. Semin Oncol 31(Suppl 11):
27-31. https://doi.org/10.1053/j.semin oncol.2004.10.006.

[5] Gebbia V, Galetta D, De Marinis F. Non small cell lung cancer patients with ECOG
PS2: unsolved questions and lessons from clinical trials (https://doi:) Ann Oncol
2005;16:iv123-31. https://doi.org/10.1093/annonc/mdi921.


https://doi.org/10.1016/j.ejca.2024.113600
https://doi.org/10.1200/jco.18.00149
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref2
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref2
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref2
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref2
https://doi.org/10.1016/j.annonc.2022.12.013
https://doi.org/10.1093/annonc/mdi921

M. Mark et al.

(61

7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Quoix E, Zalcman G, Oster JP, Westeel V, Pichon E, Lavolé A, et al. Carboplatin and
weekly paclitaxel doublet chemotherapy compared with monotherapy in elderly
patients with advanced non-small-cell lung cancer: IFCT-0501 randomised, phase 3
trial. Lancet 2011;378(9796):1079-88.

Zukin M, Barrios CH, Pereira JR, De Albuquerque Ribeiro R, Carlos Augusto de
Mendonga CAB, Neron do Nascimento Y, et al. Randomized phase III trial of single-
agent pemetrexed versus carboplatin and pemetrexed in patients with advanced
non-small-cell lung cancer and Eastern Cooperative Oncology Group performance
status of 2. J Clin Oncol 2013;31(23):2849-53. https://doi.org/10.1200/
JCO.2012.48.1911.

Lilenbaum RC, Herndon JE, List MA, Desch C, Watson DM, Miller AA, et al. Single-
agent versus combination chemotherapy in advanced nonsmall-cell lung cancer:
the cancer and leukemia group B (study 9730). J Clin Oncol 2005;23(1):190-6.
https://doi.org/10.1200/JC0.2005.07.172.

Felip E, Ardizzoni A, Ciuleanu T, Cobo M, Laktionov K, Szilasi Maria, et al.
CheckMate 171: A phase 2 trial of nivolumab in patients with previously treated
advanced squamous non-small cell lung cancer, including ECOG PS 2 and elderly
populations. Eur J Cancer 2020;127:160-72. https://doi.org/10.1016/j.
ejca.2019.11.019.

Middleton G, Brock K, Savage J, Mant R, Summers Y, Connibear J, et al.
Pembrolizumab in patients with non-small-cell lung cancer of performance status 2
(PePS2): a single arm, phase 2 trial. Lancet Respir Med 2020;Volume 8(9):
895-904. https://doi.org/10.1016/52213-2600(20)30033-3.

Ready NE, Audigier-Valette C, Goldman JW, Felip Ciuleanu TE, Campelo MRG Jao
K, Barlesi F, et al. First-line nivolumab plus ipilimumab for metastatic non-small
cell lung cancer, including patients with ECOG performance status 2 and other
special populations: CheckMate 817. J Immunother Cancer 2023;11:e006127.
https://doi.org/10.1136/jitc-2022-006127.

Lee S.M. , Schulz C. , Prabhash K. , Kowalski T. , Szczesna A. , Han B., et al. . IPSOS:
Results from a phase III study of first-line (1L) atezolizumab (atezo) vs single-agent
chemotherapy (chemo) in patients (pts) with NSCLC not eligible for a platinum-
containing regimen. Lancet 2023 Jul 6;S0140-6736(23)00774-2. doi:10.1016/501
40-6736(23)00774-2. Online ahead of print.

Rizvi N, Brahmer J, Ou SI, Segal NH, Khleif S, Hwu WJ, et al. Safety and clinical
activity of MEDI4736, an antiprogrammed cell death-ligand 1 (PD-L1) antibody, in
patients with non-small cell lung cancer (NSCLC) (suppl;abstr) J Clin Oncol 2015;
33:8032. https://doi.org/10.1200/jc0.2015.33.15_suppl.8032.

