N

N

PD-L1 expression and its prognostic value in metastatic
papillary renal cell carcinoma: Results from a GETUG
multicenter retrospective cohort
Jeremie Naffrichoux, Pierre Poupin, William Pouillot, Claude Linassier,
Nathalie Rioux-Leclercq, Manon de Vries-Brilland, Loic Mourey, Brigitte
Laguerre, Stéphane Oudard, Marine Gross-goupil, et al.

» To cite this version:

Jeremie Naffrichoux, Pierre Poupin, William Pouillot, Claude Linassier, Nathalie Rioux-Leclercq, et
al.. PD-L1 expression and its prognostic value in metastatic papillary renal cell carcinoma: Results
from a GETUG multicenter retrospective cohort. European Journal of Cancer, 2024, 205, pp.114121.
10.1016/j.ejca.2024.114121 . hal-04615732

HAL Id: hal-04615732
https://hal.science/hal-04615732

Submitted on 2 Jul 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.science/hal-04615732
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

European Journal of Cancer 205 (2024) 114121

Contents lists available at ScienceDirect

European Journal of Cancer

ELSEVIER journal homepage: www.ejcancer.com

Check for

PD-L1 expression and its prognostic value in metastatic papillary renal cell — [%&s
carcinoma: Results from a GETUG multicenter retrospective cohort

Jérémie Naffrichoux?, Pierre Poupin ”, William Pouillot ¢, Claude Linassier °, Nathalie Rioux-
Leclercq 4 Manon De Vries-Brilland ¢, Loic Mourey f Brigitte Laguerre ®, Stéphane Oudard h
Marine Gross-Goupil ', Coralie Mousset , Gwenaelle Gravis’, Frédéric Rolland K Laura Moise,
Sheik Emambux ™, Cécile Vassal ", Sylvie Zanetta °, Nicolas Penel ¥, Laurence Albiges“,

Gaélle Fromont ©*, Mathilde Cancel >" '

& Department of Medical Oncology, University Hospital, Tours, France

b INSERM CIC 1 415, University Hospital, Tours, France

¢ Department of Pathology, University Hospital, Tours, France

9 Department of Pathology, Pontchaillou University Hospital, Rennes, France

€ Department of Medical Oncology, Institut de Cancérologie de L'Ouest, Angers, France
fDepartment of Medical Oncology, IUCT Oncopole, Toulouse, France

8 Department of Medical Oncology, Eugene Marquis Cancer Center, Rennes, France

" Department of Medical Oncology, Georges Pompidou Hospital, University Paris Cité, Paris, France
! Department of Medical Oncology, Saint-André University Hospital, Bordeaux, France

J Department of Medical Oncology, Institut Paoli-Calmettes, Marseille, France

X Department of Medical Oncology, Institut de Cancérologie de L'Ouest, Saint Herblain, France

! Department of Medical Oncology, Centre Francois Baclesse, Caen, France

™ Department of Medical Oncology, La Milétrie University Hospital, Poitiers, France

™ Department of Medical Oncology, Institut de Cancérologie Lucien Neuwirth, Saint-Priest-en-Jarez, France
© Department of Medical Oncology, Centre Georges-Frangois Leclerc, Dijon, France

P Lille University and Department of Medical Oncology, Centre Oscar Lambret, Lille, France

9 Department of Medical Oncology, Gustave Roussy, Villejuif, France

" INSERM UMR 1069, N2COx, Tours University, Tours, France

ARTICLE INFO ABSTRACT

Keywords: Introduction: Papillary renal cell carcinoma (pRCC) is a rare and aggressive cancer with no specifically established
Papillary renal Ce_u carcinoma therapeutic strategy in the metastatic setting. Combinations of tyrosine kinase and immune checkpoint inhibitors
LH];HS“E checkpoints (ICI) are a promising option. We aimed to study the immune landscape of metastatic pRCC, and its interactions

with angiogenesis pathways, to search for potential therapeutic targets.

Methods: The expression of immune markers (PD-L1, PD-1, PD-L2, LAG-3) and angiogenic pathways (CAIX, c-
MET), was analyzed by immunohistochemistry on 68 metastatic pRCC retrieved from a retrospective multicenter
GETUG cohort.

