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Background: Immunotherapy using inhibitors targeting immune checkpoint programmed cell death protein 1 (PD-1)/
programmed death-ligand 1 (PD-L1) is currently the standard of care in patients with advanced non-small-cell lung
cancer (NSCLC).
Materials and methods: We carried out a nationwide cohort retrospective study of consecutive patients with
advanced, refractory NSCLC who received nivolumab as second to later lines of treatment as part of the expanded
access program. Key objectives were to assess the efficacy and safety of nivolumab and the efficacy of first post-
nivolumab treatment.
Results: Nine hundred and two patients were enrolled: 317 (35%) with squamous cell carcinoma and 585 (65%) with non-
squamous cell carcinoma. Median age was 64 years; there were 630 (70%) men, 795 (88%) smokers, 723 (81%) patients
with an Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0/1, 197 (22%) patients with brain
metastases, and 212 (27%) with liver metastases. Best response was partial response for 16.2% and stable disease (SD)
for 30.5%. Progression-free survival and overall survival (OS) rates at 2, 3, and 5 years were 8% and 25%, 6% and 16%,
and 4% and 10%, respectively. At multivariate analysis, ECOG PS �2 [hazard ratio (HR) ¼ 2.13, 95% confidence interval
(95% CI) 1.78-2.55, P < 0.001], squamous histology (HR ¼ 1.17, 95% CI 1.01-1.36, P ¼ 0.04), and presence of central
nervous system metastases (HR ¼ 1.29, 95% CI 1.08-1.54, P ¼ 0.005) were significantly associated with lower OS. Four
hundred and ninety-two patients received at least one treatment after discontinuation of nivolumab, consisting of
systemic therapies in 450 (91%). Radiation therapy was delivered to 118 (24%) patients.
Conclusion: The CLINIVO cohort represents the largest real-world evidence cohort with the use of immune checkpoint
inhibitor in advanced, metastatic NSCLC after failure of first-line chemotherapy, with long-term follow-up and analysis of
subsequent therapies. Our data confirm the efficacy of nivolumab in a cohort larger than that reported in landmark
clinical trials and identify prognostic factors, which reinforces the need for accurate selection of patients for
treatment with immune checkpoint inhibitors. Our data indicate that oligoprogression is frequent after nivolumab
exposure and provide a unique insight into the long-term survival.
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INTRODUCTION

Non-small-cell lung cancer (NSCLC) represents the first
cause of cancer-related death,1 as a majority of patients
are diagnosed with advanced disease, for which historical
treatment options have been limited leading to poor
outcomes.2 Immunotherapy using inhibitors targeting the
immune checkpoint programmed cell death protein 1 (PD-
1)/programmed death-ligand 1(PD-L1) is currently the
standard of care as first-line treatment,3 both as single
agent4 or combined with standard platin-based chemo-
therapy,5,6 and possibly combined with other immune
checkpoint inhibitors targeting cytotoxic T-lymphocyte-
associated protein 4 (CTLA-4) in selected patients.7 His-
torically, anti-PD-1/PD-L1 immune checkpoint inhibitors
have been used as second-line treatment, after landmark
phase III, randomized trials were reported, demonstrating
the benefit as compared to docetaxel chemotherapy.8-11

As a significant proportion of patients may actually not
be eligible for immunotherapy in the first-line setting,12

some patients may still receive immunotherapy as
second-line treatment. Meanwhile, long-term follow-up is
available from clinical trials assessing immune checkpoint
in that setting.13-15

Nivolumab was the first fully human PD-1 immune
checkpoint inhibitor antibody approved in advanced NSCLC.
Nivolumab demonstrated a significant objective response
rate (ORR) and overall survival (OS) benefit versus docetaxel
in pretreated patients with advanced squamous and non-
squamous NSCLC, with an ORR of 20% and 19% versus
9% and 12% (P ¼ 0.008 and P ¼ 0.020), respectively, and a
median OS of 9.2 and 12.2 months versus 6.0 and 9.4
months [hazard ratio (HR) ¼ 0.59, 96% confidence interval
(CI) 0.44-0.79, P < 0.001, and HR ¼ 0.73, 96% CI 0.59-0.89,
P ¼ 0.002, respectively].8,9 From the limited cohort of pa-
tients treated as part of those trials, long-term follow-up
indicates a 5-year progression-free survival (PFS) and OS of
8.0% versus 0%, and 13.4% versus 2.6% for nivolumab
versus docetaxel, respectively.13