Stewart R, Morrow M, Hammond SA, Mulgrew K, Marcus D, Poon E, et al.
Identification and Characterization of MEDI4736, an Antagonistic Anti-PD-L1
Monoclonal Antibody. Cancer Immunol Res 2015;3(9):1052-62. https://doi.org/
10.1158/2326-6066.CIR-14-0191.

Paz-Ares L, Dvorkin M, Chen Y, Reinmuth N, Hotta K, Trukhin D, et al. Durvalumab
plus platinum-etoposide versus platinum-etoposide in first-line treatment of
extensive-stage small-cell lung cancer (CASPIAN): a randomised, controlled, open-
label, phase 3 trial. Lancet 2019;394:1929-39. https://doi.org/10.1016/50140-
6736(19)32222-6.

Antonia SJ, Villegas A, Daniel D, Vicente D, Murakami S, Hui R, et al. Durvalumab
after chemoradiotherapy in stage III non-small-cell lung cancer. N Engl J Med
2017;377:1919-29. https://doi.org/10.1056/NEJMoal709937.

Mark M, Froesch P, Eboulet EI, Addeo A, Pless M, Rothschild SI, et al. SAKK 19/17:
safety analysis of first-line durvalumab in patients with PD-L1 positive, advanced
nonsmall cell lung cancer and a performance status of 2. Cancer Immunol
Immunother 2021;70(5):1255-62. https://doi.org/10.1007/s00262-020-02757-8.
Mahler DA, Wells CK. Evaluation of clinical methods for rating dyspnea. Chest
1988;93:580-6. https://doi.org/10.1378/chest.93.3.580.

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The
European Organization for Research and Treatment of Cancer QLQ-C30: a quality-
of-life instrument for use in international clinical trials in oncology. J Natl Cancer
Inst 1993;85(5):365-76. https://doi.org/10.1093/jnci/85.5.365.

Bergman B, Aaronson NK, Ahmedzai S, Kaasa S, Sullivan M. The EORTC QLQ-
LC13: a modular supplement to the EORTC Core Quality of Life Questionnaire
(QLQ-C30) for use in lung cancer clinical trials. EORTC Study Group on Quality of
Life. Eur J Cancer 1994;30A(5):635-42. https://doi.org/10.1016/0959-8049(94)
90535-5.

Decoster L, Puyvelde KV, Mohile S, Wedding U, Basso U, Colloca G, et al. Screening
tools for multidimensional health problems warranting a geriatric assessment in
older cancer patients: an update on SIOG recommendationsdagger. Ann Oncol
2014. https://doi.org/10.1093/annonc/mdu210.

Lawton MPS. Scales to measure competence in everyday activities.
Psychopharmacol Bull 1988;24(4):609-14. PMID: 3074322.

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.

J Chronic Dis 1987;40(5):373-83. https://doi.org/10.1016/0021-9681(87)90171-
8.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[371

[38]

[39]

[40]

European Journal of Cancer 200 (2024) 113600

Maringwa JT, Quinten C, King M, Ringash J, Osoba D, Coens C, et al. Minimal
important differences for interpreting health-related quality of life scores from the
EORTC QLQ-C30 in lung cancer patients participating in randomized controlled
trials. Support Care Cancer 2011;19(11):1753-60. https://doi.org/10.1007/
s00520-010-1016-5.

R Core Team. R: A language and environment for statistical computing. Vienna,
Austria: R Foundation for Statistical Computing,; 2022.

Passaro A, Spitaleri G, Gyawali B, de Marinis F. Inmunotherapy in Non-SmallCell
Lung Cancer Patients With Performance Status 2: Clinical Decision Making With
Scant Evidence. J Clin Oncol 2019;37:1863-7. https://doi.org/10.1200/
JCO.18.02118.

Malalasekera A, Tan CSY, Phan V, Yip PY, Vardy J, Clarke S, et al. Eastern
Cooperative Oncology Group score: Agreement between non-small-cell lung cancer
patients and their oncologists and clinical implications. Cancer Treat Commun
2016;5:17-21. https://doi.org/10.1016/j.ctrc.2015.11.009.