Our primary endpoint was to estimate the prevalence of PD-L1 expression and its prognostic impact in metastatic
PRCC. Secondary endpoints included the evaluation of other immune markers (PD-1, PD-L2, and LAG-3) and
their association with PD-L1. We also assessed angiogenic markers and their association with PD-L1.

Angiogenesis

Abbreviations: CAIX, carbonic anhydrase IX; ccRCC, clear cell renal cell carcinoma; CI, confident interval; CNIL, French National Commission for Data Protection;
CPS, combined positive score; FH, fumarate hydratase; GETUG, groupe d'étude des tumeurs uro-génitales; HES, hematoxylin and eosin stain; HGF, hepatocyte growth
factor; HR, hazard ratio; ICI, immune checkpoint inhibitor; KPS, karnofsky performance score; LDH, lactate dehydrogenase; MET, mesenchymal-epithelial transition
factor; MHC II, major histocompatibility complex class II; mTOR, mammalian target of rapamycin; NSCLC, non small cell lung cancer; OS, overall survival; PD-1,
programmed cell death 1; PD-L1, programmed cell death ligand 1; PD-L2, programmed cell death ligand 2; PFS, progression free survival; pRCC, papillary renal cell
carcinoma; TCGA, the cancer genome atlas; TMA, tissue micro-array; VEGF-TKI, vascular endothelial growth factor tyrosine kinase inhibitors; VHL, Von Hippel-
Lindau.
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Resuits: Overall, 27.9 % of tumors were PD-L1 positive. PD-L2 was more frequently expressed (45.6 %), PD-1 and
LAG-3 were positive in 17.6 % and 19.1 % respectively. None of these markers was correlated with PD-L1
expression. 66 % (45/68) expressed at least one immune marker, and 43 % (29/68) were “double-positive”,
as they expressed both immune and angiogenic markers. OS was significantly shorter for patients with PD-L1
positive pRCC. A multivariate analysis confirmed a significant association between PD-L1 expression and
shorter overall survival (HR = 4.0, p = 0.01).

Conclusion: These results reinforce clinical data on the expected benefit of ICI in metastatic pRCC treatment, as
PD-L1 expression is a factor of poor prognosis in this multicenter cohort.

1. Introduction

Papillary renal cell carcinoma (pRCC) is a rare and aggressive cancer
with a poorer prognosis than clear cell renal cell carcinoma (ccRCC) [1].
Additionally, treatments appear to be less effective in pRCC than in
ccRCC, as current treatments used for this histological subtype, Vascular
Endothelial Growth Factor-Tyrosine Kinase Inhibitors (VEGF-TKIs) and
mTOR inhibitors, show modest results in progression-free survival (PFS)
[2-5]. Cabozantinib, a multi-kinase inhibitor including MET (Mesen-
chymal-Epithelial Transition factor), is the preferred option in first-line
PRCC [6]. A phase III trial with savolitinib, a more specific MET -tar-
geting TKI failed to prove more effective [7].

Immune escape is one of the mechanisms involved in renal cancers,
including pRCC [8]. It could participate to the limited efficacy of the
different TKIs therapies. PD-L1 is expressed in 50-60 % of metastatic
ccRCC and was shown to be both prognostic and predictive for immune
checkpoint inhibitor (ICI) response in ccRCC [9-13]. Anterior studies in
PRCC did not found any prognostic impact of PD-L1 [14-16]. However,
these studies focused on localized tumors. To better estimate immune
escape through the PD-L1 pathway, its expression needs to be evaluated
in metastatic tumors.

Initial clinical studies, showed interesting activity of ICI [17,18].
Treatment response to pembrolizumab (an anti-PD-1) was better in
PD-L1 positive tumors in a phase II study on non-ccRCC [18]. Combi-
nations of ICI and VEGF-TKI appear to be the most promising option
[19-21]. Notably the KEYNOTE-B61 trial, testing
pembrolizumab-lenvatinib, showed very encouraging results with 54 %
of objective response, a rate never achieved before in metastatic pRCC
[21].