Besides randomized clinical trials, real-world data
represent a major piece of knowledge in the clinical de-
cision making for immunotherapy in NSCLC, providing
clinicians with data from special population not enrolled
or analyzed in such trials, capturing the actual treatment
sequences before and after immunotherapy, and ulti-
mately assessing the reproducibility of results in patients,
especially in the long-term setting.16 Here, we report the
results of French Cooperative Thoracic Intergroup (IFCT)
1502-CLINIVO, a French nationwide cohort study of
consecutive patients with advanced, refractory NSCLC who
received nivolumab as second to later lines of treatment,
that provide with a unique opportunity to address those
objectives.
https://doi.org/10.1016/j.esmoop.2021.100353
MATERIALS AND METHODS

Study design

IFCT 1502-CLINIVO study is a retrospective study of patients
who received nivolumab as part of the French expanded
access program (Autorisation Temporaire d’Utilisation) that
took place from January 2015 for squamous, and June 2015
for non-squamous NSCLC, until August 2015. Nivolumab (3
mg/kg every 2 weeks) was available upon physician request
after the failure of at least one prior line of platinum-based
chemotherapy. A total of 1946 patients were included in
this program. The study was approved by the Protocol
Assessment Committee of the French Respiratory Medicine
Society on 15 June 2016, the Consulting Committee for
Information Technology on Health Data on 12 July 2016,
and the National Commission on Informatics and Liberties
on 28 December 2016. The study was registered in
ClinicalTrials.gov database under the ID NCT02933346.
Eligibility criteria

The French expanded access program required patients to
fulfill the main inclusion criteria of the landmark clinical
trials of nivolumab:8,9 (i) pathological diagnosis of NSCLC;
(ii) stage IIIB or IV, or recurrent; (iii) age of 18 years or older;
(iv) life expectancy of at least 3 months; (v) Eastern Coop-
erative Oncology Group (ECOG) performance status (PS) of
0 or 1; (vi) adequate hematologic, hepatic, and renal
function. Patients were required to have progression or
recurrence during or after at least one systemic platin-based
chemotherapy. Exclusion criteria included: (i) treatment
with steroids �10 mg equivalent prednisone in the last 14
days before the initiation of nivolumab; (ii) human immu-
nodeficiency virus infection or known autoimmune disease,
with the exception of residual hypothyroidism due to an
autoimmune condition, type 1 diabetes mellitus, or psori-
asis not requiring systemic treatment; (iii) symptomatic or
active central nervous system (CNS) metastasis; (iv) previ-
ous treatment with any immune checkpoint inhibitor; (v)
absence of eligibility for an ongoing clinical trial. Eligibility
was centrally reviewed as part of the program.
Study endpoints

The key objectives of the study were the following: (i)
assessing the efficacy and the safety of nivolumab and (ii)
assessing the efficacy of first post-nivolumab treatment. The
main endpoints were OS, PFS, and best ORR to nivolumab
and first post-nivolumab, and grade �2 toxicities of nivo-
lumab. We aimed at identifying predictors for those end-
points. Patients were treated in a real-life setting, but
imaging assessment using brain, thorax, and abdomen
computed tomography scan carried out every 8 weeks was
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actually mandatory and reports were centrally reviewed
before continuation of nivolumab was allowed. Patient
safety was evaluated on the basis of physical examination,
blood tests as per local regulations and standards of care,
and had also to be centrally reviewed every 8 weeks.
Adverse events were graded according to National Cancer
Institute Common Terminology Criteria for Adverse Events
version 4.0.
Collection of data

Data from the first 902 patients enrolled in the program
were collected from medical records at 69 investigator sites,
by research study assistants working at the French Thoracic
Cancer Intergroup, using a dedicated case report form.
Besides study endpoints, a total of 225 variables were
actually collected, including the above-mentioned eligibility
criteria, smoking history, histology, PD-L1 and routine
sequencing results for oncogenic alterations such as EGFR,
KRAS mutations and ALK rearrangements, site of metastases
at baseline and at time of progression, and treatment
received before and after nivolumab treatment.
Statistical analyses

