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Identification of tumors harboring an overall active immune
phenotype may help for selecting patients with advanced
head and neck squamous cell carcinomas (HNSCC) and non-
small cell lung cancer (NSCLC) who may benefit from im-
munotherapies. In this context, we generated targeted gene
expression profiles in three and two independent cohorts of
patients with HNSCC or NSCLC respectively, treated or not
by PD-1/PD-L1 inhibitors. Notably, we generated two datasets
including 102 and 82 patients with HNSCC or NSCLC treated
with PD-1/PD-L1 inhibitors. Clinical information, including
detailed survival raw data, is available for each patient, al-
lowing to test association between gene expression data and
patient survival (overall and progression-free survival). More-
over, we also generated gene expression datasets of 27 paired
HNSCC samples from diagnostic biopsies and versus surgi-
cally resected specimens as well as 33 paired HNSCC sam-
ples at initial diagnosis (untreated) and at recurrence. Those
datasets may allow to test the stability of a given biomarker
across paired samples.
© 2022 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Specifications Table

Subject
Specific subject area

Type of data

How the data were acquired

Data format

Description of data collection

Data source location

Oncology

Gene expression profiles were generated in head and neck or lung cancer
samples in order to develop a biomarker to identify patients who may benefit

from PD-1/PD-L1 inhibitors.
Table
Figure

Gene expression profiles of each sample were generated with the HTG EdgeSeq
technology using the Oncology Biomarker panel. Sequencing was performed on

an [llumina MiSeq instrument using 150-cycle V3 kit.

Clinical data were collected prospectively for some patients included in clinical
trials testing PD-1/PD-L1 antibodies alone or in combination with other drugs

[1] as well as retrospectively from medical records.
Raw (deposited in Gene Expression Omnibus)
Analyzed (figures and tables included in this publication)

Five cohorts of patients with HNSCC and NSCLC patients treated at Centre Léon
Bérard (CLB, Lyon), at Centre Georges Francois Leclerc (CGFL, Dijon) and at
Groupe Hospitalier Pitié-Salpétriére (GHPS, Paris) in France, named CLB-OSCC,
CLB-IHN, NIVOBIO, CLB-TUMADOR and GHPS, were used for gene expression

profiling using the EdgeSeq Technology.

Sequencing was performed on an Illumina MiSeq instrument. Log transformed
Counts Per Million Standardization [log2(CPM)] was used to scale gene level

data within a sample.
Institution: Centre Léon Bérard

« City/Town/Region: Lyon

« Country: France

« Latitude and longitude for collected samples/data: 45.7412392 and
4.8786326

(continued on next page)
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Institution: Groupe Hospitalier Pitié-Salpétriére

« City/Town/Region: Paris
» Country: France
« Latitude and longitude for collected samples/data: 48.840183 and 2.363221

Data accessibility Raw and normalized data were deposited in Gene Expression Omnibus (GEO)
(CLB-0OSCC=GSE162519; CLB-IHN=GSE159067; NIVOBIO=GSE161537;
CLB-TUMADOR=GSE162520 and GHPS=GSE159141).
Repository name: Gene Expression Omnibus
Data identification number: GSE162519; GSE159067; GSE161537; GSE162520
and GSE159141
https://www.ncbi.nlm.nih.gov,

/gds/?term=GSE162519
https://www.ncbi.nlm.nih.gov/

/

/

ds/

ds/?term=GSE159067

https://www.ncbi.nlm.nih.gov/gds/?term=GSE161537

https://www.ncbi.nlm.nih.gov/gds/?term=GSE162520
https://www.ncbi.nlm.nih.gov/gds/?term=GSE159141

Related research article Our data article supports an original research article published into the
European Journal of Cancer [2]

Value of the Data

» To the best of our knowledge, the two cohorts of patients with advanced head and neck
(n=102) and non-small cell lung cancer (n=82), included in the current publication, are the
largest ones with both gene expression and clinical data including detailed survival data,
available in the public domain.

« The complete set of gene expression profiles and associated clinical information, including
detailed survival raw data for each patient, has been submitted to GEO, which will allow the
community to freely access the data.

