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Simple Summary: The implication of PD-L1 in oral squamous cell carcinoma (OSCC) remains unclear. Most
published series and systematic reviews include heterogeneity of the cohorts and different
immunohistochemical tools, this leading to controversial and non-conclusive results without significant
clinical relevance. Retrospective monocentric study was performed, including all patients with OSCC
diagnosed and treated between 01/2020 and 05/2022. The method used to measure PD-L1 was reliable and
accurate, with a correlation coefficient between the PD-L1 expression in the biopsy and surgical piece of 0.83
(p 0.0001). PD-L1 expression was observed in large tumors (p<0.001), and was correlated with of lymph node
metastases (p<0.004). This study is aimed to assess the immunohistochemical expression of PD-L1 in squamous
cell carcinomas of the oral cavity with a reliable and accurate method, and its possible association with different
histopathological, clinical and prognostic variables in a cohort of patients with OSCC from a single institution.

Abstract: Background: PD1 and its ligand PD-L1 are related to the prognosis in many solid tumors, whether
its role in oral squamous cell carcinoma (OSCC) remains unclear. Methods: Retrospective monocentric study
including all patients with OSCC diagnosed and treated between 01/2020 and 05/2022. PD-L1 expression was
assessed by combined positive score (CPS), considering CPS > or equal to 1 as positive (1-20 “low expression”,
and >20 “high”). Descriptive analysis of patient cohort and tumors was performed, including tumor size, stage,
lymph node involvement, recurrence and survival. Results: 65 patients (65 tumors) were analyzed. 66.15% of
tumors were advanced stages (III-IV), of them, 97.67% PD-L1+ versus 71.42% within early stages (I-II). T4
tumors expressed PD-L1 in 100% of cases, compared with 54’54% in T1 tumors. 50.79 % of tumors showed
lymph node involvement (pN+), 100% of them showing PD-L1+. Prevalence of pN+ was 59.38% for PD-L1 high
expression versus 40.63% for low expression. Patients' follow-up ranged from 2 to 34.5 months. No significant
difference was seen between overall survival (OS) and PD-L1 +/- (CPS 21 vs CPS <1) neither PD-L1 high (CPS
>20) vs low CPS <20) (p 0.97 and 0.64, respectively). Conclusions: The method used to measure (laboratory test
with Dako 22C3 anti-PD-L1 primary antibody) PD-L1 was reliable and accurate, with a correlation coefficient
between the PD-L1 expression in the biopsy and surgical piece of 0.83 (p 0.0001). CPS>1 was observed in large
tumors (p<0.001), and was correlated with of lymph node metastases (p<0.004). Further analysis of PD-L1
expression and its relevance in tumor biology and prognosis is needed.

Keywords: oral cancer; OSCC; PD-L1; PD-1; prognosis factor; oral squamous cell carcinoma

1. Introduction

OSCC is the most common type of cancer in the head and neck area. Every year, approximately
300.000 new cases are diagnosed worldwide [1]. When diagnosed at advanced stages, it is related to
a higher morbidity and a very poor prognosis. Despite, adjuvant radiation therapy or combined
chemoradiotherapy are frequently used for treatment, nowadays treatment is generally based on
surgical resection of primary tumor, which may be followed by radio, chemo and immunotherapy.
The selection of adjuvant treatments relies in factors as tumor location, histological grading,
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histopathological features (such as extracapsular extension in N+ disease and/or presence of positive
surgical margins), radiographic findings and the TNM system grading [2].

In recent years, immunotherapy has been added to the therapeutic arsenal against many
different tumors, supported by the results of different clinical trials [3-8]. This immunotherapy is
based on the different survival strategies of tumor cells and their relationship with the
microenvironment. One of these potential tumor escape routes from the action of the immune system
is the expression by tumor cells of the PD1 ligand protein (PD-L1) which, when interacting with the
PD1 protein of cytotoxic CD8 lymphocytes, induces anergy in these and prevents them from
attacking the tumor cells. Blocking the binding of PD-L1 to PD-1 by an immune checkpoint inhibitor
(anti-PD-L1 or anti-PD-1) allows T cells to destroy tumor cells [9,10]. PD-L1 expression has been
studied by immunohistochemistry in many tumors, including head and neck squamous cell
carcinomas; however, its expression levels are characterized by high inter- and intratumoral
heterogeneity due to factors that are not completely known. Even in squamous cell carcinomas of the
head and neck, variable expression is observed depending on the location of the primary tumor [11].
The immune checkpoint PD1 and its ligand PD-L1 are related to the prognosis in many solid tumors,
whether its role in oral squamous cell carcinomas (OSCC) remains unclear: most published series and
systematic reviews include heterogeneity of the cohorts (geographical region, tumor site, sex
distribution, habits such as alcohol and tobacco), immunohistochemistry (IHC) tools, even treatment
protocols, this leading to controversial and non-conclusive results without significant clinical
relevance [12].