All patients who received at least one injection of nivolu-
mab were included in the statistical analyses. Follow-up was
conducted until April 2020. Disease progression and re-
sponses were evaluated by Response Evaluation Criteria in
Solid Tumours (RECIST) v1.1, by each investigator. PFS and
OS were estimated by using the KaplaneMeier method;
median times were reported with 95% CIs. PFS was calcu-
lated from the start of nivolumab/first post-nivolumab
treatment until any evidence of progressive disease or
death, whichever occurred first. OS was calculated from the
start of nivolumab/first post-nivolumab treatment until
death from any cause or last follow-up. The log-rank test
was used for survival comparisons. A proportional hazards
regression model was used to test the association of each
factor with PFS and OS, and then factors with a P value
<0.20 were included in a multivariate model to identify the
independent prognostic roles of patient characteristics. HRs
and their 95% CIs were reported. Statistical analyses were
computed with SAS 9.4 software (SAS Institute Inc., Cary,
NC).

RESULTS

Patient population

A total of 902 patients were enrolled in the study
(Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2021.100353), including 317 (35%) patients
with squamous cell carcinoma and 585 (65%) patients with
non-squamous cell carcinoma. Baseline characteristicsdat
the time of nivolumab initiationdof the 902 patients
enrolled in the study are reported in Table 1. Overall, me-
dian age was 64 years, and there were 630 (70%) men, 795
(88%) smokers, 723 (80%) ECOG PS 0/1 patients, 197 (22%)
patients with brain metastases, and 212 (26%) with liver
Volume 7 - Issue 1 - 2022
metastases. Overall, 52 (6%) patients had a history of dys-
thyroidism and 108 (12%) of diabetes mellitus; 161 (39%)
patients had chronic pulmonary obstructive disease (COPD).
Eighty-one (9%) patients had received steroids within 2
weeks before nivolumab initiation.

Nivolumab was administered as second, third, fourth line
and plus of treatment and beyond for 243 (27%), 285 (32%),
and 374 (41%) patients, respectively. PD-L1 expression had
been assessed in only 74 (8%) patients. With regard to
molecular characterization of non-squamous cell carci-
nomas, EGFR and KRAS mutations were present in 34 (6%)
and 163 (28%) patients, respectively.
Treatment with nivolumab

Best response as per investigator assessment was objective
response (OR) for 18.8% (95% CI 16.1% to 21.6%), stable
disease (SD) for 35.5% (95% CI 32.1% to 38.9%), and pro-
gression disease (PD) for 45.0% (95% CI 41.5% to 48.5%) of
patients. Median duration of nivolumab treatment was 2.5
months (range: 0.4-64.7 months), with a median number of
nivolumab injections of 6 (range: 1-128); median duration
of response was 15.3 months (range: 0.3-62.2 months).
After a median follow-up of 57.2 months (95% CI 56.9-57.5
months), 887 (98%) patients had discontinued nivolumab;
median PFS was 2.0 months (95% CI 1.9-2.2 months), and
median OS from the initiation of nivolumab was 9.7 months
(95% CI 9.0-11.1 months) (Figure 1A and B).

At univariate analysis, patients treated with steroid
administration within the previous 2 weeks before first
nivolumab administration had a significant lower median
PFS (1.7 versus 2.1 months, P < 0.01) and OS (5.7 versus
10.3 months, P < 0.001), as well as patients with liver
metastases [1.7 versus 2.3 months for PFS (P < 0.001) and
5.1 versus 11.6 months for OS (P < 0.001)]. At multivariate
analysis, ECOG PS �2 (HR ¼ 2.05, 95% CI 1.69-2.47, P <
0.001), squamous histology (HR ¼ 1.23, 95% CI 1.05-1.45,
P ¼ 0.01), presence of CNS metastases (HR ¼ 1.23, 95% CI
1.02-1.48, P ¼ 0.03), presence of liver metastasis (HR ¼
1.58, 95% CI 1.34-1.88, P < 0.001), and presence of bone
metastasis (HR ¼ 1.26, 95% CI 1.07-1.47, P ¼ 0.004) were
significantly associated with lower OS (Table 2). Gender, age
at initiation of nivolumab, smoking history, and steroid
administration within the previous 2 weeks before first
nivolumab were not significantly associated with OS. In PS
�2 patients, median PFS and OS were 1.7 (95% CI 1.5-1.8)
months and 3.4 (95% CI 2.7-4.2) months, respectively
(Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmoop.2021.100353). In patients with CNS metas-
tases, median PFS and OS were 1.8 (95% CI 1.7-1.9) months
and 6.8 (95% CI 5.2-8.6) months, respectively
(Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmoop.2021.100353).