» Gene expression profiles could be reused for further insights into the development of
biomarkers of response to PD-1/PD-L1 inhibitors as well as prognostic markers in patients
with HNSCC or NSCLC

1. Data Description
L1. Datasets

Five independent cohorts of patients with HNSCC or NSCLC, named CLB-OSCC, CLB-IHN,
NIVOBIO, CLB-TUMADOR and GHPS, included HNSCC and NSCLC patients treated at CLB (Lyon),
at CGFL (Dijon) and at GHPS (Paris) in France.

For each patient, targeted RNA sequencing was performed to generate gene expression
profile. Raw and normalized data were deposited in Gene Expression Omnibus (GEO) (CLB-
0SCC=GSE162519; CLB-IHN=GSE159067; NIVOBIO=GSE161537; CLB-TUMADOR=GSE162520 and
GHPS=GSE159141).

1.2. Tables

The following tables described clinical and pathological characteristics of patients included in
each cohort Tables 1-5.
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Table 1

Clinico-pathological characteristics of patients included in the CLB-OSCC cohort [3].
Variables Overall population (n=40)
Age (Median, range) 64 34-91
Gender (N, %)
Male 21 53%
Female 19 47%
Habits history (N, %)
Smokers-Drinkers 21 53%
Non-smokers - Non-drinkers 19 47%

Oral subsite (N, %)

Floor of mouth 1 28%
Tongue 10 25%
Buccal mucosa 10 25%
Alveolar ridge 8 20%
Hard palate 1 2%
Histological stage according to AJCC 8t edition (N, %)

pT1 11 28%
pT2 14 35%
pT3 2 5%
pT4 13 32%
pNO 23 58%
pN1 7 17%
pN2a-c 10 25%
Adjuvant treatments (N, %)

Radiotherapy 28 70%
Chemotherapy 14 35%
No 13 33%

Oncological outcomes (N, %)
No relapse 29 73%

Local relapse 4 10%
Regional relapse 5 12%
Local + regional relapse 2 5%
Outcomes (median in months, range)

Overall survival 34 2-117
Progression free survival 28 2-112
Status at last follow-up (N, %)

No evidence of disease 24 60%
Death 10 25%
Progressive disease 4 10%
Relapse 2 5%

Abbreviations: SCC: squamous cell carcinoma; CLB-OSCC: Centre Léon Bérard-Oral Cavity Squamous Cell Carcinoma;
CLB-IHN: Centre Léon Bérard-Immunotherapy for Head and Neck patients; HNSCC: Head and Neck Squamous Cell Car-
cinomas; OSCC: oral squamous cell carcinoma; NSCLC: Non-Small Cell lung Cancer; CLB: Centre Léon Bérard; GHPS:
Groupe Hospitalier Pitié-Salpétriére.
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Table 2

Clinico-pathological characteristics of patients included in the CLB-IHN cohort [1].
Variables Overall population (N=102)
Age (Median, range) 63 33-88
Gender (N, %)
Male 83 81%
Female 19 19%
Smoking history (N, %)
Current/Former 87 85%
No 15 15%
Alcohol consumption (N, %)
Current/Former 85 83%
No 17 17%
Disease site (N, %)
Oral cavity 34 33%
Oropharynx 40 39%
Hypopharynx 14 13%
Larynx 11 11%
Cervical node with unknown primary 1 1%
Sinus cavities 2 2%

HPV status (N, %)

Negative 49 48%
Positive 1 11%
Unknown 42 41%
ECOG Performance Status (N, %)
0 22 22%
1 78 76%
>2 2 2%
Number of previous lines of systemic treatments (N, %)
0 45 44%
>1 57 56%
Best response on immune checkpoint inhibitors (N, %)
Complete response 5 5%
Partial response 6 6%
Stable disease 27 27%
Progressive disease 64 63%
Table 3
Clinico-pathological characteristics of patients included in the NIVOBIO cohort.
Variables Overall population (N=82)
Age (Median, range) 67 36-84
Institution
Centre Léon Bérard 66 80%
Centre Georges-Frangois Leclerc 16 20%
Gender (N, %)
Male 53 64%
Female 29 36%
Smoking history (N, %)
Active 13 16%
Former 63 77%
Never 6 7%

(continued on next page)
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Table 3 (continued)

Variables

Overall population (N=82)

Histological subtype (N, %)

Adenocarcinoma 55 67%
Squamous cell carcinoma 17 20%
Large-cell neuroendocrine carcinoma 3 4%
Sarcomatoid carcinoma 3 4%
Adenosquamous 1 1%
NOS 3 4%
Oncogenic driver (N, %)