The aim of this study is to assess the immunohistochemical expression of PD-L1 in squamous
cell carcinomas of the oral cavity with a reliable and accurate method and its possible association
with different histopathological, clinical and prognostic variables in a cohort of patients with OSCC
from a single institution with a peculiar distribution including a majority of females and just 50% of
regular smokers, and determine an accurate and reliable method for measuring PD-L1 in OSCC.

2. Materials and Methods

Retrospective observational study of 65 OSCC from 65 patients was performed. All patients were
collected form Hospital Universitario 12 de Octubre, Madrid between 01/2020 and 05/2022. Tumors
were stained for PD-L1 using CPS, considering PD-L1 as positive when CPS > 1. ESTROBE guidelines
were followed to write this article. Ethical approval was granted by the CEIM/CEI of Hospital
Universitario 12 de Octubre.

Clinicopathologic features, including age at diagnosis, sex, smoking history (never smoker,
current/former smoker), tumor sites (Tongue, cervical metastasis from a previous resected OSCC,
gum, buccal mucosa, floor of the mouth, Retromolar trigone), pathologic TNM stage (the American
Joint Committee on Cancer 8t edition of the Oral Cancers staging system) and comorbidity that can
alter the immune system (Diabetes mellitus (DM), chronic corticosteroids, transplant recipients and
chronic obstructive pulmonary diasease (COPD)) were analyzed in this study. Histologic
differentiation was designated as either well, moderately or poorly differentiated, extranodal
extension (ENE) of metastatic lymph nodes was classified a positive or negative.

The patients were followed up until death or 1st of November 2022. Overall survival (OS) was
defined as the interval from the day of surgery to the day of death for any cause, Disease-free survival
(DFS) from the day of surgery to the day of disease progression on CT scan / other image test or death
by any cause, and Disease-Specific Survival (DSS) from the day of surgery to the day of death from
OsCcC.

The immunohistochemical study was performed in the Pathology department of our hospital
using sections of 4-micron thickness of tissue embedded in paraffin and fixed in formalin. We used a
laboratory test with Dako 22C3 anti-PD-L1 primary antibody (Agilent Dako, Ca, USA, catalog
number K8005) on a Ventana Benchmark ULTRA platform. Antigen retrieval was performed using
Cell Conditioning lantigen retrieval solution (Ventana Medical Systems) for 64 min at 95°C. The
specimens were incubated with primary anti-PD-L1 monoclonal antibody at a concentration of 1:25
for 64 min at 37°C, and with the Optic View DAB IHQ Detection Kit. Internal control with normal
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tonsil was performed to assess the validity of PD-L1 immunoreaction. Cases were considered
adequate for assessment if at least 100 tumor cells were observed. We considered positive partial or
complete membrane staining in infiltrative tumor cells and membrane and /or cytoplasmic staining
of immune cells (lymphocytes and macrophages) close to the tumor. CPS (combined positive score)
was used to calculate the expression level of PD-L1. CPS less than 1 was considered negative. Our
trained pathologist assessed the PD-L1 expression with CPS evaluation (number of positive cells,
immune plus tumor, divided by the number of viable tumor cells, multiplied by 100) in the stained
slides of HNSCC in a blinded fashion without knowledge of clinical data.

CPS classification as high (20), low (1-20) or negative (<1) was based on the KEYNOTE-048 study
[3]. In this study, pembrolizumab with chemotherapy improved OS vs cetuximab with chemotherapy
in the patients with CPS of 20 or more and CPS of 1 or more. In hence, clinically relevant cut-offs of
>1 and 2 20 for CPS were used. Due to such clinical relevance, we used the same cutoff points (Figure
1).

d)

Figure 1. All figures are at 10x magnification. (a) Immunohistochemical staining of tongue tumor with

CPS<1 (negative expression); (b) Inmunohistochemical staining of oral cavity tumor with CPS 5 (low
expression); (¢) Immunohistochemical staining of oral cavity tumor with CPS 40 (high expression);
(d) Immunohistochemical staining of oral cavity tumor with CPS 100 (high expression).

