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ABSTRACT

Introduction: Patients with metastatic NSCLC (mNSCLC)
treated with immune checkpoint inhibitors in clinical
practice may often not meet the strict inclusion criteria of
clinical trials. Our aim was to assess the trial eligibility of
patients with mNSCLC treated with pembrolizumab mono-
therapy in real-world and to compare the outcome of “trial-
ineligible” and “potentially trial-eligible” patients.

Methods: Data from the prospective, clinical research plat-
form CRISP were used to compare patient characteristics,
treatment, and outcome of patients with programmed cell
death-ligand 1 tumor proportion score greater than or equal
to 50% tumors treated with pembrolizumab monotherapy
who are deemed either “potentially trial-eligible” or “trial-
ineligible” according to inclusion and exclusion criteria of the
registrational studies (KEYNOTE-024 and -042).

Results: Of 746 patients included, 343 patients (46.0%)
were classified as “trial-ineligible” and had significantly
worse outcomes compared with “potentially trial-eligible”
patients (n = 403, 54.0%): median progression-free sur-
vival: 6.2 (95% confidence interval [CI]: 5.2-8.4) versus
10.3 (95% CI: 8.4-13.8) months, hazard ratio (trial-ineli-
gible versus potentially trial-eligible) of 1.43 (95% CI: 1.19-
1.72), p less than 0.001; median overall survival: 15.9 (95%
Cl: 11.4-20.3) versus 25.3 (95% CI: 19.8-30.4) months,
hazard ratio of 1.36 (95% CI: 1.10-1.67), p equals 0.004.

Conclusions: Our data reveal that a considerable propor-
tion of patients with mNSCLC are not eligible to participate
in a clinical trial and were found to have worse outcomes
than potentially trial-eligible patients, whose outcomes
were comparable with those obtained from pivotal clinical
trials. This is of substantial clinical relevance for physicians
discussing outcomes to be expected with their patients and
stresses the need for real-world effectiveness analyses.

Copyright © 2024 by the International Association for the
Study of Lung Cancer. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Keywords: Non-small cell lung carcinoma; Prospective
studies; Immune checkpoint inhibitors; Pembrolizumab

Introduction

NSCLC, accounting for 80% to 90% of all lung can-
cers,’ is often diagnosed at metastatic or an advanced,
unresectable disease stage not amenable to curative
treatment.” Until the advent of immunotherapies in recent
years, treatment of patients with metastatic or advanced
NSCLC without oncogenic driver mutations was limited to
chemotherapy associated with poor survival times and
toxicity profile.® As such, the availability of immunother-
apeutic options caused a paradigm shift in the treatment
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landscape of NSCLC opening new perspectives for a
number of patients." Results from pivotal clinical studies
revealed marked improvements in survival with immune
checkpoint inhibitors (CPIs) as compared with standard
chemotherapy and led to the approval of various CPIs for
the treatment of metastatic NSCLC (mNSCLC).*” In the
frontline setting, pembrolizumab, a monoclonal antibody
targeting programmed cell death protein 1, received
approval in 2016 after having superiority over
chemotherapy in all efficacy analyses of the pivotal
KEYNOTE-024 trial, including overall response rate,
progression-free survival (PFS), and overall survival
(0S).? In an updated analysis after prolonged follow-up,
pembrolizumab monotherapy continued to have supe-
rior survival times as compared with chemotherapy (26.3
mo [95% confidence interval (CI): 18.3-40.4] versus 13.4
mo [95% CI: 9.4-18.3]).” In a subsequent phase 3 trial of
pembrolizumab monotherapy versus chemotherapy as
first-line treatment (KEYNOTE-042),"° the patient popu-
lation was expanded compared with KEYNOTE-024 in
that also patients with a programmed death-ligand 1 (PD-
L1) tumor proportion score (TPS) of 1% and greater
(instead >50%) were included. Again, a significant sur-
vival benefit was found in patients with PD-L1-positive
tumors, which was driven by patients with a TPS of
greater than or equal to 50%.

Following these promising results, pembrolizumab
replaced chemotherapy as a first-line standard for pa-
tients with mNSCLC with a TPS for PD-L1 of greater than
or equal to 50% without the presence of EGFR or ALK
genetic aberrations.

Although randomized controlled clinical trials
(RCTs) are considered the accepted standard of
proving the efficacy of new therapies,'" it is also known
that a considerable number of patients in everyday clinical
practice would not be eligible to participate in a clinical trial
owing to strict inclusion and exclusion criteria.'* This was
also found for patients with mNSCLC treated with immune-
based therapies in both first line’* and second line."* Both
retrospective studies revealed differences in outcomes of
trial-eligible and ineligible patients,"*'* suggesting a gap
between patients treated in RCTs and those treated in
everyday practice. To add knowledge on the effectiveness of
immune therapies in routine care, particularly in the front-
line setting, the objective of the present work was to
compare patient characteristics, treatment, and outcome of
potentially trial-eligible and trial-ineligible patients with PD-
L1 TPS greater than or equal to 50% tumors.

Patients and Methods

Study Design and Patients
CRISP (NCT02622581) is an open, noninterventional,
prospective, multicenter, clinical registry, which collects
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data of patients with lung cancer at more than 170
cancer sites in Germany. Eligible patients for the present
analysis are aged above or equal to 18 years with his-
tologically confirmed diagnosis of mNSCLC (stage IV),
with PD-L1 TPS greater than or equal to 50% and no
EGFR or ALK mutation who have signed informed con-
sent no later than 4 weeks after start of first-line treat-
ment and who are able to understand and complete the
patient-reported outcome (PRO) assessment question-
naires. Further details on the data collection in CRISP
have been published previously.'*~*”

Definition of Trial Ineligibility and Eligibility

Following inclusion and exclusion criteria of the
clinical trials KEYNOTE-024 and -042,%'*'® patients
were classified as potentially trial eligible, when the
following inclusion criteria were met and had been
documented: Eastern Cooperative Oncology Group
(ECOQG) performance status 0 or 1, no known history of
human immunodeficiency virus or second tumor, no
prior (neo-)adjuvant therapies less than 6 months before
diagnosis of first metastasis, no brain metastases at in-
clusion. Because data in CRISP do not capture whether
patients with documented brain metastases have stable
or active metastases, we excluded patients with brain
metastases from the potentially trial-eligible patient
population. When at least one of the above-mentioned
four criteria was not met, patients were defined as
trial ineligible.

Patient-Reported Outcome

To assess PROs, the 36-item Functional Assessment
of Cancer Therapy—Lung (FACT-L) version 4 ques-
tionnaire, which has been validated for assessment of
various aspects of health-related quality of life in pa-
tients with lung cancer undergoing cancer therapy'’
was used. The FACT-L questionnaire includes the 27-
item FACT-G core questionnaire, covering the four
domains physical, social and family, emotional, and
functional well-being, including a nine-item lung
cancer-specific (LCS) module. The FACT-L items are
rated on a five-level Likert-type scale. The FACT-L has
a possible total score range of 0 to 136. Change from
baseline was calculated as mean of the individual
difference between baseline and the respective time
point for all patients with data available at baseline
and the respective time points. In addition, anxiety and
depression were assessed using the PHQ-4 ultra-brief
four-item questionnaire including the subscales PHQ-2
for depression and the Generalized Anxiety Disorder
Scale-2 (GAD-2).°"*' The PHQ-4 has a possible score
range of 0 to 12. Probable cases of depression (PHQ-2)
or anxiety (GAD-2) were defined as a score greater
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than or equal to three on the respective scale at the
respective time point.

Patients were asked to fill out the questionnaires at
the time of recruitment (baseline), every 2 months until
month 12, and thereafter every 3 months for up to 36
months. For the present analysis, questionnaires until
month 15 were evaluated and analyzed according to
their respective manuals.

Statistical Analysis

Patient and clinical characteristics for the total pa-
tient population and by trial eligibility were presented
using descriptive statistics.

Time to events was estimated using the Kaplan-Meier
method.”” PFS was defined as the interval between start
of first-line treatment and the date of progression or
death. Patients without such an event before start of
second-line treatment were censored at start of second-
line treatment or at last contact. In CRISP, there are no
strict specifications as to the timing, frequency, or
criteria of tumor assessment as in clinical trials (e.g.,
Response Evaluation Criteria in Solid Tumors), and thus
registry-PFS data should be considered as the best
clinical approximation and might not be identical to the
PFS determined in clinical trials. OS was defined as the
interval between start of first-line treatment and the
date of death from any cause. Patients alive or lost to
follow-up at data cutoff (June 30, 2022) were censored
at last contact. Time to next treatment was defined as the
time between start of first-line treatment and start of
second treatment line or death, whichever occurred first.
Patients without start of subsequent treatment line or
death were censored at the last contact.