ALK 1 1%
EGFR 4 5%
KRAS 19 24%
MET (exon 14 skipping) 1 1%
MET (amplification) 1 1%
ROS1 1 1%
None 55 67%
ECOG Performance Status (N, %)

0 11 13%
1 50 61%
>2 21 8%
First-line treatment (N, %)

Carboplatin - pemetrexed 13 16%
Cisplatin - pemetrexed 27 33%
Carboplatin - gemcitabine 8 10%
Cisplatin - gemcitabine 6 7%
Carboplatin - paclitaxel 12 15%
Cisplatin - docetaxel 2 2%
Carboplatin - etoposide 3 4%
Cisplatin - vinorelbine 3 4%
Pemetrexed 2 2%
Crizotinib 2 2%
Erlotinib 1 1%
Gefitinib 1 1%
NA 2 2%
Number of previous lines of systemic treatments (N, %)

0 2 3%
1 47 57%
>2 33 40%
Type of immune checkpoint inhibitor (N, %)

Nivolumab 77 94%
Pembrolizumab 5 6%
Best response on immune checkpoint inhibitors (N, %)

Complete response 1 1%
Partial response 19 23%
Stable disease 22 27%
Progressive disease 34 41%
NA 6 8%

NOS: Not otherwise specified
NA: Not available/not applicable
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Table 4

Clinico-pathological characteristics of patients included in the CLB-TUMADOR cohort.

Variables Overall population (n=92)
Age (Median, range) 65 37-87
Gender (N, %)

Male 58 63%
Female 34 37%
Smoking history (N, %)

Current/Former 80 87%
No 12 13%
Other chronic toxic or professional exposition (N, %)

Alcohol 6 7%
Asbestosis 3 3%
Chemical bonding agents 3 3%
History of previous Cancer (N, %)

Lung 2 2%
Head and neck 10 1%
Other (bladder, breast) 15 16%
Histology of the ongoing cancer (N, %)

Adenocarcinoma 49 53%
Squamous cell carcinoma 43 47%
AJCC disease stages at first presentation (N, %)

IA-IB 43 55%
1IA-1IB 13 17%
A 15 19%
\% 7 9%
Non available (NA) 14

Molecular alteration (N, %)

EGFR mutation 14 15%
KRAS mutation 20 22%
BRAF mutation 3 3%
PI3KCA mutation 3 3%
MET mutation 2 2%
ALK rearrangement 2 2%
No (wild type) 42 46%
Surgical resection (N, %)

Pneumectomy 14 15%
Lobectomy or Segmentectomy 78 85%
Adjuvant treatments (N, %)

Chemotherapy 27 29%
Radiotherapy 18 20%
No 53 58%
Outcomes (median in months, range)

Overall survival 34 2-117
Progression free survival 28 2-112
Status at last follow-up (N, %)

Death 21 23%
Progressive disease 21 23%
Complete response 50 54%
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Table 5
Clinico-pathological characteristics of patients included in the GHPS cohort.
Patient N= (%) Tumor N= (%)
Gender Site
Female 12 (43) Gingivomandibular 10 (36)
Male 16 (57) Gingivomanxillar 3 (11)
Age Mobile tongue 11 (39)
Median/mean 58/58 Floor of mouth 2(7)
[min;max] [25;79] Buccal mucosa 1(4)
Tobacco Hard palate 1(4)
current 13 (46)
reformer 3(11) pT stage
never 11 (39) T1-T2 13 (46)
NA 1(4)
Alcohol T3-T4 15 (54)
yes 7 (25) PN stage
no 15 (54) Nx 2(7)
NA 6 (21) NO 17 (61)
Adjuvant radiotherapy >N1 9 (32)
yes 11 (39) Differentiation
no 3(11) Well 13 (46)
NA 14 (50) Moderate 13 (46)
Poor 1(4)
NA 1(4)
Perineural invasion 7 (25)
Lymphovascular invasion 7 (25)
Extranodal spread
Yes 4 (14)
NA 1(4)
Margin
negative 15 (54)
Positive or close 13 (46)
1.3. Figures