IBM SPSS 24.0 (IBM Corp.) was used for statistical analysis. The chi-squared test was used for
clinicopathological variables with categorical data unless any category had a value <5, in which case
Fisher's exact test was used. Continuous data were analysed using either Mann-Whitney's U or
Kruskal-Wallis's H tests. Survival out- comes were calculated using Kaplan-Meier curves and the
log-rank test. The reliability for the CPS score on biopsy and surgical specimen was determined by
calculating the correlation coefficient (IC). We defined IC as poor (95% CI <0.5), moderate 0.5295% CI
<0.75), good (0.75 2 95% CI < 0.9), or excellent (95% CI > 0.9).

3. Results

3.1. CPS measured in biopsy and surgical piece

65 tumors from 65 patients were analyzed. PD-L1 was measured in two occasions, first in the
biopsy of the tumor and later in the piece of surgical resection. CPS was scored in biopsy and sample
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of the surgical piece in 23 cases. PD-L1 measurement in the biopsy was available in 52 tumors, of
which 6 (11'53%) tumors were PD-L1-, while 46 (88°46%) tumors were PD-L1 +, with a mean CPS of
34.83. PD-L1 measurement in the surgical piece was available in 38 tumors, of which 7 (18°42%) were
PD-L1 negative and 31 tumors (81'58%) were PD-L1 positive, mean CPS of 48.23. The correlation
coefficient between the PD-L1 expression in biopsy and surgical piece was 0.83 (p 0.0001). 60 tumors
(8955 %) were PD-L1 positive in the biopsy or in the piece of surgical resection, at least on one
occasion. 37 (55%) tumors had a high CPS (>20). In 5 tumors the CPS was higher in the biopsy than
in the surgical piece, while 6 tumors had a higher CPS in the surgical piece. Simplifying these
measurements for statistical analysis, we consider a tumor as PD-L1 positive when a positive value
has been obtained in one of the two PD-L1 measurements. In the case of being positive in both
measurements, we consider the highest value for statistical analysis.

3.2. Clinicopathological correlation

A comparison was made between PD-L1 status (as a categorized variable) and
clinicopathological variables (Table 1). Mean age of the patients was 67.92 (Ds 14.24). Using 60 years
as the cutoff point, no statistically significant differences were observed in PD-L1 status and age (CPS
>1 vs <1 p 0.89; CPS 220 vs <20 p 0.47). In our sample there were 29 (44.61%) men and 36 women
(55.38%). No significant difference was seen between the sex of the patient for the expression of PD-
L1 (p 0.92). 32 (49.23%) patients were nonsmokers, 33 (50.76%) patients were smokers or exsmokers.
No significant differences were seen between smoking status for the expression of PD-L1 (p 0.65).
There was no significant correlation between being or not a smoker and sex (p 0.47), so the sex of the
patient did not act as a confounding factor between smoking and PD-L1 expression in our sample.