Association of the trial eligibility status with PFS and
0S was estimated using Cox modeling, adjusted for po-
tential covariates (age at inclusion, body mass index, sex,
Charlson Comorbidity score, smoking status, histological
classification, and number of affected organ systems).
Hazard ratios (HRs) and 95% confidence intervals (Cls)
of the trial eligibility status and potential covariates were
displayed as forest plots. All analyses were calculated
using R software, version 4.0.5, and SAS software,
version 9.4, of the SAS System for Windows.

Results

Cohort Definition and Trial Eligibility

From December 2015 to June 2022, 7774 assessable
patients with advanced stage IIIB/C or metastatic stage
IV NSCLC have been prospectively recruited into the
CRISP Registry. Data cutoff for this interim analysis was
on June 30, 2022. A total of 746 stage 1V patients with
high PD-L1 expression (TPS > 50%) and without EGFR/
ALK alteration, who received first-line pembrolizumab
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Figure 1. Flow chart. Patient flow chart of all patients with metastatic stage IV NSCLC included in this analysis, starting from
the total number of patients recruited into the CRISP registry from December 2015 to June 2022. Patients with TPS greater
than or equal to 50% and first-line pembrolizumab monotherapy who had been followed-up for at least 12 months were
classified as potentially trial-eligible when all the following criteria were met: ECOG performance status = 0 or 1, no brain
metastases at inclusion, no HIV or second tumor, no prior (neo-)adjuvant therapies less than 6 months before diagnosis of first
metastasis. Otherwise, patients were classified as trial-ineligible. ECOG, Eastern Cooperative Oncology Group; HIV, human

immunodeficiency virus; TPS, tumor proportion score.

monotherapy and who had been followed up for at least
12 months, were included in this analysis. Thereof, 403
patients (54.0%) were classified as potentially trial
eligible and 343 (46.0%) as trial ineligible (Fig. 1). Most
patients (n = 283, 82.5%) were excluded owing to one
exclusion criterion, whereas 58 patients (16.9%) met
two and two patients (0.6%) met three exclusion
criteria. None of the patients met all four exclusion
criteria. The most common reason for trial ineligibility
was ECOG performance status greater than or equal to 2,
unknown or missing (60.9%); followed by the presence
of brain metastases at inclusion (49.3%). There were 11
patients (3.2%) documented with a known human im-
munodeficiency virus infection.

Patient and Tumor Characteristics

Patient and tumor characteristics for the total study
cohort and stratified according to study eligibility are
presented in Table 1.°° Most patients were men in both
study groups. Median age at start of first-line treatment
was 70 years in potentially trial-eligible patients and 67
years in trial-ineligible patients. Current smoking was
documented for 28.0% of both, potentially trial-eligible

and trial-ineligible patients. Although all patients in the
potentially trial-eligible group had an ECOG of 0 (31.8%)
or 1 (68.2%) as per definition, less than half (39.1%) of
trial-ineligible patients had an ECOG less than or equal to
1 and a proportion of 34.1% had an ECOG greater than
or equal to 2. For 26.8% of trial-ineligible patients, their
ECOG status was unknown or missing. Proportions of
73.4% and 82.8% of patients with nonsquamous his-
tology and proportions of 26.6% and 17.2% of patients
with squamous NSCLC histology were documented
among potentially trial-eligible patients and trial-
ineligible patients, respectively. The proportions of pa-
tients with more than one metastatic site were 34.2%
among potentially trial-eligible patients and 47.5%
among trial-ineligible patients.

Treatment and Response to Therapy

First-line treatment characteristics and patients’
response to therapy are presented in Table 2. Pro-
portions of 82.4% and 88.6% of potentially trial-
eligible and trial-ineligible patients, respectively, were
documented with completed first-line treatments. The
duration of first-line treatment was longer for
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Table 1. Patient and Tumor Characteristics of Potentially Trial-Eligible and Trial-Ineligible Patients at First-Line Treatment

Characteristics at Start of Total Potentially Trial Trial Ineligible
First-Line Treatment? N = 746 Eligible n = 403 n = 343
Age, median (25%-75% quantile) 68.2 (61.8-75.4) 69.5 (62.7-76.3) 66.8 (60.5-73.6)
<65y 280 (37.5) 134 (33.3) 146 (42.6)
>65y 466 (62.5) 269 (66.7) 197 (57.4)
Sex
Female 309 (41.4) 161 (40.0) 148 (43.1)
Male 437 (58.6) 242 (60.0) 195 (56.9)
BMI (kg/m?), mean («SD) 24.8 (5.1) 25.1 (5.0) 24.5 (5.2)
Patients with any comorbidity 671 (89.9) 368 (91.3) 303 (88.3)
Comorbidities according to the CCI®
CCl=0 348 (46.6) 188 (46.7) 160 (46.6)
CCl=1-2 322 (43.2) 175 (43.4) 147 (42.9)
CCl =34 59 (7.9) 36 (8.9) 23 (6.7)
CCl >5 16 (2.1) 4 (1.0) 12 (3.5)
Missing 1(0.1) 0 (0.0) 1(0.3)
Performance status
ECOG 0 176 (23.6) 128 (31.8) 48 (14.0)
ECOG 1 361 (48.4) 275 (68.2) 86 (25.1)
ECOG > 2 117 (15.7) 0 (0.0) 117 (34.1)
Unknown 91 (12.2) 0 (0.0) 91 (26.5)
Missing 1(0.1) 0 (0.0) 1(0.3)
Smoking status
Current smoker 210 (28.2) 113 (28.0) 97 (28.3)
Former smoker (heavy) 291 (39.0) 160 (39.7) 131 (38.2)
Former smoker (intensity unknown) 82 (11.0) 42 (10.4) 40 (11.7)
Former smoker (light) 63 (8.4) 34 (8.4) 29 (8.5)
Never smoker 54 (7.2) 29 (7.2) 25 (7.3)
Unknown 45 (6.0) 25 (6.2) 20 (5.8)
Missing 1(0.1) 0 (0.0) 1(0.3)
Histology
Nonsquamous 580 (77.7) 296 (73.4) 284 (82.8)
Adenocarcinoma 531 (91.6) 268 (90.5) 263 (92.6)
Large cell carcinoma 11 (1.9) 6 (2.0) 5(1.8)
Others 38 (6.5) 22 (7.4) 16 (5.6)
Squamous 166 (22.3) 107 (26.6) 59 (17.2)
Metastatic stage
M1a 199 (26.7) 143 (35.5) 56 (16.3)
M1b/M1c 547 (73.3) 260 (64.5) 287 (83.7)
MX 0 (0.0) 0 (0.0) 0 (0.0)
Number of metastatic sites (at inclusion)
0 0 (0.0) 0 (0.0) 0 (0.0)
1 445 (59.7) 265 (65.8) 180 (52.5)
2 170 (22.8) 81 (20.1) 89 (25.9)
3 84 (11.3) 39 (9.7) 45 (13.1)
>4 47 (6.3) 18 (4.5) 29 (8.5)
Selected metastatic sites (at inclusion)®
Adrenal gland 167 (22.4) 85 (21.1) 82 (23.9)
Bone 228 (30.6) 126 (31.3) 102 (29.7)
Brain 169 (22.7) 0 (0.0) 169 (49.3)
Extrathoracic lymph nodes 114 (15.3) 64 (15.9) 50 (14.6)
Liver 109 (14.6) 62 (15.4) 47 (13.7)
Lung (contralateral) 199 (26.7) 129 (32.0) 70 (20.4)
Pleura 108 (14.5) 60 (14.9) 48 (14.0)
KRAS mutation status (at inclusion)
Alteration (druggable, unknown druggability) 83 (11.1) 43 (10.7) 40 (11.7)
Wild-type/non-druggable alteration 286 (38.3) 148 (36.7) 138 (40.2)
Unknown/no testing 377 (50.5) 212 (52.6) 165 (48.1)

(continued)
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Table 1. Continued

Characteristics at Start of Total Potentially Trial Trial Ineligible
First-Line Treatment® N = 746 Eligible n = 403 n =343
ROS mutation status (at inclusion)
Alteration (druggable, unknown druggability) 7 (1.0) 4 (1.0) 3 (0.9)
Wild-type/non-druggable alteration 471 (63.1) 238 (59.1) 233 (67.9)
Unknown/no testing 268 (35.9) 161 (40.0) 107 (31.2)
BRAF mutation status (at inclusion)
Alteration (druggable, unknown druggability) 11 (1.5) 5(1.2) 6 (1.7)
Wild-type/non-druggable alteration 452 (60.6) 236 (58.6) 216 (63.0)
Unknown/no testing 283 (37.9) 162 (40.2) 121 (35.3)

Note: Data are number (%), unless otherwise indicated. Some percentages might not add up to 100% owing to rounding.