Tumor immune escape is largely mediated by tumor expression of
PD-L1, as it is a ligand binding to the PD-1 receptor on activated B and T
lymphocytes in the tumor microenvironment, thus blocking signals
necessary for immune response activation. Expression of PD-1 was
described in about half the ccRCC in different cohorts [22,23]. Tumor
immune escape is a complex concept involving other actors. A second
ligand, PD-L2, expressed in about 36 % of ccRCC, can also bind to the
PD-1 receptor [15,24]. LAG-3, another checkpoint inhibitor, expressed
in about 27 % of ccRCC, may also play a role in pRCC [25,26]. It is a
membrane protein expressed by immune cells that binds to MHC-II
(major histocompatibility complex type II), inducing the inhibition of
T lymphocyte proliferation and activation. In preclinical models, dual
inhibition of LAG-3 and PD-1 had a synergistic antitumor effect [27].
Relatlimab, an anti-LAG3, has shown efficacy in metastatic melanoma in
a phase 2-3 study comparing nivolumab (an anti-PD-1) + relatlimab,
with a benefit of the combination particularly evident when the tumor
expressed < 1 % PD-L1 or > 1 % LAG-3 [28].

Regarding angiogenesis markers, c-MET, through the HGF (Hepato-
cyte Growth Factor)/c-MET pathway, has been described not only as a
promoter of cell proliferation and anti-apoptotic activity, but also as an
angiogenic factor [29-31]. This c-MET pathway is frequently activated
in pRCC, and several data sources, such as The Cancer Genome Atlas
(TCGA), containing 161 localized pRCCs, reported 81 % of MET alter-
ations in type 1 pRCC [32]. Albiges et al.’s study of over 90 sporadic
PRCC samples found high MET expression (46 % of type 2 pRCC and 81
% of type 1 pRCC) [33]. We also sought to characterize carbonic

anhydrase IX (CAIX) expression, as it is regulated by the
hypoxia-inducible factor 1 alpha, a factor that also induces angiogenesis
via the VEGF pathway [31,34,35]. Moreover CAIX is often overex-
pressed in ccRCC, and its low expression is a poor prognostic factor [36].

Our main objectives were: (i) to describe the prevalence and the level
of PD-L1 expression in metastatic pRCC and (ii) to estimate the associ-
ation between its expression and patients’ overall survival (OS).

As secondary objectives, we described the prevalence of other im-
mune checkpoints markers (PD-1, PD-L2 and LAG-3), and angiogenic
pathway markers (c-MET, CAIX), as ICI will probably soon be combined
with VEGF-TKIs to treat metastatic pRCC. We also estimated the corre-
lations between those markers, including PD-L1.

2. Material and methods
2.1. Study population

Our study was based on a subset of a multicenter retrospective
GETUG (Groupe d'Etude des Tumeurs Uro-Génitales) cohort [4]. That
cohort included patients aged > 18 years, with a pRCC (after centralized
histological review from NLR and GF), evaluable metastases according
to RECIST criteria, and receiving first-line treatment with sunitinib or
everolimus. Among those 138 patients, we only considered the 75 pa-
tients with available tumor material.

The study was conducted in accordance with the authorization of
French administrative regulatory body (CNIL) and was approved by an
independent local ethics review board from Tours University Hospital.
All living patients received an information letter, and none expressed
objection for the use of their clinical data and tumor analyses.

2.2. Outcomes

The primary endpoint was to determine PD-L1 expression’s preva-
lence in a cohort of metastatic pRCC and its association with OS.

2.3. Tissue micro-array (TMA) construction

As previously described, a TMA was constructed using formalin-fixed
paraffin embedded tissue samples [37]. First two areas of interest were
identified from each sample: an intra tumoral area and a second area at
the invasive front. A minimum of three cores (0.6 um in diameter) were
transferred from each selected area to the recipient block, using a TMA
workstation (Manual Tissue Arrayer MTA Booster, Alphelys, France).
Serial 4 um sections of the TMA blocks were used for immunohisto-
chemistry. One section out of 10 was stained with HES to check that the
cores adequately represented the diagnostic areas.