18 (27.69%) patients were immunosuppressed (DM, chronic corticosteroids, transplant
recipients and COPD), 47 (72.30%) not being immunosuppressed. No statistically significant
differences were seen between the expression of PD-L1 and immune status of patients (p 0.96) neither
significant difference was seen between the immune status and the degree of high, low or negative
expression of PD-L1 (p 0.43). Most common location of OSCCs was the tongue, 22 (33.84%) patients.
No significant differences were seen between the tumor location and the expression of PD-L1 (p
0.074), nor between the location, smoking status and the PD-L1 expression (p 0.3). 23 (35.38%) tumors
were T4, the most common tumor size. 86.95% of T4 tumors expressed PD-L1 in the surgical piece
(tumor resection), compared with 54.54% in T1 tumors. Although, all T4 tumors express PD-L1 at
least once (there were 3 T4 tumors PD-L1 positive in the biopsy and PD-L1 negative in the surgical
piece). Significant differences were seen between status expression of PD-L1 and the tumor size when
CPS cutoff value was set at 21 and >20 (p < 0.001, p 0.009 respectively). This significant difference is
explained because most of the PD-L1 negative tumors are T1. 32 (50.79%) of tumors showed lymph
node involvement (pN+). 100% of the tumors N+ were PD-L1+ at least in one measurement (biopsy
or surgical piece). There were 3 N+ tumors PD-L1 positive in the biopsy and PD-L1 negative in the
surgical piece. Prevalence of pN+ was 59.38% for PD-L1 high expression versus 40.63% for low
expression. Cervical node extension significantly correlated with the PD-L1 expression (CPS 1) (p
0.004). Similar to the observed with the tumor size, this significant difference is explained because
most of the PD-L1 negative tumors are NO. No significant differences are seen when we compared
the cervical node extension (NO vs N+) between the high (CPS > 20) vs low expression (CPS < 20) of
PD-L1 (p 0.7). 43 (66.15%) tumors were advanced stages (III and IV), of which 36 (83.72%) were stage
1V, all of them were PD-L1 +. 97.67% of the advanced tumors expressed PD-L1 + while 71.42% of the
early tumors expressed PD-L1. Significant difference was seen between tumor staged and PD-L1
expression (p <0.001) when CPS cutoff value was set at 1. Neither the grade of tumor differentiation
nor extranodal extension showed no significant association to PD-L1 expression (p 0.12; p 0.13
respectively).
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Table 1. Comparison between PD-L1 status and clinicopathological variables.

PD-L1 expression n

(%)
Characteristics CPs<1 CPS>1 P CPS<20 CPS>20 P
No. Tumors 7 (10.76%) (8952830/) 25 (43.10%) 33 (56.89%)
Age 0.89 0.47
18
2 (28.57% % 27.27%
<60 (28.57%) (31.03%) 9 (36%) 9( %)
4
>60 5 (71.42%) (68 906 %) 16 (64%) 24 (72.72%)
Sex 0.92 0.33
26
Male 3 (42.86%) (44.82%) 13 (52%) 13 (39.39%)
2
Female 4 (57.14%) (553170/) 12 (48%) 20 (60.60%)
Smoking status 0.65 0.27
Smokers or 3 (42.86%) 30 15 (60%) 15 (45.45%)
exsmokers e (51.72%) ’ R
2
Non smokers 4 (57.14%) (48 2870/) 10 (40%) 18 (54.54%)
Immune status 0.96 0.43
Immunosuppres o 17 o o
sed 2 (28.57%) (29.31%) 6 (24%) 11 (33.33%)
Not
immunosuppres 5 (71.43%) (7046180/) 19 (76%) 22 (66.66%)
sed mere
Lrimarny o 0.38 0.72
recurrence
Primary 7 (100.00%) 8 956250/) 22 (88%) 30 (90.90%)
Recurrence 0 (0.00%) 6 (10%) 3 (12%) 3 (9.09%)
Location 0.074 0.24
1
Tongue 6 (85.71%) 27 5690/) 6 (24%) 10 (30.30%)
Cervical 0 (0.00%) 1(1.72%) 0 (0.00%) 1 (3.03%)
12
Gum 0 (0.00%) (20.69%) 7 (28%) 5 (15.15%)
Buccal mucosa 0 (0.00%) a 819170/) 2 (8%) 9 (27.27%)
Floor of the o 11 o o
mouth 1(14.29%) (18.97%) 7 (28%) 4 (12.12%)
Retromolar 0 (0.00%) 7 (12.07%) 3 (12%) 4(12.12%)
trigone
T <0.001 0.009
T1 5 (71.43%) 6 (10.71%) 5 (20%) 1(3.23%)
16
T2 1 (14.29%) (28.57%) 2 (8%) 14 (45.16%)
11
T3 1 (14.29%) (19.64%) 5 (20%) 6 (19.35%)
T4 0 (0.00%) 23 13 (52%) 10 (32.26%)