“Unless otherwise indicated.
bccl according to Quan et al.z
“Multiple answers possible.

BMI, body mass index; CCI, Charlson Comorbidity Index; ECOG, Eastern Cooperative Oncology Group.

potentially trial-eligible than for trial-ineligible patients
(4.9 versus 3.0 mo in median). Besides reasons not
further specified, the most common reason for end of
treatment was disease progression, both among
potentially trial-eligible patients (39.5%) and trial-
ineligible patients (33.2%). Further reasons were
toxicity related (13.3% and 8.9%, respectively) and
related to treatment plan/guidelines (8.4% and 6.6%,
respectively). In addition, 28.5% and 24.5% of poten-
tially trial-eligible and trial-ineligible patients, respec-
tively, received second-line treatment; thereof, most
patients received chemotherapy (69.9% and 72.6%,
respectively).

Similar proportions of patients among potentially
trial-eligible and trial-ineligible patients achieved a
complete response (2.7% and 2.6%), whereas 26.8%
and 23.0%, respectively, were documented with partial
response and 25.3% and 20.1% with stable disease. For
21.4% and 17.8%, respectively, progressive disease was
documented as best response. For 23.8% and 36.5% of
potentially trial-eligible and trial ineligible patients, best
response to treatment was unknown. Median time to
next treatment (range) was 13.7 (11.0, 18.0) months for
potentially trial-eligible and 8.3 months (6.2, 11.3) for
trial-ineligible patients.

Clinical Outcome

Kaplan-Meier estimates for PFS and OS are pre-
sented in Fig. 2 and Cox proportional hazards models in
Fig. 3. PFS and OS of the total patient population were
8.5 months (95% CI: 7.3-10.0) and 20.0 months (95%
CI: 16.8-24.8). The clinical outcome of patients classi-
fied as trial-ineligible was significantly worse than that
of potentially trial-eligible patients (median PFS: 6.2
(95% CI: 5.2-8.4) versus 10.3 (95% CI: 8.4-13.8) mo
[Fig. 24], HR [trial-ineligible versus potentially trial-
eligible] of 1.43 (95% CI: 1.19-1.72), p < 0.001
[Fig. 3A]; median OS: 15.9 (95% CI: 11.4-20.3) versus

25.3 (95% CI: 19.8-30.4) mo [Fig. 2B], HR of 1.36 (95%
Cl: 1.10-1.67), p = 0.004 [Fig. 3B]).

Patient-Reported Outcome

PRO data were documented for 311 (77.2%) poten-
tially trial-eligible patients and for 250 (72.9%) ineli-
gible patients. The return rate of questionnaires was
higher for potentially trial-eligible patients at early time
points (Table 2).

The mean (+StD) baseline total scores for FACT-G
and FACT-L were higher for potentially trial-eligible
than trial-ineligible patients (72.6 (+16.2) versus 68.1
(£17.8) and 90.9 (+19.5) versus 86.0 (+21.5), Table 2,
Fig. 4F). The mean baseline total scores for LCS were
almost identical between both groups (18.3 for poten-
tially trial-eligible patients versus 18.0 for trial-ineligible
patients) (Table 2, Fig. 4E). Subscale baseline scores for
physical well-being and functional well-being were
slightly higher for potentially trial-eligible patients than
for trial-ineligible patients (Fig. 44 and D), but the dif-
ferences were not clinically relevant. There were no
substantial differences in the mean change from baseline
plots between potentially trial-eligible and trial-
ineligible patients (Fig. 44-F). The mean baseline total
scores for PHQ-4 were almost identical between both
groups (3.6 for potentially trial-eligible patients versus
3.9 for trial-ineligible patients, Table 2). In both study
groups, approximately 15% to 20% of patients reported
anxiety, approximately 25% signs of depression (Fig. 4G

and H).

Discussion

In the present study, we evaluated the impact of trial
eligibility on treatment, clinical, and PRO of patients with
mNSCLC treated with first-line pembrolizumab mono-
therapy in routine care. To our knowledge, this is the
first large, multicenter study using prospectively
collected data in this context. Our results suggest that
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Table 2. Treatment Characteristics, Response to Therapy, and PRO Assessment

Potentially Trial

Eligible Trial Ineligible
Treatment and PRO Parameters Total N = 746 n = 403 n = 343
Start of treatment
2016-2018 348 (46.6) 183 (45.4) 165 (48.1)
2019 177 (23.7) 92 (22.8) 85 (24.8)
2020 154 (20.6) 89 (22.1) 65 (19.0)
2021 67 (9.0) 39 (9.7) 28 (8.2)
Length of treatment cycle, d
<14 26 (3.5) 12 (3.0) 14 (4.1)
21-28 698 (93.6) 381 (94.5) 317 (92.4)
42 13 (1.7) 4 (1.0) 9 (2.6)
Missing 9 (1.2) 6 (1.5) 3(0.9)
Start dose of pembrolizumab
200 mg 695 (93.2) 383 (95.0) 312 (91.0)
400 mg 10 (1.3) 4 (1.0) 6 (1.7)
Other 35 (4.7) 11 (2.7) 24 (7.0)
Missing 6 (0.8) 5(1.2) 1(0.3)
TTINT
Events® 455 (61.0) 238 (59.1) 217 (63.3)
TTNT in months, median (95% Cl) 11.1 (9.2-13.4) 13.7 (11.0-18.0) 8.3 (6.2-11.3)
Prior systemic treatment (curative)
Yes (platin-based chemotherapy) 33 (4.4) 8 (2.0) 25 (7.3)
No 703 (94.2) 390 (96.8) 313 (91.3)
Unknown 8 (1.1) 3(0.7) 5 (1.5)
Missing 2 (0.3) 2 (0.5) 0 (0.0)
Any palliative surgery (during the course of the project)
Yes 59 (7.9) 28 (6.9) 31 (9.0)
Potential® 202 (27.1) 118 (29.3) 84 (24.5)
No 483 (64.7) 256 (63.5) 227 (66.2)
Missing 2 (0.3) 1(0.2) 1(0.3)
Any palliative radiotherapy (during the
course of the project)
Yes 313 (42.0) 129 (32.0) 184 (53.6)
Potential® 132 (17.7) 96 (23.8) 36 (10.5)
No 299 (40.1) 177 (43.9) 122 (35.6)
Missing 2 (0.3) 1(0.2) 1(0.3)
Patients with documented PRO data
Return rate
TO at baseline 561 (75.2) 311 (77.2) 250 (72.9)
T1 after 2 mo 396 (53.1) 233 (57.8) 163 (47.5)
T2 after 4 mo 364 (48.8) 220 (54.6) 144 (42.0)
PRO total scores at TO, mean (+SD)
FACT-G 70.1 (17.1) 72.6 (16.2) 68.1 (17.8)
LCS 18.2 (5.4) 18.3 (5.1) 18.0 (5.8)
PHQ-4 3.7 (2.9) 3.6 (2.8) 3.9 (2.9)
Patients with completed first-line treatments 636 (85.3) 332 (82.4) 304 (88.6)
Treatment duration in months, median (25%-75% quartile) 3.8 (1.4-15.5) 4.9 (1.6-12.4) 3.0 (0.7-8.5)
Reason for end of treatment®
Toxicity 71 (11.2) 44 (13.3) 27 (8.9)
Progression 232 (36.5) 131 (39.5) 101 (33.2)
According to treatment plan/guidelines 48 (7.5) 28 (8.4) 20 (6.6)
Other 278 (43.7) 124 (37.3) 154 (50.7)
Missing 7 (1.1) 5 (1.5) 2 (0.7)
Registry best response®
Complete response 17 (2.7) 9 (2.7) 8 (2.6)
Partial response 159 (25.0) 89 (26.8) 70 (23.0)
Stable disease 145 (22.8) 84 (25.3) 61 (20.1)
Progressive disease 125 (19.7) 71 (21.4) 54 (17.8)
Unknown 190 (29.9) 79 (23.8) 111 (36.5)

(continued)
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Table 2. Continued

Potentially Trial

Eligible Trial Ineligible

Treatment and PRO Parameters Total N = 746 n = 403 n = 343
Patients with second-line treatment 199 (26.7) 115 (28.5) 84 (24.5)

Second-line treatment strategy®

CcT 141 (70.9) 80 (69.6) 61 (72.6)

CPI mono 19 (9.5) 11 (9.6) 8 (9.5)

CPI+CT 16 (8.0) 8 (6.9) 8 (9.5)

Tyrosine kinase inhibitor 7 (3.5) 7 (6.1) 0 (0.0)

RAM/NIN + DOC 10 (5.0) 8 (6.9) 2 (2.4)

Other 6 (3.0) 1 (1.0) 5 (9.5)
Patients with potential for second line’

First-line treatment ongoing 104 (13.9) 65 (16.1) 39 (11.4)

First-line completed, but no new therapy line documented 81 (10.9) 44 (10.9) 37 (10.8)

Note: Data are number (%), unless otherwise indicated. Some percentages might not add up to 100% owing to rounding.