Among the 243 patients treated in a second-line setting,
OR to first-line chemotherapy was predictive of longer
median OS (HR ¼ 0.45, 95% CI 0.30-0.67, P < 0.001).

In this cohort, the number of patients with known EGFR
or PD-L1 status was too small to assess efficacy endpoints in
https://doi.org/10.1016/j.esmoop.2021.100353 3
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Table 1. Characteristics of the 902 patients who received nivolumab enrolled in the IFCT 1502-CLINIVO study

Squamous (n [ 317) Non-squamous (n [ 585) Total (N [ 902)

Sex F n (%) 58 (18.3) 214 (36.6) 272 (30.2)
Age (years) Median 66 63 64

Range (36.4-86.6) (34.1-88.2) (34.1-88.2)
Smoking Never smoker n (%) 18 (5.7) 88 (15.1) 795 (88.2)

Smoker n (%) 299 (94.3) 496 (84.9) 106 (11.8)
Number of pack-years Median 40 35 40

Range (1-130) (0.3-132) (0.3-132)
Number of prior lines 1 n (%) 80 (25.2) 163 (27.9) 243 (26.9)

2 n (%) 115 (36.3) 170 (29.1) 285 (31.6)
3 n (%) 64 (20.2) 113 (19.3) 177 (19.6)
4 n (%) 44 (13.9) 71 (12.1) 115 (12.7)
>4 n (%) 14 (4.4) 68 (11.6) 82 (9.1)

Brain metastasis (at initiation of nivolumab) No n (%) 277 (87.4) 428 (73.2) 705 (78.2)
Yes n (%) 40 (12.6) 157 (26.8) 197 (21.8)

PD-L1 (IHC) Negative n (%) 18 (85.7) 32 (57.1) 50 (64.9)
Positive n (%) 3 (14.3) 21 (37.5) 24 (31.2)

Performance status (initiation of nivolumab) 0 n (%) 63 (20) 134 (23.2) 197 (22.1)
1 n (%) 195 (61.9) 331 (57.3) 526 (58.9)
2 n (%) 49 (15.6) 99 (17.1) 148 (16.6)
3 n (%) 6 (1.9) 13 (2.2) 19 (2.1)
4 n (%) 2 (0.6) 1 (0.2) 3 (0.3)
Missing n 2 7 9

IFCT, French Cooperative Thoracic Intergroup; IHC, immunohistochemistry; PD-L1, programmed death-ligand 1.
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these subsets of patients. The presence of KRAS mutation
was not statistically correlated with outcomes.

The safety profile of nivolumab is shown in
Supplementary Table S1, available at https://doi.org/10.
1016/j.esmoop.2021.100353; overall, maximal grade for
any adverse event occurring during the first year of treat-
ment was 2/3/4/5 for 216 (24%), 75 (8%), 9 (1%), and 6
(1%) patients, respectively; most frequent events were
cutaneous, general, endocrine, and digestive toxicities;
>40% of grade >2 toxicities occurred within the first 6
weeks of treatment (Supplementary Figure S3, available at
https://doi.org/10.1016/j.esmoop.2021.100353). Late tox-
icities related to nivolumabdoccurring 1 year and beyond
after treatment initiationdwere observed in 46 (5%) pa-
tients, 8 of whom presented with grade 3 endocrine, gen-
eral, neuromuscular, investigational, metabolism, nervous,
and pulmonary events. Nivolumab was discontinued
because of toxicity in 84 (9.5%) patients. Overall, 120 pa-
tients presented with progression within the first 4 weeks
after nivolumab initiation, suggesting occurrence of hyper-
progressive disease; the only clinical predictor of such early
progression was PS �2 (P < 0.001). Of those patients, only
18 received post-nivolumab treatment.
First post-nivolumab treatment