2.4. Immunohistochemistry

TMA slides were deparaffinized, rehydrated, and heated in citrate
buffer pH 6 for antigenic retrieval. Immunohistochemistry was per-
formed with either the automated BenchMark XT slide stainer (Ventana
Medical Systems Inc, Oro Valley, AZ, USA) using OptiView Detection Kit
(Ventana Medical Systems Inc) (for PD-1, PD-L1, c-MET, CAIX, FH) or
manually (for PD-L2 and LAG-3) using the streptavidin-biotin-
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peroxidase method with diaminobenzidine as the chromogen (Kit LSAB,
Dakocytomation, Glostrup, Denmark). After blocking for endogenous
peroxidase with 3 % hydrogen peroxide, the primary antibodies were
incubated. The panel of primary antibodies included: PD-L1 (Dako
16684, 22C3, 1:50, 30 min), PD-1 (Cell Marque, NAT105, 1:50, 30 min),
PD-L2 (Cell signaling technology, D7U8C, 1:100-1:400, 15 min), LAG-3
(Cell signaling technology, D2G40, 1:100-1:400, 20 min), c-MET
(Ventana medical systems, SP44, 1:1, 16 min), CAIX (Novocastra NCL-L-
CAIX, clone TH22, 1:100, 20 min), and FH (Santa Cruz SC 100-743,
clone J-13, 1:800, 30 min). Negative controls were obtained after
omission of the primary antibody or incubation with an irrelevant
antibody. The slides were analyzed by two observers (G Fromont and W
Pouillot) in a blinded fashion.

PD-L1 and PD-1 expressions were measured with the CPS score.
Staining for PD-L2, LAG-3, CAIX and c-MET was scored as following: 0:
no stained cell, 1: low intensity, 2: high intensity. FH was expressed as
positive or negative. In case of inter-observer variability (different cat-
egories in the case of categorical data or variability more than 10 % in
the case of continuous data), slides were rescored until a consensus was
reached.

2.5. Statistical analyses

Probabilities of survival after treatment initiation according to PD-L1
were estimated using Kaplan-Meier method and compared by a log-rank
test. All the participants with an available status concerning PD-L1
expression (N = 67) were included in the analysis.

We then performed univariate analysis, investigating associations
between OS and age, sex, histology, prior nephrectomy, first line treat-
ment, Karnofsky Performance Score (KPS), LDH level, Heng score, and
expressions of PD-L1, PD-1, PD-L2, LAG-3, CAIX, c-MET. Variables with
a p-value < 0.1 in the univariate analyses were included in a multivar-
iate model. Cox proportional hazard models (both univariate and
multivariate) were performed in a complete cases analysis strategy,
meaning that only participants without any missing data were included
(N = 30). We compared them to the participants with at least one data
missing. Significant differences were found between participants with or
without missing data for the LDH level (higher in the subset of partici-
pants with missing data) and for the Heng score (lower rate of inter-
mediate and higher rate of poor Heng score in the subset of participants
with missing data). The probabilities of survival were also compared
between participants with or without missing data and no difference was
found.

Co-expressions of selected immunological markers were described
using Pearson correlation coefficients and plotted in a correlation
matrix.

A p-value less than 0.05 was defined significant. Statistical analyses
were performed using R version 4.1.2 (R core team, 2021, Austria).

3. Results
3.1. Patients’ characteristics

Among the 75 tumor specimens analyzed, 5 were excluded from
further analysis as they were FH negative and 2 others were excluded as
IHC was inconclusive for all the markers tested, leading to a total of 68
patients analyzed. Tumor specimens derived from nephrectomy for 64
patients and biopsies for 4 patients (2 from primary tumor, 2 from
metastases).

Patients’ characteristics are presented in Table 1. Of the 68 patients,
87 % were male, with a median age of 62 years [55, 71] at metastatic
diagnosis. Concerning the first-line treatment, 61 (90 %) received
sunitinib, and 7 (10 %) everolimus. It should be noted that no patient
received ICI, even in ulterior lines. The KPS at treatment initiation was
> 80 % for 56 (82 %) patients. The clinical data available allowed us to
calculate the Heng score for 53 patients. Among them, 22 % had a

European Journal of Cancer 205 (2024) 114121

Table 1
Patients’ characteristics.
Characteristics n =68
Age 62 [55-71]
Sex
Male 59 87)
Female 9 13)
Histology
Non-type 1 55 (81)
Type 1 13 (19
Prior nephrectomy
Radical 56 82)
Partial 9 13)
No 3 4)
Fist-line treatment
Sunitinib 61 (90)
Everolimus 7 (10)
KPS
>80 56 (82)
< 80 10 (15)
Unknown 2 3)
LDH (n = 44), UI/L 216 [172-287]
Heng score
Favorable 15 (22)
Intermediate 26 (38)
Poor 12 (18)
Unknown 15 (22)

Values are in: median [interquartile range] or number (percentage).

favorable prognosis, 38 % an intermediate prognosis, and 18 % a poor
prognosis.