The following figures showed survival distribution in relation with biomarkers of response
to PD-1/PD-L1 inhibitors, including the Hot Oral Tumor (HOT) score, as previously defined [2],
computed in each sample from the different cohorts Figs 1-4.
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Fig. 1. HOT score and response to PD1/PD-L1 inhibitors in the CLB-IHN and NIVOBIO cohorts. The HOT score was com-
pared between patients according to the objective response in the CLB-IHN (A) and NIVOBIO (B) cohorts (Kruskall Wallis
Test). The proportion of hot/cold tumors was compared between patients with PFS<6 months and patients with PFS>6
months in the CLB-IHN (C) and NIVOBIO (D) cohorts (Fisher’s exact test). PD: Progressive disease. SD: stable disease. PR:
partial response. CR: complete response.
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Fig. 2. Association of the CPS/TPS with survival of patients with HNSCC/ NSCLC treated with PD-1/PD-L1 inhibitor.
The Tumour Proportion score (TPS) and the Combined Proportion Score (CPS) were computed in 38 and 35 recur-
rent/metastastic head and neck squamous cell carcinomas (HNSCC) from the CLB-IHN cohort of patients treated by anti-
PD-1/PD-L1. Overall survival (OS) and progression-free survival (PFS) were compared between HNSCC with a TPS>1%
(high) and tumors with TPS<1% (low) (A-B), as well as between tumors with a CPS>1% (high) and tumors with CPS
<1% (low) (C-D) using a log-rank test. The TPS was also computed in 54 advanced non-small cell lung cancer (NSCLC)
from the NIVOVIO cohort of patients treated by anti-PD-1/PD-L1 inhibitors. OS and PFS were compared between tumors
with a TPS>1% (high) and tumors with TPS<1% (low) (E-F) using a log-rank test.

A B
OS for CLB-OSCC cohort DFS for CLB-OSCC cohort
HOT phenctype == COLD = HOT HOT phenotype == COLD == 1
| i i L
" 2
3 3 1
- a
& 3
R o) 2
?
g i
§
p=084 8 p=085
Time (months) Time (months)

Number at risk (number censored) Number at risk (number censored)
g2 1 g
>
? 119(0) 12(5) 9(7) 7(9) 2(14) 0(16) 0(16) 0(16) g 20(0) 13(2) 10(5) 9(6) 4(11) 1(14) 1(14) 1(14) 0(14)
é 120(0) 14(3) 12(5) 6(10) 3(13) 2(14) 1(15) 1(15) 5 20(0) 14(2) 11(4) 6(8) 4(10) 2(12) 1(13) 1(13) 0(19)

Time (months) Time (months)

Fig. 3. HOT phenotype and survival of patients from the CLB-OSCC cohort. The HOT score was computed in 40 HPV-
negative OSCC from the CLB-OSCC cohort in order to classify them as ‘hot’ (positive score) or ‘cold’ (negative score)
tumors. Overall survival (OS) (A) and progression-free survival (PFS) (B) were compared between ‘hot’ and ‘cold’ tumors,
using a log-rank test. OSCC: oral squamous cell carcinoma.
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Fig. 4. HOT phenotype and survival of patients with NSCLC from the TUMADOR cohort. The HOT score was computed
in 92 NSCLC from the TUMADOR cohort to classify them as either ‘hot’ (positive score) or ‘cold’ (negative score) tumors.
Overall survival (0S) (A) and progression-free survival (PFS) (B) were compared between hot and cold tumors, using a
log-rank test. NSCLC: non-small cell lung cancer.

2. Experimental Design, Materials and Methods
2.1. Patients and samples

The CLB-IHN cohort is derived from a previously published cohort of 120 patients treated
at CLB for a histologically confirmed R/M HNSCC in clinical trials testing PD-1/PD-L1 antibodies
alone or in combination with an anti-KIR or an anti-CTLA4 antibody between March 2014 and
November 2018 [1]. Targeted gene expression profiles were generated in a total of 102/120 (85%)
patients who had at least one available FFPE tumor sample.

The NIVOBIO cohort retrospectively included 138 patients with locally advanced or metastatic
NSCLC, which were treated with either nivolumab (> second-line) or pembrolizumab (front-line)
between May 2016 to February 2018, at CLB (Lyon, France) and Georges-Francois Leclerc Cancer
Center (Dijon, France). Targeted RNA-sequencing using the HTG technology was performed in
82/138 patients with at least one available FFPE-sample from a pre-treatment biopsy.