Most frequent sites of disease progression after nivolumab
were the following: lung (57% of patients), liver (23% of
patients), and brain and bone (18% of patients each); oli-
goprogressive disease was observed in 193 (35%) patients.
Overall, 492 patients received at least one treatment after
discontinuation of nivolumab, consisting of systemic ther-
apies in 450 (91%) patients (Table 3). Single-agent chemo-
therapy was the most frequent option (61%), with
4 https://doi.org/10.1016/j.esmoop.2021.100353
gemcitabine (18% of patients), docetaxel (17% of patients),
erlotinib (13% of patients), paclitaxel (11% of patients), and
vinorelbine (9% of patients). Rechallenge of nivolumab was
done in 28 patients. Interestingly, radiation therapy was
delivered to 118 (24%) patients, corresponding to 61% of
patients with oligoprogressive disease. Access to post-
nivolumab treatment was higher in patients with an ECOG
PS of 0/1 (90% versus 69%, P < 0.001), patients with non-
squamous histology (68% versus 61%, P ¼ 0.02), and pa-
tients who received nivolumab as second or third line (63%
versus 52%, P ¼ 0.001), but was not different according to
gender, age, smoking status, presence of CNS metastases, or
disease control with nivolumab.

Best response rates to first post-nivolumab treatment
was partial response (PR)/SD/PD/not evaluable for 16%/
46%/37%/1%, respectively. Median PFS and OS to first post-
nivolumab treatment were 3.1 (95% CI 2.7-3.6) months and
8.0 (95% CI 6.9-9.0) months, respectively (Figure 2A and B).
In the 28 patients who had nivolumab rechallenge, median
duration of treatment was 4.1 months (Supplementary
Figure S4, available at https://doi.org/10.1016/j.esmoop.
2021.100353). Factors associated with significantly lower
OS after initiation of first post-nivolumab treatment were
ECOG PS �2 (HR ¼ 1.62, 95% CI 1.18-2.22, P ¼ 0.003),
squamous histology (HR ¼ 1.38, 95% CI 1.12-1.70, P ¼
0.002), and presence of CNS metastases (HR ¼ 1.34, 95% CI
1.04-1.72, P ¼ 0.02). Factors associated with significantly
higher OS after initiation of first post-nivolumab treatment
were response to nivolumab (HR ¼ 0.62, 95% CI 0.41-0.93,
P ¼ 0.02) and long-term duration of nivolumab (treatment
duration �3 months) (HR ¼ 0.68, 95% CI 0.49-0.95, P ¼
0.02) (Supplementary Table S2, available at https://doi.
org/10.1016/j.esmoop.2021.100353); meanwhile, duration
of first post-nivolumab treatment was actually not
Volume 7 - Issue 1 - 2022
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Figure 1. Overall survival (A) and progression-free survival (B) of the 902 patients enrolled in the French Cooperative Thoracic Intergroup (IFCT) 1502-CLINIVO
study after initiation of nivolumab.
CI, confidence interval.
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correlated with that of nivolumab treatment (Figure 2C).
Subsequent line of treatment did not impact the outcome
after initiation of first post-nivolumab treatment.
Long-term survival

In our cohort, PFS and OS rates at 2, 3, and 5 years were 8%
and 25%, 6% and 16%, and 4% and 10%, respectively
(Figure 1). No significant predictor of OS �5 years was
identified.
Volume 7 - Issue 1 - 2022
DISCUSSION

The CLINIVO cohort represents the largest real-world evi-
dence cohort with the use of nivolumab or actually any
other immune checkpoint inhibitor in advanced, metastatic
NSCLC after the failure of first-line chemotherapy, with
long-term follow-up and analysis of subsequent therapies.
Taken together, our results in a cohort of 902 patients (i)
confirm the efficacy of nivolumab in a cohort of patients
larger than that reported in landmark clinical trials; (ii)
identify prognostic factorsdPS �2 and presence of brain
https://doi.org/10.1016/j.esmoop.2021.100353 5
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Table 2. Predictors of overall survival in the 902 patients who received nivolumab enrolled in the IFCT 1502-CLINIVO study