3.2. Description of markers expression

Tumors were considered PD-L1 positive when CPS was > 1 %, see
Fig. 1.

19 patients (27.9 %) were PD-L1 positive, with a median expression
of 7.5 % [1.0-30.0]. PD-1 was expressed in 12 (17.6 %) of the tumors,
with a median expression of 1.5 % [0.5-5.0]. PD-L2 was positive in 31
PRCC (45.6 %). Only 13 pRCC were LAG-3 positive (19.1 %). CAIX was
strongly expressed in 13 (19.1 %) and weakly expressed in 21 (30.9 %).
C-MET expression was high in 11 (16.2 %), low in 18 (26.5 %), and
there was no expression in 38 (55.9 %). All those data are presented in
Table 2.

3.3. Search for factors differentiating PD-L1 positive and PD-L1 negative
pRCC

Regarding clinical markers, LDH level was higher in the group
expressing PD-L1 (325.0 [222.5-464.5] vs 200.5 [163.0-244.7],
p = 0.02), as presented in Table 3. There was no difference in PD-L1
expression depending on the type of metastatic site, as presented in
Supplemental Table S1. Concerning immune markers, PD-1, PD-L2 or
LAG-3 expression were not different between positive and negative PD-
L1 tumors. Regarding c-MET, it is interesting to note that its expression
was very similar in both groups.

3.4. Analysis of OS based on PD-L1 expression

OS from first-line treatment according to PD-L1 status was analyzed
among the 67 patients with a PD-L1 status evaluable, according to the
Kaplan Meier method, see Fig. 2. OS was significantly shorter for the
patients with PD-L1 positive pRCC (p = 0.044). At the 2-year mark,
10.5 % of the PD-L1 positive population remained alive, compared to
45.8 % in the PD-L1 negative population.

We further analyzed OS only in the 60 patients treated with Suniti-
nib, and even if OS tended to be shorter when PD-L1 was expressed, it
was not significantly different (p = 0.091), see Supplemental Fig. S1.

We conducted univariate analyses followed with a multivariate
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Fig. 1. PD-L1 immunostaining on pRCC. Patients with tumors expressing PDL-1, defined by a CPS score > 1 % (A, B), had a shorter OS than patients with PDL-1

negative tumors (C).

Table 2
Biological markers’ expression.

Markers n =68

Immune markers

PD-L1 No expression 48 (70.6)
Expressed 19 (27.9)
when expressed: median = 7.5 % and IQR = [1.0-30.0]
Unknown 1 (1.5)

PD-1 No expression 55 (80.9)
Expressed 12 (17.6)
when expressed: median = 1.5 % and IQR = [0.5-5.0]
Unknown 1 (1.5)

PD-L2 No expression 36 (52.9)
Low expression 21 (30.9)
High expression 10 (14.7)
Unknown 1 (1.5)

LAG-3 No expression 55 (80.9)
Low expression 5 (7.3)
High expression 8 (11.8)

Angiogenic markers

CAIX No expression 33 (48.5)
Low expression 21 (30.9)
High expression 13 (19.1)
Unknown 1 (1.5)

¢-MET No expression 38 (55.9)
Low expression 18 (26.5)
High expression 11 (16.2)
Unknown 1 (1.5)

Values are in: number (percentage).

analysis to establish associations between clinical, biological, immuno-
logical variables, and OS, using a Cox model, see Table 4. In this
multivariate analysis, PD-L1 (HR =4.0, 95 %CI=[1.39; 11.39],
p = 0.01) was still significantly associated with OS, as well as a poor
Heng score (HR = 10.6, 95 %CI = [1.75; 64.0], p = 0.01).

3.5. Correlation study of the biological markers

We investigated the correlations among the different markers. It
revealed a positive and quite strong correlation between expression of
LAG-3 and PD-L2, with a Pearson coefficient correlation between 0.5
and 1: the higher the expression of LAG-3, the higher the expression of
PD-L2. A correlation matrix is presented in Supplemental Fig. S2. No
other evident positive or negative correlation was identified.