ITTNT was defined as the time between start of first-line treatment and start of second treatment line or death, whichever occurred first. Patients without
start of subsequent treatment line or death were censored at last contact.

bpotential: patients whose current treatment is ongoing and who could still receive surgery/radiotherapy. “No palliative radiotherapy given” can only be
documented at completion of documentation for the respective patient.

“Percentages relate only to patients with completed first-line treatments.

%There are no specifications as to the timing, frequency or criteria of tumor assessment, thus registry response data should be considered as the best clinical
approximation and might not be identical to the response determined in clinical trials.

“Percentages relate only to patients with second-line treatment.

’Potential: patients whose line of treatment is ongoing or for whom data on a new line of treatment have not yet been documented could still have the option
of receiving or not receiving second-line therapy during the course of the project.

Cl, confidence interval; CPI, checkpoint inhibitor; CT, chemotherapy; DOC, docetaxel; FACT-G, Functional Assessment of Cancer Therapy-General; LCS; lung
cancer subscale; NIN, nintedanib; PHQ, Patient Health Questionnaire; PRO, patient-reported outcome; rw, real-world; RAM, ramucirumab; TTNT, time to next

treatment.

close to 50% of patients with mNSCLC treated in
everyday clinical practice in German lung cancer-
specified institutions would not have met the eligibility
criteria for registrational trials of immunotherapy and as
such are treated without clear evidence from clinical
trials. Interestingly, this finding has similarly been re-
ported from a recently published retrospective study
from Germany evaluating real-world pembrolizumab
therapy in patients with advanced or mNSCLC.** It is of

Events Median PFS
N (%) Months [95% CI]

Total 473 (63.4) 8.5(7.3, 10.0]
Pot. trial-eligible 242 (60.0) 10.3 [8.4, 13.8]
Trial-ineligible

231(67.3) 6.2[5.2,8.4]

I Censored

Probability of PFS
o
o
1

0.34

0.24

0.1

0.04

0 6 12 18 24 30 36 42 48 54 60
Time [Months]
Number at risk
Total 746 386 251 187 134 91 55 35 18 6 0
Pot. trial-eligible 403 234 155 11 83 51 36 27 17 6 0
Trial-ineligible 343 152 96 76 51 40 19 8 1 0

substantial clinical relevance for physicians discussing
outcomes to be expected with their patients as it implies
that published outcome data from clinical trials may not
be transferred to a significant proportion of their pa-
tients. In our study, trial ineligibility was associated with
a significantly worse clinical outcome in multivariable
Cox regression models with HR (trial-ineligible versus
potentially eligible patients) for disease progression of
1.43 (95% CI: 1.19-1.72) and a HR for death of 1.36

104 Events Median OS
N (%) Months [95% CI]
0.9 Total 374 (50.1) 20.0 [16.8, 24.8]

Pot. trial-eligible 191 (47.4) 25.3[19.8, 30.4]
0.8+ Trial-ineligible 183 (53.4) 15.9[11.4,20.3]
0z | Censored

@
O 064
k3
Z o5+
3
]
8
2 0.4
&
0.3
0.2
0.1
0.0
T T T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60
Time [Months]
Number at risk
Total 746 476 361 255 189 126 80 47 24 1 0
Pot. trial-eligible 403 281 218 151 115 71 46 30 20 10 0
Triak-ineligible ~ 343 195 143 104 74 55 34 17 4 1 [

B

Figure 2. Survival analysis. (A) First-line registry-PFS and (B) first-line OS in all patients with metastatic NSCLC with TPS
greater than or equal to 50% and first-line pembrolizumab monotherapy who had been followed-up for at least 12 months
(total) and classified by trial-eligibility status. OS, overall survival; PFS, progression-free survival; Pot., potentially; TPS,
tumor proportion score.
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Sex
Male vs female
Charlson score
>=2vs 0-1
Smoking status
Current smoker vs Never smoker
Ex-smoker vs Never smoker
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Histology
Squamous vs Non-squamous
Number of affected organ systems
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Figure 3. Regression analysis. Cox proportional hazards model for (4) PFS and (B) OS, respectively. OS, overall survival; PFS,
progression-free survival.



10

Emotional well-being Physical well-being

Lung cancer subscale

Probable case of depression PHQ-2

G

Griesinger et al

Mean baseline score Trial-ineligible
Mean baseline score Pot. trial-eligible

Trial-ineligible

Pot. trial-eligible

Baseline

250

311

2mo

140

196

4 mo 6mo 8mo 10 mo
17 99 90 85
188 172 151 142

12mo

77

15 mo

55

5
Mean baseline score Trial-ineligible = 15.5 (StD = 5.16}
4 Mean baseline score Pot. trial-eligible (StD = 4.73
3
2
1
ot
-1
2
-3
-4
Baseline 2mo 4 mo 6mo 8mo 10 mo 12 mo 15 mo
Trial-ineligible 250 139 17 96 86 83 75 54
Pot. trial-eligible 311 201 188 174 152 146 133 116
Mean baseline score Trial-ineligible = 18 (StD = 5.77)
q Mean baseline score Pot. trial-eligible = 18.3 (StD = 5.14)
3
2
1
ot
-1
-2
-3
-4
Baseline 2mo 4 mo 6mo 8mo 10 mo 12 mo 15 mo
Trial-ineligible 250 143 122 102 89 86 78 55
Pot. trial-eligible 311 202 192 175 153 146 133 116

40

Baseline

2mo

. Trial-ineligible . Pot. trial-eligible

4 mo 6 mo 8mo 10 mo

12mo

15 mo

D

F

H

Functional well-being Social well-being

FACT-L total score

Probable case of anxiety GAD-2

JTO Clinical and Research Reports

Vol. 5 No. 4

5
Mean baseline score Trial-ineligibl: 2 s
4 Mean baseline score Pot. trial-eligib 5
3
2
1
ot
-1
2
-8
-4
Baseline 2mo 4 mo 6 mo 8mo 10 mo 12mo 15 mo
Trial-ineligible 250 140 119 101 90 86 77 56
Pot. trial-eligible ~ 311 192 186 171 150 141 129 11
5
Mean baseline score Trial-ineligible = 12.7 (StD = 6.66)
" Mean baseline score Pot. trial-eligible = 14.6 (StD = 6.37)
3
2
1
ot
-1
2
-3
-4
Baseline ~ 2mo 4mo 6mo 8mo 10 mo 12mo  15mo
Trial-ineligible 250 141 121 100 88 85 77 55
Pot. trial-eligible ~ 311 202 192 175 153 146 134 116

Mean baseline score Tnal-lnehglble =86 ESlD =21 452{
Mean baseline score Pot. trial-eligi D = 19.48

le = 90.9 (Sl

Trial-ineligible

Pot. trial-eligible

40

30

Baseline 2mo 4 mo 6 mo 8mo 10 mo 12mo 15 mo
250 136 111 92 84 81 73 52
311 188 182 166 149 141 128 11

W Triakineligivle [l Pot. trial-eligible

2mo 4 mo 6 mo

Baseline

8 mo 10 mo 12 mo 15 mo

Figure 4. Change in health-related quality of life and reported anxiety/depression from baseline to month 15. Mean change
from baseline plots (mean + 95% CI) for the FACT-G subscales (A) physical well-being, (B) social well-being, (C) emotional
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(95% CI: 1.10-1.67). Of note, outcomes of patients who
would have met the eligibility criteria of pivotal clinical
trials (KEYNOTE-024 and -042)%'%'® were comparable
to published outcomes of the respective studies: PFS:
10.3 months (95% CI: 8.4-13.8) versus 7.7 months (95%
Cl: 6.1-10.2) in the updated analysis of KEYNOTE-024
and 7.1 months (95% CI: 5.9-9.0) in KEYNOTE-042;
0S: 25.3 months (95% CI: 19.8-30.4) versus 26.3
months (95% CI: 18.3-40.4) in the updated analysis of
KEYNOTE-024 and 20.0 months (95% CI: 15.4-24.9) in
KEYNOTE-042. This finding is in line with previous study
results among patients with advanced or mNSCLC
receiving pembrolizumab monotherapy, in which effec-
tiveness in real-world was well comparable to clinical
trial efficacy provided that patients were comparable to
each other with regard to baseline characteristics.”**°
Remarkably, outcomes of trial-eligible patients in our
study were comparable to trial results, although patients
in our study were notably older (median age 70 y versus
65 y in KEYNOTE-024 and 63 y in KEYNOTE-042).%'%'%
Although older age was associated with worse survival
in our analysis, it was not found to have an influence on
0S in previous real-world studies including older pa-
tients.>®?” In contrast, patients with advanced or
mNSCLC and a poor performance status were consis-
tently found to have clearly worse outcomes in several
previously published purely retrospective studies eval-
uating pembrolizumab monotherapy, including a recent
meta-analysis of real-world data.”®*® *? As patients with
an ECOG greater than 1 were excluded from most RCTs
evaluating immune CPI therapy in mNSCLC, there is little
evidence about the efficacy of immune therapy in this
patient population. To date, only two small, single-arm
phase 2 trials evaluated pembrolizumab in patients
with advanced or mNSCLC and an ECOG status of
greater than or equal to 2 and similarly revealed
worse outcomes compared with those obtained in the
registrational studies.***> Accordingly, another phase 2
trial evaluating nivolumab as second-line therapy
revealed worse outcomes among patients with an
ECOG status of 2.°°