Spigel DR, McCleod M, Jotte RM, Einhorn L, Horn L, Waterhouse DM, et al. Safety,
Efficacy, and Patient-Reported Health-Related Quality of Life and Symptom Burden
with Nivolumab in Patients with Advanced Non-Small Cell Lung Cancer, Including
Patients Aged 70 Years or Older or with Poor Performance Status (CheckMate 153).
J Thorac Oncol 2019;14:1628-39. https://doi.org/10.1016/j.jth0.2019.05.010.
Juergens RA, Mariano C, Jolivet J, Finn N, Rothenstein J, Reaume MN, et al. Real-
world benefit of nivolumab in a Canadian non-small-cell lung cancer cohort. Curr
Oncol 2018;25(6):384-92. https://doi.org/10.3747/c0.25.4287.

Fujimoto D, Yoshioka H, Kataoka Y, Morimoto T, Kim YH, Tomii K, et al. Efficacy
and safety of nivolumab in previously treated patients with non-small cell lung
cancer: A multicenter retrospective cohort study. Lung Cancer 2018;119:14-20.
https://doi.org/10.1016/j.lungcan.2018.02.017.

Garassino MC, Gelibter AJ, Grossi F, Chiari R, Parra HS, Cascinu S, et al. Italian
Nivolumab Expanded Access Program in Nonsquamous Non-Small Cell Lung
Cancer Patients: Results in Never-Smokers and EGFR-Mutant Patients. J Thorac
Oncol 2018;13:1146-55. https://doi.org/10.1016/j.jth0.2018.04.025.

Decoster L, Kenis C, Schallier D, Vansteenkiste J, Nackaerts K, Vanacker L, et al.
Geriatric Assessment and Functional Decline in Older Patients with Lung Cancer.
Lung 2017;195(5):619-26. https://doi.org/10.1007/500408-017-0025-2. Epub
2017 Jun 20. PMID: 28634893.

Agemi Y, Shimokawa T, Sasaki J, Miyazaki K, Misumi Y, Sato A, et al. Prospective
evaluation of the G8 screening tool for prognostication of survival in elderly
patients with lung cancer: A single-institution study. PLoS One 2019 17;14(1):
€0210499. https://doi.org/10.1371/journal.pone.0210499. PMID: 30653558;
PMCID: PMC6336333.

Schulkes KJG, Souwer ETD, van Elden LJR, Codrington H, van der Sar-van der
Brugge S, Lammers JJ, et al. Prognostic Value of Geriatric 8 and Identification of
Seniors at Risk for Hospitalized Patients Screening Tools for Patients With Lung
Cancer. 660-666.e1 Clin Lung Cancer 2017;18(6). https://doi.org/10.1016/j.
cllc.2017.02.006. Epub 2017 Mar 2. PMID: 28320638..

Hernandez D, Cheng CY, Hernandez-Villafuerte K, Schlander M. Survival and
comorbidities in lung cancer patients: Evidence from administrative claims data in
Germany. Oncol Res 2023 31;30(4):173-85. https://doi.org/10.32604/
0r.2022.027262. PMID: 37304413; PMCID: PMC10207966.

Gendarme S, Zebachi S, Corre R, Greillier L, Justeau G, Bylicki O, et al. Predictors
of three-month mortality and severe chemotherapy-related adverse events in
patients aged 70 years and older with metastatic non-small-cell lung cancer: A
secondary analysis of ESOGIA-GFPC-GECP 08-02 study. J Geriatr Oncol 2023:
101506. https://doi.org/10.1016/j.jg0.2023.101506. Epub ahead of print. PMID:
37211514.

Petrillo LA, El-Jawahri A, Nipp RD, Lichtenstein MRL, Durbin SM, Reynolds KL,
et al. Performance status and end-of-life care among adults with non-small cell lung
cancer receiving immune checkpoint inhibitors. Cancer 2020;126:2288-95.
https://doi.org/10.1002/cncr.32782.

Lena H, Monnet I, Bylicki O, Audigier-Valette C, Falchero CL, Vergnenegre A, et al.
Randomized phase III study of nivolumab and ipilimumab versus carboplatin-
based doublet in first-line treatment of PS 2 or elderly (> 70 years) patients with
advanced non-small cell lung cancer (Energy-GFPC 06-2015 study). 9011-9011

J Clin Oncol 2022;40(16_suppl). https://doi.org/10.1200/JC0.2022.40.16_
suppl.9011.