The TUMADOR cohort is a retrospective cohort of 92 patients who have undergone surgical
resection for early stage NSCLC at CLB.

In the GHPS cohort, a total of 28 patients suffering from OSCC and treated at the Groupe Hos-
pitalier Pitié-Salpétriére (GHPS, Paris, France) between November 2017 and August 2018 were in-
cluded. For each sample, the HTG EdgeSeq technology (see below) was used to generate targeted
gene expression profiles in per-endoscopic tumor biopsy and paired surgical resection specimens
(n=56 samples). P16 immunostaining was performed for all patients.

2.2. RNA-targeted sequencing using the HTG EdgeSeq system
In FFPE tumor samples from each cohort, we performed targeted-RNA sequencing at Centre

Léon Bérard, using the HTG EdgeSeq technology [4] that allows sequencing of 2,559 oncology-
related biomarker genes from only one 5pm section per sample.
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2.2.1. Probe and assay design

HTG'’s nuclease protection probes are generated using a proprietary algorithm. Briefly, target-
specific protection sequences are designed to be 50 nucleotides in length, to have optimal
and balanced Tys, and undergo sequence-based screening for uniqueness to eliminate poten-
tial cross-reactivity with other probes or other RNAs in the human genome. Each probe has 5’
and 3’ extensions, called wings, of 25 bases each. All 5° wings are identical and all 3’ wings
are identical. The final length of each nuclease protection probe in this assay is 100 nucleotides.
Probes were ordered from IDT with standard desalting and were gel-purified on a 10% PAGE gel
in a pool prior to use. We used the Oncology Biomarker Panel in this work (2,559 transcripts).

2.2.2. Sample preparation

All samples were received as 5 micron FFPE sections on glass slides. For each sample, tumor
area was delimitated by our senior pathologist in order to perform molecular analysis in this
area only. For each sample, all tumor areas were scraped into 1.7 ml tubes and Lysis Buffer
(HTG) was added to a concentration of 1-1.2 mm2 per pl (for resection samples) or ~18 cells
per pl (for CNBs). 500 ul Denaturation Oil (HTG) was added to each tube and tubes were heated
to 95°C for 15 minutes. Tubes were cooled to room temperature and Proteinase K (Ambion) was
added at a 1:20 ratio in relation to the amount of Lysis Buffer. Samples were incubated at 50°C
with gentle shaking for 2 hours. Once lysed, samples were stored at -70°C until use. Following
lysis, FFPE samples were diluted to a final concentration of 5 mm?2 per 25 pl in Lysis Buffer.
Each sample was individually assigned to a well of a 96-well sample plate and 25 pl of sample
was added per well. The sample plate was loaded into an HTG Edge Processor for the nuclease
protection steps.

2.2.3. Nuclease protection assay

Nuclease protection was performed on an HTG Edge Processor. Briefly, each sample was over-
lain with Denaturation Oil and a probe cocktail containing nuclease protection probes, wingmen,
and spike-in controls (HTG) was added to each sample well. The sample plate was heated to
85°C for 10 min for denaturation, followed by 16 hours of hybridization at 50°C. Digestion Solu-
tion (HTG), which contains S1 Nuclease (Promega) was added and incubated for 90 min at 52°C.
The nuclease reaction was stopped by transferring the reaction to Termination Solution (HTG) in
a V-bottom stop plate and heating the plate to 100°C for 20 minutes. The plate was allowed to
cool to room temperature before continuing.