Cox model for OS

Univariate model Multivariate model

Factors n HR 95% CI P HR 95% CI P

Gender Female 272 1.000
Male 630 0.919 (0.79-1.07) 0.2780

Age class I LT70y 670 1.000
GTE70y 232 0.993 (0.85-1.17) 0.9347

Smoking No 106 1.000
Yes 795 0.909 (0.73-1.13) 0.3972

PS class LT2 723 1.000 1.000
GTE2 170 2.165 (1.81-2.59) <0.0001 2.048 (1.69-2.47) <0.0001

Histology NSCC 585 1.000 1.000
SCC 317 1.124 (0.97-1.30) 0.1187 1.234 (1.05-1.45) 0.0120

Brain metastasis No 705 1.000 1.000
Yes 197 1.216 (1.03-1.44) 0.0243 1.229 (1.02-1.48) 0.0278

Liver metastasis No 600 1.000 1.000
Yes 212 1.640 (1.39-1.94) <0.0001 1.585 (1.34-1.88) <0.0001

Bone metastasis No 508 1.000 1.000
Yes 305 1.292 (1.11-1.51) 0.0010 1.257 (1.07-1.47) 0.0044

Steroid administration No 817 1.000 1.000
Yes 81 1.519 (1.19-1.93) 0.0006 1.175 (0.91-1.52) 0.2135

CI, confidence interval; GTE, greater than or equal; HR, hazard ratio; IFCT, French Cooperative Thoracic Intergroup; LT, lower than; NSCC, non-squamous cell carcinoma; OS, overall
survival; PS, performance status; SCC, squamous cell carcinoma.
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metastasesdthat were not part of the inclusion of those
trials, which reinforces the need for accurate selection of
patients for treatment with immune checkpoint inhibitors;
(iii) indicate that oligoprogression is frequent after nivolu-
mab exposure; and (iv) provide a unique insight into the
long-term survival of those patients.

In our cohort of 317 patients with squamous cell carci-
nomas and 585 patients with non-squamous cell carcinomas,
ORR was 16% and OS was 9.7 months, which confirms
the efficacy of nivolumab in chemotherapy-refractory
NSCLC; these figures are in line with those reported in the
second-line trials CheckMate-017dfor squamous cell carci-
nomasdand CheckMate-057dfor non-squamous cell car-
cinomasdof 20% and 9.2 months, and 19% and 12.2
months, respectively, despite patients in our cohort being
treated in a more advanced settingd75% of patients had
Table 3. First post-nivolumab treatment in 492 patients enrolled in the
IFCT 1502-CLINIVO study

Systemic treatment n ¼ 450 (91.5%)
Single-agent
chemotherapy

n ¼ 273 (61%) Docetaxel 77 (17%)
Gemcitabine 79 (18%)
Paclitacel �
bevacizumab

50 (11%)

Vinorelbine 39 (9%)
Pemetrexed 26 (6%)
Other 2 (1%)

Platin-based doublet n ¼ 47 (10%) Platinepaclitaxel 25 (6%)
Other 22 (5%)

Targeted therapy n ¼ 78 (17%) Erlotinib 59 (13%)
Other 19 (4%)

Immunotherapy
rechallenge

n ¼ 37 (8%) Nivolumab 29 (6%)
Other 8 (2%)

Other/unknown
systemic treatment

n ¼ 15 (3%)

Radiotherapy n ¼ 118 (24%)
Surgery n ¼ 18 (4%)