In the present study, poor performance status (ECOG
status > 1) was a main reason for patients to be clas-
sified as trial-ineligible. Likewise, poor ECOG status was
the most common reason for trial-ineligibility in two
previously published retrospective studies evaluating
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the impact of trial eligibility on CPI treatment outcomes
in patients with advanced or mNSCLC."*'* In the study
of Gan et al.'® from Canada, outcomes of trial-ineligible
patients with advanced NSCLC were inferior to those
of trial-eligible patients (HR for death trial-ineligible
versus trial-eligible: 2.21 (95% CI: 1.58-3.11)), and a
considerable proportion of patients (39%) were classi-
fied as trial-ineligible, consistent with our results. Be-
sides similar criteria as applied in our study (ECOG > 1
and presence of brain metastases), patients were further
classified as trial-ineligible if they exceeded a defined
threshold of laboratory parameters (estimated glomer-
ular filtration rate, hemoglobin, and neutrophils). Unlike
in our study, also patients with a TPS for PD-L1 of less
than 50% and patients receiving pembrolizumab in
combination with chemotherapy were included; how-
ever, most patients had a TPS for PD-L1 of greater than
or equal to 50% (86% trial-ineligible and 80% trial-
eligible patients) and were treated with pem-
brolizumab monotherapy (89% trial-ineligible and 85%
trial-eligible patients). Yoo et al.'* suggested a huge gap
between phase 3 trials on immune CPIs and the general
population, as in their study an even higher number of
patients with advanced or mNSCLC were classified as
trial-ineligible (approximately 70%) and were found to
have inferior outcomes as compared with those of trial-
eligible patients. Notably, the low number of included
patients receiving CPIs as routine practice (n = 53)
limits the comparability with our data. Furthermore, the
study differed from our study in that patients treated
with second-line CPIs (either nivolumab or pem-
brolizumab) were included and compared with RCTs in
that setting.'*

Despite the limited comparability between the
studies, the findings overall suggest that the outcomes of
patients with mNSCLC receiving pembrolizumab mono-
therapy obtained in clinical trials within a selected pa-
tient population should not generally be translated to
patients treated in routine practice but only to those
fulfilling the inclusion criteria of the studies. Especially
patients with a poor performance status, representing a
considerable proportion of patients in routine practice
(20%-30%),” may have clearly worse outcomes. Infe-
rior survival was also reported for patients with
mNSCLC and symptomatic brain metastases,”* whereas
not consistently.”® These results point toward a need to

well-being, (D) functional well-being, and the (E) lung cancer subscale LCS, and for the (F) FACT-L total scale. For better
readability, a line graph format was chosen; however, individual data points are found and not a change over time. Proportion
of probable cases of (G) depression and (H) anxiety for potentially trial-eligible and ineligible patients. Change from baseline
is calculated as mean of the individual difference between baseline and respective time point for all patients with data
available at baseline and the respective time points. Probable cases of depression (PHQ-2) or anxiety (GAD-2) are defined as a
score greater than or equal to 3 on the respective scale at the respective time point. Cl, confidence interval; FACT-G/-L
Functional Assessment of Cancer Therapy-General/-Lung; GAD-2, Generalized Anxiety Disorder Scale-2; LCS, lung cancer
subscale; PHQ-2, Patient Health Questionnaire-2; pot., potentially.
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extend the inclusion criteria of clinical trials to obtain
evidence about the efficacy of new therapy options
within a broader patient population.

Besides further evidence on patients’ clinical
outcome, more evidence on PROs would also be of in-
terest to evaluate quality of life and symptom burden
experienced by more comorbid mNSCLC patients with
worse performance status receiving immunotherapy,
whose treatment tolerability may differ and who might
need a closer monitoring of health-related quality of life
and symptom burden as suggested in a previous study.”’
In the present analysis of PRO data, only the subscale
baseline scores for physical well-being and functional
well-being slightly differed between the groups and
were—as it might be expected—higher for potentially
trial-eligible patients than for trial-ineligible patients.
Nevertheless, we did not observe any clinically relevant
differences in mean change to baseline in the subscale
scores during the course of first-line treatment.

Although our findings are important to be considered
by physicians discussing outcome expectations with
their patients, they are not meant to guide treatment
decisions. Although patients with mNSCLC frequently
excluded from clinical trials may have worse outcomes
as compared with selected patients usually presenting at
a more favorable risk profile, they may still benefit from
treatment with pembrolizumab, as it was also suggested
from the referenced phase 2 trials, in which good
tolerability of pembrolizumab was reported among pa-
tients with a poor performance status.***° Notwith-
standing the above-mentioned discussion, the
subjectivity and variability of measurement of patients’
performance status is an important point to consider
when interpreting outcome data according to perfor-
mance status and has been suggested to result in large
heterogeneity.”’ In our study, there was a considerable
proportion of patients with unknown ECOG status
(26.5%), who were classified as trial-ineligible, which
may further limit the interpretation of data on patients’
performance status. Nevertheless, sensitivity analyses
excluding all patients with unknown ECOG status were
performed, which did not reveal substantial differences
from the primary analysis. As there might be differences
other than those described between patients classified as
trial-ineligible and potentially trial-eligible, no causal
relations can be drawn. Furthermore, the proportion of
patients classified as trial-ineligible might be under-
estimated as there are additional exclusion criteria
frequently defined from clinical trials (e.g., sufficient life
expectancy, history of autoimmune condition, steroid
use) which were not captured in the present study.
Along with these limitations, the study has important
strengths as the analysis of data from a large real-world
cohort and the prospective design, thereby adding
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valuable evidence to the limited data from mainly
modest-sized retrospective studies published to date.

In conclusion, the results of the present study suggest
that a considerable proportion of patients in German
routine practice would be ineligible to participate in a
clinical trial. Although outcomes of potentially trial-
eligible patients were comparable to outcomes ob-
tained in the registrational studies, patients classified as
trial-ineligible had significantly worse outcomes. These
findings are of substantial clinical relevance for physi-
cians discussing outcomes to be expected with their
patients. Moreover, they point toward the need to extend
inclusion criteria of clinical trials investigating immu-
notherapy for patients with mNSCLC to generate evi-
dence for patients usually excluded from clinical trials,
such as patients with a poor performance status or
relevant medical history.

CRediT Authorship Contribution

Statement

Frank Griesinger: Conceptualization, Funding
acquisition, Investigation, Resources, Supervision,
Writing—original draft.

Martin Sebastian: Conceptualization, Funding
acquisition, Investigation, Resources, Supervision,
Writing—original draft.

Wolfgang M. Brueckl:
Writing—review and editing.

Horst-Dieter Hummel:
Writing—review and editing.

Bastian Jaeschke: Investigation,
Writing—review and editing.

Jens Kern: Investigation, Resources, Writing—re-
view and editing.

Claas Wesseler: Investigation, Resources, Writing—
review and editing.

Martina Janicke: Conceptualization, Formal analysis,
Methodology, Supervision, Visualization, Writing—orig-
inal draft.

Annette Fleitz: Conceptualization, Data curation,
Formal analysis, Methodology, Project administration,
Visualization, Writing—original draft.

Stefan Zacharias: Conceptualization, Data curation,
Formal analysis, Methodology, Validation, Writing—
original draft.

Annette Hipper: Funding acquisition, Project
administration, Supervision, Writing—original draft.

Annika Groth: Project administration, Writing—re-
view and editing.

Wilko Weichert: Investigation, Resources, Writing—
review and editing.

Steffen Dorfel: Investigation, Resources, Writing—
review and editing.

Investigation, Resources,
Investigation, Resources,

Resources,



April 2024

Volker Petersen: Investigation,
Writing—review and editing.

Jan Schroder: Investigation, Resources, Writing—
review and editing.

Jochen Wilke: Investigation, Resources, Writing—
review and editing.