Wallrabenstein T, Mamot M, Daetwyler E, Konig D, Rothschild SI. Real-World Data
of Combined Immunochemotherapy in Patients With Nonsquamous Advanced
NSCLC. A Single-Center Retrospective Study. JTO Clin Res Rep 2023;4(5):100509.
https://doi.org/10.1016/j.jtocrr.2023.100509.

Uematsu M, Tsukita Y, Totsuka T, Kushiro K, Hosokawa S, Sumi T, et al. First-line
immune checkpoint inhibitors alone or in combination with chemotherapy in real-
life elderly patients with advanced non-small cell lung cancer (NEJ057). J Clin
Oncol 2023;41(suppl 16; abstr 9012). https://doi.org/10.1200/JC0.2023.41.16_
suppl.9012.


http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref4
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref4
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref4
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref4
https://doi.org/10.1200/JCO.2012.48.1911
https://doi.org/10.1200/JCO.2012.48.1911
https://doi.org/10.1200/JCO.2005.07.172
https://doi.org/10.1016/j.ejca.2019.11.019
https://doi.org/10.1016/j.ejca.2019.11.019
https://doi.org/10.1016/S2213-2600(20)30033-3
https://doi.org/10.1136/jitc-2022-006127
https://doi.org/10.1016/S0140-6736(23)00774-2
https://doi.org/10.1016/S0140-6736(23)00774-2
https://doi.org/10.1200/jco.2015.33.15_suppl.8032
https://doi.org/10.1158/2326-6066.CIR-14-0191
https://doi.org/10.1158/2326-6066.CIR-14-0191
https://doi.org/10.1016/S0140-6736(19)32222-6
https://doi.org/10.1016/S0140-6736(19)32222-6
https://doi.org/10.1056/NEJMoa1709937
https://doi.org/10.1007/s00262-020-02757-8
https://doi.org/10.1378/chest.93.3.580
https://doi.org/10.1093/jnci/85.5.365
https://doi.org/10.1016/0959-8049(94)90535-5
https://doi.org/10.1016/0959-8049(94)90535-5
https://doi.org/10.1093/annonc/mdu210
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref19
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref19
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1007/s00520-010-1016-5
https://doi.org/10.1007/s00520-010-1016-5
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref22
http://refhub.elsevier.com/S0959-8049(24)00076-5/sbref22
https://doi.org/10.1200/JCO.18.02118
https://doi.org/10.1200/JCO.18.02118
https://doi.org/10.1016/j.ctrc.2015.11.009
https://doi.org/10.1016/j.jtho.2019.05.010
https://doi.org/10.3747/co.25.4287
https://doi.org/10.1016/j.lungcan.2018.02.017
https://doi.org/10.1016/j.jtho.2018.04.025
https://doi.org/10.1007/s00408-017-0025-2
https://doi.org/10.1371/journal.pone.0210499
https://doi.org/10.1016/j.cllc.2017.02.006
https://doi.org/10.1016/j.cllc.2017.02.006
https://doi.org/10.32604/or.2022.027262
https://doi.org/10.32604/or.2022.027262
https://doi.org/10.1016/j.jgo.2023.101506
https://doi.org/10.1002/cncr.32782
https://doi.org/10.1200/JCO.2022.40.16_suppl.9011
https://doi.org/10.1200/JCO.2022.40.16_suppl.9011
https://doi.org/10.1016/j.jtocrr.2023.100509
https://doi.org/10.1200/JCO.2023.41.16_suppl.9012
https://doi.org/10.1200/JCO.2023.41.16_suppl.9012

	First-line durvalumab in patients with PD-L1 positive, advanced non-small cell lung cancer (NSCLC) with a performance statu ...
	Introduction
	Materials and methods
	Study design and study population
	Endpoints and assessments
	Statistical analysis

	Results
	Patient characteristics
	Efficacy assessment
	Safety assessment and toxicities
	Quality of life and geriatric assessment

	Discussion
	Funding
	Declaration of Competing Interest
	Appendix A Supporting information
	References