2.2.4. PCR tagging and library cleanup

Following nuclease protection, PCR was used to add sequencing adapters and barcodes to the
probes in each sample. For each sample, a separate 30 pl PCR reaction was set up comprising
15 pl OneTaq 2x Master Mix with GC Buffer (New England Biolabs), 3 ul of sample, 3 ul each
of 5 uM forward and reverse primers (HTG), and 9 ul dH,0. Forward and reverse primers will
prime off of the wings of each probe, and carry Illumina’s paired-end sequencing adapters as
well as a unique six-base barcode. PCR cycle conditions were 95°C for 4min, 20 cycles of (95°C
15sec, 56°C 45sec, 68°C 45sec), followed by a final extension for 10min at 68°C. As each sample
was individually tagged during PCR, reactions for a given experiment were pooled to form a sin-
gle sequencing library. The pooled PCR product was cleaned up using AMPure beads (Beckman
Coulter) at 2.5x with one modification. AMPure beads were added to the cleanup at a constant
35 ul and the cleanup mixture was supplemented with PEG 8000 and NaCl to a final concen-
tration of 9% and 1.13 M, respectively. Each cleanup was checked on a 2% agarose gel for the
absence of primer. qPCR was performed to quantitate the cleaned library compared to a known
standard. Each 20 pl qPCR reaction contained 10 pl of 2x SybrSelect Master Mix (ThermoFisher
Scientific), 200 nM each primer, 4 nl of diluted library (1:10,000 dilution in 10 mM Tris-HCl pH
8.0, 0.1% Tween-20), and 0.25 pM additional ROX dye (Thermo Fisher Scientific). Primers amplify
[llumina sequencer adapters (F primer (5-3') AAT GAT ACG GCG ACC ACC GA and R primer (5’
to 3') R: 5/-CAA GCA GAA GAC GGC ATA CGA). The standard curve was made up of five 10-fold
serial dilutions of known concentrations. Cycling was performed on a StepOne Plus instrument
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(ThermoFisher Scientific) in Standard mode with conditions of 95°C for 5 min followed by 30
cycles of 95°C for 30 sec, 65°C for 45 sec. Readings were taken at the end of the 65°C step. All
qPCR reactions were run in triplicate and an average of resulting values was used to calculate
the library concentration.

2.2.5. Sequencing and data extraction

Sequencing was performed on an Illumina MiSeq instrument using 150-cycle V3 Kkits. Se-
quencing libraries were loaded at 30 pM with a 5% PhiX spike-in. Standard Illumina protocols
were used for library denaturation and loading except that denaturation of libraries was done
in two steps; a standard NaOH denaturation followed by a heat-denaturation step at 98°C for 4
min and snap-chill on ice for 5 min. 50 cycles of sequencing were performed with two 6-base
barcode reads. The sequencer performed demultiplexing and fastq files were returned. The HTG
EdgeSeq parser was used to align the probe sequences to the results; this program is a front
end for bowtie2 software [5], using a 25-base match with one mismatch allowed to the first
25 bases of sequencing information. The final data table is a compilation of all such counts per
probe per sample.

Log transformed Counts Per Million Standardization [log2(CPM)] was used to scale gene level
data within a sample.

2.3. Bioinformatics and statistics

The Gene Set Variation Analysis (GSVA) r package is a non-parametric unsupervised method
for assessing gene set enrichment in gene expression microarray and RNA-seq data [6]. Unlike
other methods that analyze differential pathways between two phenotypical groups, the GSVA
tool allows for computing an enrichment score (ES) of a given gene set in each sample, with a bi-
modal distribution of ES. Default parameters were used (abs.ranking=false, tau=1). This method,
based on the Kolmogorov-Smirnov (KS) like random walk statistic, allows to produce a bimodal
distribution of enrichment scores, by generating non-zero maximum deviations under the null
distribution. Contrary to alternative method based on a ‘competitive’ hypothesis, GSVA is based
on ‘self-contained null hypothesis’ which analyzes each gene set in isolation, assessing differen-
tial expression of the gene set without comparing to a background [7,8]. As described by the
authors, the main strength of GSVA lies in its capabilities for analyzing single samples. Com-
pared to other methods, GSVA is also a robust method for survival analysis [6]. In the study
on the HOT score [2], we performed a careful selection of highly expressed immune genes to
define the ‘Hot Oral Tumor’ (HOT) signature, allowing us to compute the HOT score with the
GSVA tool. The GSVA method produces positive and negative scores with a bimodal distribution
between -1 and 1, corresponding to largest positive and negative random walk deviations from
zero. Thus, based on those considerations, we defined samples with positive (0 <score HOT <1)
and negative (-1<score HOT <0) scores, as hot and cold respectively.

In the CLB-OSCC and CLB-TUMADOR cohorts, overall survival (OS) time was defined by the
time in months from tumor biopsy to death or loss to follow-up and progression-free survival
(PFS) time was defined by the time in months from tumor biopsy to death, recurrence, or loss
to follow-up. In the CLB-IHN and NIVOBIO cohorts, OS time was defined as the period from
the date of initial treatment administration to the date of mortality from any cause or the last
follow-up and PFS time was defined as the period from the date of initial treatment administra-
tion to the date of clinical disease progression, mortality from any cause or the last follow-up.
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