Wilfried E.E. Eberhardt: Conceptualization, Funding
acquisition, Investigation, Resources, Supervision,
Writing—original draft.

Michael Thomas: Conceptualization, Funding acqui-
sition, Investigation, Resources, Supervision, Writing—
original draft.

Resources,

Disclosure

Dr. Griesinger has received support for the present
manuscript (grants to the institution) from AstraZeneca,
Boehringer Ingelheim, Bristol-Myers Squibb, Celgene, Eli
Lilly, Merck Sharp & Dohme, Novartis, Pfizer, Roche, and
Takeda. Furthermore, he has received grants (to the
institution) from Amgen and Siemens; personal fees for
consulting from AstraZeneca, Boehringer Ingelheim,
Bristol-Myers Squibb, Eli Lilly, Merck Sharp & Dohme,
Novartis, Pfizer, Roche, and Takeda; payment for lec-
tures, presentations, speakers bureaus, manuscript
writing, or educational events from AstraZeneca, Boeh-
ringer Ingelheim, Bristol-Myers Squibb, Eli Lilly, Merck
Sharp & Dohme, Novartis, Pfizer, Roche, and Takeda;
support for attending meetings and/or travel from
AstraZeneca, Boehringer Ingelheim, Bristol-Myers
Squibb, Eli Lilly, Merck Sharp & Dohme, Novartis, Pfizer,
Roche, and Takeda; and personal fees for participation
on a data safety monitoring board or advisory board
from Merck Sharp & Dohme. He declares an unpaid fi-
duciary role in the German Society of Hematology and
Oncology (first author of Oncopedia recommendations)
and in the German Cancer Society (S3 guidelines author).
Dr. Sebastian has a consulting or advisory role and has
received honoraria from AbbVie, Amgen, AstraZeneca,
Boehringer Ingelheim, Bristol-Myers Squibb, Glax-
oSmithKline, Janssen-Cilag, Eli Lilly, Merck Sharp &
Dohme, Merck-Serono, Novartis, Pfizer, Roche, Takeda,
and Tesaro; he has also received research funding from
AstraZeneca. Dr. Brueckl has received personal fees and
fees for lectures from AstraZeneca, Bristol-Myers Squibb,
Boehringer, Eli Lilly, Merck Sharp & Dohme, Novartis,
Pfizer, and Roche and fees for educational events from
AstraZeneca, Boehringer, Eli Lilly, Pfizer, and Roche.
Furthermore, he has received congress fees and personal
fees from AstraZeneca, Boehringer, and Roche Pharma
and has received personal fees and support for partici-
pation on advisory boards from AstraZeneca, Boeh-
ringer, Bristol-Myers Squibb, Eli Lilly Pharma, Novartis,
Merck Sharp & Dohme and Roche. He declares a patent
planned (EP21183549). Dr. Hummel has received

CPl in Trial-Eligible or -Ineligible RW NSCLC 13

personal fees as steering board member and fees for
consulting from Amgen; has received personal fees for
lectures, presentations, speakers bureaus, manuscript
writing, or educational events from Amgen, Bristol-
Myers Squibb, and Boehringer Ingelheim; payment for
expert testimony from Amgen and Boehringer Ingel-
heim; support for attending meetings and/or travel from
Amgen and Bristol-Myers Squibb; and personal fees for
participation on a data safety monitoring board or
advisory board from Amgen and Boehringer Ingelheim.
Dr. Kern has received support for attending meetings
and/or travel from AstraZeneca, Merck Sharp & Dohme,
Pfizer, and Roche and for participation on advisory
boards from AstraZeneca, Bristol-Myers Squibb, Boeh-
ringer Ingelheim, Merck/Merck Sharp & Dohme, Novar-
tis, Pfizer, Roche, and Takeda. Dr. Wesseler has received
honoraria for lectures and travel from AstraZeneca,
Bristol-Myers Squibb, Boehringer Ingelheim, Eli Lilly,
GlaxoSmithKline, Merck Sharp & Dohme, Novartis, Pfizer,
Roche, Sanofi, and Takeda. Dr. Hipper and Mrs. Groth
have received research funding (to their employer AIO-
Studien-gGmbH) from Amgen Ltd. AstraZeneca GmbH,
Boehringer Ingelheim Pharma GmbH & Co. KG, Bristol-
Myers Squibb GmbH & Co. KGaA, Celgene GmbH, Glax-
oSmithKline Research & Development Limited, Janssen-
Cilag GmbH, Eli Lilly Deutschland GmbH, Merck Sharp &
Dohme GmbH, Novartis Pharma GmbH, Pfizer Pharma
GmbH, Roche Pharma AG, and Takeda Pharma Vertriebs
GmbH & Co. KG. Dr. Weichert has received research
support (to the institution) from AstraZeneca, Bristol-
Myers Squibb, Merck Sharp & Dohme, and Roche; fees
for consulting, travel support, fees for participation on
advisory boards and lectures, and payment or honoraria
for presentations, speakers bureaus, manuscript writing,
or educational events from ADC, Agilent, Amgen, Astel-
las, AstraZeneca, Bayer, Boehringer, Bristol-Myers
Squibb, Eisai, GlaxoSmithKline, Illumina, Janssen, Eli
Lilly, Merck, Molecular Health, Merck Sharp & Dohme,
Novartis, Pfizer, Siemens, Takeda, and Roche. Mr. Dorfel
holds iOMEDICO shares. Dr. Schroder has received
consulting fees from iOMEDICO, Celgene, Roche, Bristol-
Myers Squibb, Clovis Oncology GmbH, GlaxoSmithKline,
Boehringer Ingelheim, Amgen, Novartis, Merck Sharp &
Dohme, AOP, Searchlight, Pharma Partner, Medixline
GmbH, Eisai, HE Research GmbH, AbbVie, NIO, I+E
Research, Octapharma and IPSEN. Further he declares
honoraria from iOMEDICO, Celgene, Roche, Bristol-Myers
Squibb, Clovis Oncology GmbH, GlaxoSmithKline, Boeh-
ringer Ingelheim, Amgen, Novartis, Merck Sharp &
Dohme, AOP, Searchlight, Pharma Partner, Medixline
GmbH, Eisai, HE Research GmbH, AbbVie, NIO, I+E
Research, Octapharma, IPSEN, BeiGene, and Miltenyi. Dr.
Eberhardt has received research funding (to the insti-
tution) from Eli Lilly, AstraZeneca, and Bristol-Myers



14 Griesinger et al

Squibb; honoraria for advisory boards from Amgen,
AstraZeneca, Bayer, Bristol-Myers Squibb, Daiichi San-
kyo, Janssen-Cilag, Merck/Merck Sharp & Dohme, Roche,
Pfizer, Novartis, Takeda, Boehringer Ingelheim, and
AbbVie; and honoraria for lectures from Amgen, Baum-
gart Consult, Bristol-Myers Squibb, Merck/Merck Sharp
& Dohme, Roche, Pfizer, Novartis, Takeda, Boehringer
Ingelheim, and AbbVie. Dr. Thomas has received
research funding (to the institution) from AstraZeneca,
Bristol-Myers Squibb, Merck, Roche, and Takeda; per-
sonal fees for speakers bureaus and advisory boards
from Amgen, AstraZeneca, Beigene, Bristol-Myers
Squibb, Boehringer Ingelheim, Celgene, Chugai, Daiichi
Sankyo, GlaxoSmithKline, Janssen Oncology, Eli Lilly,
Merck, Merck Sharp & Dohme, Novartis, Pfizer, Roche,
Sanofi, and Takeda; and support for attending meetings
and/or travel from AstraZeneca, Bristol-Myers Squibb,
Boehringer Ingelheim, Daiichi Sankyo, Janssen Oncology,
Eli Lilly, Merck, Merck Sharp & Dohme, Novartis, Pfizer,
Roche, Sanofi, and Takeda. The remaining authors
declare no conflict of interest.

Acknowledgments

The authors thank all patients, physicians, and study
teams participating in the CRISP registry. The authors
thank Kristia Pamungkas (iOMEDICO) for her support in
the preparation of the figures for this work and Dr. Mirja
Grafetstatter (iOMEDICO) for preparation of the
manuscript.

CRISP is a project of the German Working Group of
Medical Oncologists (AIO, project number AIO-TRK-
0315) and is conducted by the AIO-Studien-gGmbH
(sponsor oversight) in collaboration with iOMEDICO
(conception, project management, analyses) under
medical guidance of the executive steering board (M.
Sebastian, F. Griesinger, W. Eberhardt, M. Thomas). The
CRISP project is supported by grants from Amgen Ltd.,
AstraZeneca GmbH, Boehringer Ingelheim Pharma GmbH
& Co. KG, Bristol-Myers Squibb GmbH & Co. KGaA, Cel-
gene GmbH, GlaxoSmithKline Research & Development
Limited, Janssen-Cilag GmbH, Eli Lilly Deutschland
GmbH, Merck Sharp & Dohme GmbH, Novartis Pharma
GmbH, Pfizer Pharma GmbH, Roche Pharma AG, and
Takeda Pharma Vertriebs GmbH & Co. KG. None of the
funders had any role in the study design, data collection
and analysis, interpretation of results, decision to pub-
lish, or preparation of the manuscript.