IFCT, French Cooperative Thoracic Intergroup.
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received two lines of previous treatment.8,9,13 In addition,
selection of patients in the CLINIVO study was less stringent
regarding clinical characteristics, as 18% of patients had a PS
�2 and 13% had brain metastases, which were exclusion
criteria in those trials, as well as in the vast majority of clinical
trials assessing immune checkpoint inhibitors, these char-
acteristics were part of the recommended enrollment
criteria for requesting the expanded access program, but
physicians actually treated patients ultimately not fulfilling
those, based on the analysis of medical records. Interest-
ingly, our multivariate analysis indicates that these patients
had a significantly worse outcome. Most patients who pre-
sented with early disease progression within the first 4
weeks were those with PS�2. Dedicated trials are needed to
further assess the opportunities in such clinical situations;
CheckMate-817 is a multi-cohort, open-label phase IIIb/IV
study investigating the safety and efficacy of flat-dose nivo-
lumab plus weight-based low-dose ipilimumab in advanced
NSCLC, conducted in patients with ECOG PS of 2 or asymp-
tomatic untreated brain metastases, hepatic or renal
impairment, or human immunodeficiency virus; reported
results show a more limited efficacy of immunotherapy in
those patients.17 Other trials are ongoing. Meanwhile, some
clinical features previously reported to impact the outcome
with immune checkpoint inhibitors were not confirmed in
our study, including gender, liver metastases, steroid
administration before treatment, COPD, or digestive tract
disease.18-22 As in the CheckMate-817 trial, these charac-
teristics were not associated with a worse safety profile in
our study.17 Ultimately, biomarkers were not systematically
tested at the time CLINIVO was initiated to allow further
analyses.

Finally, we did not confirm any association between early
occurrence of side-effects and treatment outcomes, while,
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Figure 2. Overall survival (OS) (A) and progression-free survival (PFS) (B) of the 492 patients enrolled in the French Cooperative Thoracic Intergroup (IFCT) 1502-
CLINIVO study from the initiation of first post-nivolumab treatment. (C) Duration of nivolumab treatment (red line) and first post-nivolumab treatment (blue line).
CI, confidence interval.
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as previously reported,18-23 these occurred within the first 6
weeks of treatment for the majority of patients.

A major lesson learned from our study is the unique
analysis of progression patterns and treatment strategies
beyond nivolumab. Our data indicate that oligoprog-
ressive disease was observed in 193 (35%) patients, which
may lead to a pragmatic decision based on the experience
with oncogene-addicted NSCLC for which local ablative
treatment is delivered, while continuation of the ongoing
line of systematic therapy may be decided, with signifi-
cant survival benefit;24 such strategy was previously
Volume 7 - Issue 1 - 2022
reported with immune checkpoint inhibitors in NSCLC,25

and has been integrated as an option at disease pro-
gression in the design of most clinical trials as well. Our
study in a large cohort of consecutive patients indicates
that a large subset of patientsd24% received radio-
therapy as first post-nivolumab treatmentdmay benefit
from such strategy.

With regard to switching to subsequent line of treatment
after nivolumab, most patients received single-agent
chemotherapy; while some reports in small cohorts of
patients suggested a potentially higher efficacy of
https://doi.org/10.1016/j.esmoop.2021.100353 7
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chemotherapy after exposure to immune checkpoint in-
hibitors,26 our data are more mitigated in this regard, as
ORR, PFS, and OSd12%, 3.1 months, and 8.0 months,
respectivelydare in line with expectations of efficacy of
late-line therapies in NSCLC.27 Only 28 patients in our study
had nivolumab rechallenge, for a median duration of 4.1
months, which is similar to reported data.15

As immune checkpoint inhibitors are now part of first-line
treatment, as single agent or in combination with chemo-
therapy,3-7 these findings regarding the patterns of disease
progression, post-immunotherapy strategies, and rechal-
lenge require to be revisited, to assess whether our results
are still applicable; limited data have been made available
so far. The understanding of the immunological spatial
heterogeneity is also a key in this regard.

CLINIVO provides for the first time long-term outcomes
with nivolumab in a real-world setting; PFS and OS rates at
5 years were 4% and 10%, respectively, indicating that 40%
of alive patients had no event related to their disease, and
may then be considered as cured. From the long-term data
from landmark second-line clinical trials, 5-year PFS is 8%
and OS ranges between 13% and 16% in unselected pa-
tients;13-15,28 these figures were higher in the KEYNOTE-010
trial with pembrolizumab, which excluded PD-L1-negative
patients.15 Long-term OS is much higher with first-line im-
mune checkpoint inhibitors targeting PD-1 or PD-L1, alone
or in combination with CTLA-4 inhibitors or chemotherapy,
ranging between 20% and 30%;29,30 the most significant
predictor may actually be PD-L1 status, which was not
assessable in our study. Ultimately, the chance of cure,
which may be defined as no event related to the disease
and discontinuation of any anticancer treatment, may be
achieved in up to half of those patients.
8 https://doi.org/10.1016/j.esmoop.2021.100353
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