4. Discussion

In this multicenter cohort of 68 patients with metastatic pRCC,
27.9 % were PD-L1 positive. It was significantly associated with
elevated LDH levels, a known poor prognostic factor. In univariate and
multivariate analyses, OS was significantly shorter for the PD-L1 posi-
tive pRCC.

PD-L1 was more often expressed in this cohort that progressed to a
metastatic stage, than in pRCC cured after surgery, as Erlmeier et al.
observed 6-7 % of localized pRCC positive for PD-L1, in a cohort of 301

Table 3
Clinical, biological, and immunological parameters according to PD-L1
expression.

Variables No PD-L1 PD-L1 p-value
n =48 n=19
Age in years, 60.0 [54.5, 65.0 [58.0, 0.142
median 70.2] 72.5]
[IQR]
Sex, n (%) Female 8(16.7) 1(5.3) 0.43
Male 40 (83.3) 18 (94.7)
Histology, n Non-type 1 38 (79.2) 17 (89.5) 0.485
(%)
Type 1 10 (20.8) 2 (10.5)
Prior No 2(4.2) 1(5.3) > 0.99
nephrectomy,
n (%)
Partial 6 (12.5) 2(10.5)
Radical 40 (83.3) 16 (84.2)
First line Sunitinib 42 (87.5) 18 (94.7) 0.663
treatment, n
(%)
Everolimus 6 (12.5) 1(5.3)
KPS (n =47, < 80 5(10.6) 5(27.8) 0.124
n=18),n
(%)
>80 42 (89.4) 13 (72.2)
LDH (n = 32, n = 11), median 200.5 325.0 0.023
[IQR] [163.0-244.7] [222.5-464.5]
Heng score Favorable 12 (30.8) 3(23.1) 0.413
(n =39,
n=13),
n (%) Intermediate 20 (30.8) 5(38.5)
Poor 7 (11.5) 5 (38.5)
PD-1, n (%) No 42 (87.5) 13 (68.4) 0.084
expression
Expression 6 (12.5) 6 (31.6)
PD-L2, n (%) No 27 (57.4) 9(47.4) 0.744
expression
Low 14 (29.8) 7 (36.8)
expression
High 6(12.8) 3(15.8)
expression
LAG-3, n (%) No 40 (83.3) 15 (78.9) 0.871
expression
Low 3(6.2) 2(10.5)
expression
High 5(10.49) 2(10.5)
expression
CAIX, n (%) No 23 (48.9) 9 (47.49) 0.677
expression
Low 16 (34.0) 5(26.3)
expression
High 8(17.0) 5(26.3)
expression
¢-MET, n (%) No 27 (56.2) 11 (57.9) > 0.99
expression
Low 13 (27.1) 5(26.3)
expression
High 8(16.7) 3(15.8)
expression

IQR: interquartile range.
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Fig. 2. Probability of survival based on PD-L1 expression (n = 67).

patients [14]. This may also be partly due to the higher threshold of 5 %
to consider a tumor PD-L1 positive. Our observation is consistent with a
recently published prospective cohort of 158 metastatic non-ccRCC
(with 93 pRCC), that found an even greater PD-L1 prevalence (59 %)
[21].

Our data also show a prognostic impact of PD-L1 expression in
metastatic pRCC and underscore the need to develop efficient treatment
for those patients. Hopefully ICI will soon be available for those patients
in routine. Of note, LDH were significantly higher in the PD-L1 positive
group (p = 0.02), and may be a confusion factor regarding the prog-
nostic impact of PD-L1, as it is a known indicator of poor prognosis. OS
remained shorter when we considered only the subgroup of patients
treated with Sunitinib (n = 60), without reaching statistical significance
(p = 0.091). This may be in part explained because patients in the
Sunitinib group tended to have a worse prognostic in this cohort
compared to the patients treated with Everolimus even if it was not
statistically significatively different (p = 0.34). And moreover it may be
due to a decreased number of patients analyzed.