Ethics Statement

The CRISP Registry was approved by the responsible
ethics committee and is registered at ClinicalTrials.gov
(NCT02622581). Written informed consent was ob-
tained from all patients.

JTO Clinical and Research Reports Vol. 5 No. 4

Data Availability Statement

The data that support the findings of this study are
available from the corresponding author on reasonable
request.

Appendix
CRISP Registry Group

Ababei, Juliana; Alt, Jiirgen; Ammon, Andreas; Anhuf,
Jirgen; Azeh, Ivo; Bauer, Stefan; Behringer, Dirk; Berger,
Winfried; Bernhardt, Christiane; Bertram, Mathias; Boe-
sche, Michael; Bohnet, Sabine; Bruch, Harald-Robert;
Briickl, Wolfgang; Burkhard-Meier, Ulrike; Christopoulos,
Petros; Dafdler, Klaus-Ulrich; de Wit, Maike; Dechow,
Tobias; Depenbusch, Reinhard; Dietze, Lutz; Dommach,
Markus; Dorfel, Steffen; Eberhardt, Wilfried; Elender, Cor-
inna; Elsel, Wolfgang; Emde, Till-Oliver; Faehling, Martin;
Fietz, Thomas; Fischer, Jiirgen R; Flieger, Dimitri; Freidt,
Anke; Freier, Werner; Frenzel, Christian; Fuchs, Florian;
Fuchs, Roswitha; Gaska, Tobias; Gleiber, Wolfgang; Grah,
Christian; Griesinger, Frank; Grohé, Christian; Groschek,
Matthias; Gilildenzoph, Bjorn; Giinther, Andreas; Haas,
Siegfried; Hackenthal, Matthias; Hagen, Volker; Hahn, Lars;
Hannig, Carla Verena; Hansen, Richard; Harich, Hanns-
Detlev; Heilmann, Monika; Heinrich, Kathrin; Hering-
Schubert, Christiane; Heflling, Jorg; Hoffknecht, Petra;
Hortig, Patricia; Hiibner, Gerdt;, Hummel, Horst-Dieter;
Hutzschenreuter, Ulrich; Illmer, Thomas; Innig, Georg;
Jaeschke, Bastian; Junghanfi, Christian; Kaiser, Ulrich;
Kamal, Haytham; Kambartel, Kato; Kern, Jens; Kimmich,
Martin; Kingreen, Dorothea; Kirchen, Heinz; Klausmann,
Martine; Klein, Ortwin; Kokowski, Konrad; Korber, Wolf-
gang; Kortsik, Cornelius; Koschel, Dirk; Kramer, Benoit;
Krammer-Steiner, Beate; Laack, Eckart; Lamberti, Christof;
Leistner, Rumo David; Losem, Christoph; Liick, Andreas;
Maintz, Christoph; Martin, Kerstin; Medgenberg, Dirk;
Metzenmacher, Martin; Meyer zum Biischenfelde, Chris-
tian; Meyn, Philipp; Moorahrend, Enno; Miiller, Annette;
Miiller, Lothar; Neise, Michael; Niickel, Holger; Nusch,
Arnd; Overbeck, Tobias; Pelz, Henning; Petersen, Volker;
Peuser, Bettina; Plath, Margarete; Randerath, Winfried ],
Rauh, Jacqueline; Reck, Martin; Reichert, Dietmar; Rein-
muth, Niels; Reiser, Marcel; Repp, Roland; Reschke, Daniel;
Rittmeyer, Achim; Rodemer, Yolanda; Sackmann, Sandra;
Sadjadian, Parvis; Sandner, Reiner; Sauer, Annette; Schafer,
Harald; Schaudt, Christoph; Schlag, Rudolf; Schmidt, Bur-
khard; Schmitz, Stephan; Schréder, Jan; Schroeder, Michael;
Schulze, Mathias; Schumann, Christian; Schiitte, Wolfgang;
Schwaiblmair, Martin; Schwindt, Peter Florian; Sebastian,
Martin; Seese, Bernd; Seipelt, Gernot; Sorgenfrei, Thomas;
Steiff, Johannes; Steiniger, Heike; Trarbach, Tanja; Tufman,
Amanda; Uhlig, Jens; Vehling-Kaiser, Ursula; von der
Heyde, Eyck; von Verschuer, Ulla; Waller, Cornelius;
Wehler, Thomas; Weifzenborn, Georg; Weifdinger, Florian;


http://ClinicalTrials.gov

April 2024

Wermke, Martin; Wesseler, Claas; Wiegand, Jérg; Wilhelm,
Stefan; Wilke, Jochen; Zahn, Mark-Oliver; Zaiss, Matthias;
Zeth, Matthias.

References

1.

10.

11.

12.

13.

14.

Planchard D, Popat S, Kerr K, et al. Metastatic non-small
cell lung cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol.
2018;29(suppl 4):iv192-iv237.

. Zago G, Muller M, van den Heuvel M, Baas P. New tar-

geted treatments for non-small-cell lung cancer - role of
nivolumab. Biol Targets Ther. 2016;10:103-117.

. Schiller JH, Harrington D, Belani CP, et al. Comparison of

four chemotherapy regimens for advanced non-small-
cell lung cancer. N Engl J Med. 2002;346:92-98.

. Brahmer J, Reckamp KL, Baas P, et al. Nivolumab versus

docetaxel in Advanced squamous-Cell non-small-Cell
Lung Cancer. N Engl J Med. 2015;373:123-135.

. Borghaei H, Paz-Ares L, Horn L, et al. Nivolumab versus

docetaxel in Advanced nonsquamous non-small-Cell Lung
Cancer. N Engl J Med. 2015;373:1627-1639.

. Herbst RS, Baas P, Kim DW, et al. Pembrolizumab versus

docetaxel for previously treated, PD-L1-positive,
advanced non-small-cell lung cancer (KEYNOTE-010): a
randomised controlled trial. Lancet. 2016;387:1540-1550.

. Rittmeyer A, Barlesi F, Waterkamp D, et al. Atezolizu-

mab versus docetaxel in patients with previously treated
non-small-cell lung cancer (OAK): a phase 3, open-label,
multicentre randomised controlled trial. Lancet.
2017;389:255-265.

. Reck M, Rodriguez-Abreu D, Robinson AG, et al. Pem-

brolizumab versus Chemotherapy for PD-L1-Positive
non-small-Cell Lung Cancer. N Engl J Med.
2016;375:1823-1833.

. Reck M, Rodriguez-Abreu D, Robinson AG, et al. Five-

year outcomes with pembrolizumab versus chemo-
therapy for metastatic non-small-cell lung cancer with
PD-L1 tumor proportion score > 50%. J Clin Oncol.
2021;39:2339-2349.

Mok TSK, Wu YL, Kudaba I, et al. Pembrolizumab versus
chemotherapy for previously untreated, PD-L1-
expressing, locally advanced or metastatic non-small-cell
lung cancer (KEYNOTE-042): a randomised, open-label,
controlled, phase 3 trial. Lancet. 2019;393:1819-1830.
Corrigan-Curay J, Sacks L, Woodcock J. Real-world evi-
dence and real-world data for evaluating drug safety and
effectiveness. JAMA. 2018;320:867-868.

Karim S, Xu Y, Kong S, Abdel-Rahman O, Quan ML,
Cheung WY. Generalisability of common oncology clinical
trial eligibility criteria in the real world. Clin Oncol (R
Coll Radiol). 2019;31:e160-e166.

Gan CL, Stukalin I, Meyers DE, et al. Outcomes of pa-
tients with solid tumour malignancies treated with first-
line immuno-oncology agents who do not meet eligi-
bility criteria for clinical trials. Eur J Cancer.
2021;151:115-125.

Yoo SH, Keam B, Kim M, Kim TM, Kim DW, Heo DS.
Generalization and representativeness of phase Il im-
mune checkpoint blockade trials in non-small cell lung
cancer. Thorac Cancer. 2018;9:736-744.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

CPI in Trial-Eligible or -Ineligible RW NSCLC 15

Griesinger F, Eberhardt W, Nusch A, et al. Biomarker
testing in non-small cell lung cancer in routine care:
analysis of the first 3,717 patients in the German pro-
spective, observational, nation-wide CRISP Registry
(AIO-TRK-0315). Lung Cancer. 2021;152:174-184.
Sebastian M, Eberhardt WEE, Hoffknecht P, et al. KRAS
G12C-mutated advanced non-small cell lung cancer: A
real-world cohort from the German prospective, obser-
vational, nation-wide CRISP Registry (AIO-TRK-0315).
Lung Cancer. 2021;154:51-61.

Metzenmacher M, Griesinger F, Hummel HD, et al.
Prognostic factors in nonsmall cell lung cancer: insights
from the German Crisp registry. Eur Respir J. 2023;61:
2201336.

Reck M, Rodriguez-Abreu D, Robinson AG, 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;37:537-546.

Cella DF, Bonomi AE, Lloyd SR, Tulsky DS, Kaplan E,
Bonomi P. Reliability and validity of the Functional
Assessment of Cancer Therapy-Lung (FACT-L) quality of
life instrument. Lung Cancer. 1995;12:199-220.

Kroenke K, Spitzer RL, Williams JBW, Lowe B. An ultra-
brief screening scale for anxiety and depression: the
PHQ-4. Psychosomatics. 2009;50:613-621.

Lowe B, Wahl I, Rose M, et al. A 4-item measure of
depression and anxiety: validation and standardization
of the Patient Health Questionnaire-4 (PHQ-4) in the
general population. J Affect Disord. 2010;122:86-95.
Kaplan EL, Meier P. Nonparametric estimation from
incomplete observations. J Am Stat Assoc. 1958;53:457-
481.

Quan H, Li B, Couris CM, et al. Updating and validating
the Charlson comorbidity index and score for risk
adjustment in hospital discharge abstracts using data
from 6 countries. Am J Epidemiol. 2011;173:676-682.
Frost N, Kollmeier J, Misch D, et al. Pembrolizumab
as first-line palliative therapy in PD-L1 over-
expressing (> 50%) NSCLC: real-world results with
special focus on PS > 2, brain metastases, and ste-
roids. Clin Lung Cancer. 2021;22:411-422.

Velcheti V, Hu X, Yang L, Pietanza MC, Burke T. Long-
term real-world outcomes of first-line pembrolizumab
monotherapy for metastatic non-small cell lung cancer
with >50% expression of programmed cell death-ligand
1. Front Oncol. 2022;12:834761.

Smit HJM, Aerts J, van den Heuvel M, et al. Effects of
checkpoint inhibitors in advanced non-small cell lung
cancer at population level from the National Immuno-
therapy Registry. Lung Cancer. 2020;140:107-112.
Grosjean HAI DS, Meyers DE, Meyers DE, et al.
Effectiveness and safety of first-line pembrolizumab
in older adults with PD-L1 positive non-small cell
lung cancer: a retrospective cohort study of the
Alberta immunotherapy database. Curr Oncol.
2021;28(5):4213-4222.

Jiménez Galan R, Prado-Mel E, Pérez-Moreno MA, Cab-
allano-Infantes E, Flores Moreno S. Influence of perfor-
mance status on the effectiveness of pembrolizumab
monotherapy in first-line for advanced non-small-cell


http://refhub.elsevier.com/S2666-3643(23)00169-8/sref1
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref1
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref1
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref1
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref2
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref2
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref2
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref3
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref3
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref3
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref4
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref4
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref4
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref5
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref5
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref5
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref6
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref6
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref6
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref6
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref7
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref7
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref7
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref7
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref7
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref8
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref8
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref8
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref8
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref9
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref9
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref9
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref9
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref9
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref9
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref10
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref10
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref10
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref10
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref10
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref11
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref11
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref11
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref12
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref12
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref12
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref12
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref13
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref13
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref13
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref13
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref13
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref14
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref14
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref14
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref14
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref15
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref15
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref15
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref15
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref15
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref16
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref16
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref16
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref16
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref16
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref17
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref17
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref17
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref17
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref18
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref18
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref18
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref18
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref18
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref19
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref19
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref19
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref19
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref20
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref20
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref20
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref21
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref21
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref21
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref21
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref22
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref22
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref22
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref23
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref23
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref23
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref23
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref24
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref24
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref24
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref24
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref24
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref24
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref24
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref25
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref25
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref25
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref25
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref25
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref25
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref26
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref26
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref26
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref26
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref27
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref27
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref27
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref27
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref27
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref27
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref28
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref28
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref28
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref28

16

29.

30.

31.

32.

33.

Griesinger et al

lung cancer: results in a real-world population. Biology.
2021;10:890.

Dall’Olio FG, Maggio |, Massucci M, Mollica V,
Fragomeno B, Ardizzoni A. ECOG performance status >2
as a prognostic factor in patients with advanced non
small cell lung cancer treated with immune checkpoint
inhibitors-a systematic review and meta-analysis of real
world data. Lung Cancer. 2020;145:95-104.

Sehgal K, Gill RR, Widick P, et al. Association of per-
formance status with survival in patients with
advanced non-small cell lung cancer treated with
pembrolizumab monotherapy. JAMA Netw Open.
2021;4:e2037120.

Alessi JV, Ricciuti B, Jiménez-Aguilar E, et al. Out-
comes to first-line pembrolizumab in patients with PD-
L1-high (>50%) non-small cell lung cancer and a poor
performance status. J Immunother Cancer. 2020;8:
e001007.

Matsubara T, Seto T, Takamori S, et al. Anti-PD-1 mono-
therapy for advanced NSCLC patients with older age or
those with poor performance status. Onco Targets Ther.
2021;14:1961-1968.

Meyers DE, Pasternak M, Dolter S, et al. Impact of per-
formance status on survival outcomes and health care
utilization in patients with advanced NSCLC treated with
immune checkpoint inhibitors. JTO Clin Res Rep. 2023;4:
100482.

34.

35.

36.

37.

38.

39.

JTO Clinical and Research Reports Vol. 5 No. 4

Hosokawa S, Ichihara E, Harada D, et al. Pembrolizumab
in advanced NSCLC patients with poor performance
status and high PD-L1 expression: OLCSG 1801. Int J Clin
Oncol. 2022;27:1139-1144.

Middleton G, Brock K, Savage 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;8:895-904.

Felip E, Ardizzoni A, Ciuleanu T, 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;127:160-172.

Facchinetti F, Di Maio M, Perrone F, Tiseo M. First-line
immunotherapy in non-small cell lung cancer patients
with poor performance status: a systematic review and
meta-analysis. Transl Lung Cancer Res. 2021;10:2917-
2936.

Sun L, Davis CW, Hwang WT, et al. Outcomes in patients
with non-small-cell lung cancer with brain metastases
treated with pembrolizumab-based therapy. Clin Lung
Cancer. 2021;22:58-66.€3.

Steffen McLouth LE, Lycan TW, Levine BJ, et al. Patient-
reported outcomes from patients receiving immunotherapy
or chemoimmunotherapy for metastatic non-small-cell lung
cancer in clinical practice. Clin Lung Cancer. 2020;21:255-
263.e4.


http://refhub.elsevier.com/S2666-3643(23)00169-8/sref28
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref28
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref29
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref29
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref29
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref29
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref29
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref29
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref29
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref30
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref30
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref30
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref30
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref30
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref31
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref31
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref31
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref31
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref31
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref31
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref32
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref32
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref32
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref32
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref33
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref33
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref33
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref33
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref33
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref34
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref34
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref34
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref34
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref35
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref35
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref35
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref35
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref36
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref36
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref36
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref36
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref36
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref37
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref37
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref37
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref37
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref37
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref38
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref38
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref38
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref38
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref39
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref39
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref39
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref39
http://refhub.elsevier.com/S2666-3643(23)00169-8/sref39

	Checkpoint Inhibitor Monotherapy in Potentially Trial-Eligible or Trial-Ineligible Patients With Metastatic NSCLC in the Ge ...
	Introduction
	Patients and Methods
	Study Design and Patients
	Definition of Trial Ineligibility and Eligibility
	Patient-Reported Outcome
	Statistical Analysis

	Results
	Cohort Definition and Trial Eligibility
	Patient and Tumor Characteristics
	Treatment and Response to Therapy
	Clinical Outcome
	Patient-Reported Outcome

	Discussion
	CRediT Authorship Contribution Statement
	flink6
	flink7
	Ethics Statement
	Data Availability Statement
	Appendix
	CRISP Registry Group

	References