The secondary analyses highlight the complexity of the tumor im-
mune landscape. Notably, PD-L2 was more frequently expressed
(45.6 %) than PD-L1, with 20 PD-L2 positive tumors among the 48 PD-
L1 negative (41.7 %). This raises questions about the potential efficacy
of anti-PD-1 therapies in PD-L1 negative tumors expressing PD-L2. This
could participate to explain why PD-L1 expression isn’t always predic-
tive of anti-PD-1 therapy efficacy, as observed in the Checkmate-214
study [10]. Our data are consistent with those observing PD-L2
expression in localized pRCC, notably as reported by Shin et al., who
found, using a 5% threshold, PD-L2 expression in 66 % of patients
compared to only 6 % PD-L1 expression [15]. Mondorf et al. observed a
positive PD-L2 expression in more than 30 % of cases [38]. In this study,
the 5-year OS was significantly longer among PD-L2-negative patients.
However, PD-L2 was not an independent prognosis factor in their
multivariate analysis.

Currently, there is no efficacy data for anti-PD-1 therapy correlated
with PD-L2 expression in RCC or other cancers. However, in a study that
treated 144 head and neck squamous cell carcinoma patients with
pembrolizumab reported that both PD-L1 and PD-L2 positivity

independently predicted clinical response to pembrolizumab [39]. It
would be interesting to investigate in the future the expression of both
PD-L1 and PD-L2 in patients receiving anti-PD-1 therapy in pRCC, to
evaluate whether the expressions of PD-L1 and PD-L2 could predict
response to ICIL.

LAG-3 was expressed in 13 pRCC (19.1 %). It seems lower than in
metastatic melanoma, as a previous study reported approximately 50 %
of LAG-3 positive tumors [28]. We observed no difference in LAG-3
expression between the PD-L1 positive and negative groups. Combined
treatments are currently investigated. For example in a neoadjuvant
phase II study, 73 patients with HER2-negative breast cancer received a
combination of cemiplimab (anti-PD-1) and REGN3767 (anti-LAG-3),
during the paclitaxel administration phase, resulting in a high rate of
pathological complete response, notably in HR-/HER2- (60 %) disease
[40].

In our cohort, we found no association between immune and
angiogenic pathways, as PD-L1 expression was not associated with CAIX
(p = 0.677) nor ¢-MET (p > 0.99) expressions. While the results of the
KEYNOTE-B61 [21] may signal a new era of treatment for pRCC with
TKI and anti-PD-1 combinations, the immune escape pathway remains
incompletely understood, and many questions remain unanswered.

This study has certain limitations, due to its retrospective design. A
substantial amount of missing clinical data hindered the multivariate
analysis on OS. As there were only a small group of PD-L1 positive pRCC
(n = 19), its impact as a prognostic factor would need further validation.

5. Conclusions

In conclusion, this study showed a 27.9 % prevalence of PD-L1
expression in a multicenter cohort of 68 metastatic pRCC patients and
those patients had significantly shorter metastatic OS than the PD-L1
negative pRCC group. This highlights the importance of immune
escape mechanisms in pRCC and the expected interest of ICI in this
setting.
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Table 4
OS univariate and multivariate analyses, from initiation of first-line treatment
(n = 30).

Variables Univariate analysis Multivariate analysis
HR 95 % CI p- HR 95 % CI p-
value value
Age 0.996  [0.964; 0.8
1.029]
Sex
Male 0.175  [0.048; 0.008 0.314  [0.08; 0.095
0.636] 1.22]
Histology
Type 1 0.863  [0.375; 0.73
1.99]
First-line
treatment
Sunitinib 1.67 [0.574; 0.346
4.861]
KPS
>80 0.271 [0.03; 0.245
2.449]
Heng score
Intermediate 1.932 [0.759; 0.167 2.1 [0.80; 0.135
4.918] 5.5]
Poor 8.328 [1.683; 0.009 10.6 [1.75; 0.01
41.2] 64.0]
PD-L1
Expressed 3.07 [1.167; 0.023 4.0 [1.39; 0.01
8.0771 11.39]
PD-1
Expressed 0.798 [0.274; 0.679
2.325]
PD-L2
Low expression 0.503 [0.209; 0.127
1.214]
High 1.145  [0.403; 0.799
expression 3.258]
LAG-3
Low expression 1.257 [0.461; 0.655
3.429]
High 0.817  [0.187; 0.788
expression 3.576]
CAIX
Low expression  0.881 [0.337; 0.795
2.299]
High 1.471 [0.586; 0.411
expression 3.694]
c-MET
Low expression 0.805 [0.294; 0.673
2.204]
High 1.257  [0.486; 0.637
expression 3.254]

HR: hazard ratio; 95 % CI: 95 % confident interval.
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