(41.07%)
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6
N status 0.004 0.7
0, 24 0, o,
NO 7 (100.00%) (42.86%) 11 (45.83%) 13 (40.63%)
o, 32 0, o,
N+ 0 (0.00%) (57.14%) 13 (54.17%) 19 (59.38%)
Stage <0.001 0.14
I 5 (71.43%) 5 (8.77%) 4 (16%) 1 (3.13%)
10
.29% 2 (8% 8 (25%
I 1 (14.29%) (17.54%) (8%) (25%)
111 1(14.29%) 6 (10.53%) 2 (8%) 4 (12.5%)
o, 36 0, o,
v 0 (0.00%) (63.16%) 17 (68%) 19 (59.38%)
Grade of
differentiation 0.12 0.43
Well 2 (33.33%) 4 (7.14%) 2 (8%) 2 (6.45%)
0, 41 0, o,
Moderate 3 (50%) (73.21%) 20 (80%) 21 (67.74%)
11
.66% 12% 25.81%
Poor 1 (16.66%) (19.64%) 3 (12%) 8 (25.81%)
ENE 0.13 0.065
o, 13 o, o,
+ 0 (0.00%) (25.49%) 3 (13.04%) 10 (35.71%)
38
- .00% 2 .96% 18 (64.29%
7 (100.00%) (74.51%) 0 (86.96%) 8 (64.29%)

The study included 59 (90.76%) primary tumors and 6 (9.23%) recurrences. 52 (80%) of the
primary tumors were PD-L1 positive, of which 30 (57.7%) with a high expression (CPS > 20), and 22
(42.30%) with a low expression (CPS <20). 100% of the recurrences, the 6 tumors, expressed PD-L1, 3
of them with a high expression and the other 3 with a low expression. No significant differences were
seen between primary and recurrence tumors for the expression of PD-L1 (p 0.38).

3.3. Survival

57 patients underwent surgery as first treatment, 3 patients were initially treated with
chemoradiotherapy, 4 patients just radiotherapy and 1 best supportive care. We decided to restrict
the survival analysis, using the data of the patients at the time of the first tumor surgically treated,
which is why only 57 patients were included in the survival analysis.

Patients' follow-up ranged from 2 to 34.5 months with 11 cancer-specific deaths. The median
follow-up of the patients was 13.68 months [6.36,14.17]. Median OS was reached 11.9 months and
interquartile range [6.36,19.11]. A significantly worse OS was found for N+ status (NO vs N+, p
0.0006), advanced stages (I & II vs Il & IV, p 0.0067), tumor size (p 0.003) and extra nodal extension
(ENE - vs ENE +, p 0.0033). No significant difference was seen between PD-L1 +/- (CPS 21 vs CPS <1)
neither PD-L1 high (CPS >20) vs low (CPS <20) and OS (p 0.97 and 0.64, respectively) (Figure 2).
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Figure 2. Overall Survival. PD-L1 + (CPS 21) vs PD-L1 - (CPS <1) (Log-rank p 0.97).

Disease Free Survival (DFS) was measured from the months of surgery to the day of disease
progression on CT scan / other image test or death by any cause. ENE was close to achieving a
significant difference in DFS (p 0.061). No significant difference was seen between PD-L1 +/- (CPS 21
vs CPS <1) neither PD-L1 high (CPS >20) vs low CPS <20) and DSF (p 0.11 and p 0.88, respectively)
(Figure 3). We had 33,89% of tumor recurrences (20 tumors). 12 of these tumors were PD-L1 high and
7 of them were PD-L1 low. Just one tumor was PD-L1 negative in the biopsy made of the recurrence,
previously this tumor was PD-L1 low (CPS 10).

Kaplan-Meier survival estimates

1.00

0.75

0.50
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0 3 L] 2 1 24 30 345
analysis time
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+ 50 41 H 16 " 9 2 1
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Figure 3. Disease Free Survival. PD-L1 + (CPS 21) vs PD-L1 - (CPS <1) (Log-rank p 0.11).

All patients who died due to the OSCC were PD-L1 positive, despite this no significant
difference was found between PD-L1 +/- (+CPS 21 vs CPS <1) neither PD-L1 high (CPS 220) vs low
CPS <20) and DSS (p 0.43, p 0.99, respectively) (Figure 4). A significantly worse DSS was seen for ENE
+ (ENE + vs ENE -, p 0.003), cervical node extension (N+ vs N-, p 0.0005), advanced stages (I & II vs
III & IV, p 0.005) and tumor size (p 0.0014).
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Figure 4. Disease Specific Survival. PD-L1 + (CPS 21) vs PD-L1 — (CPS <1) (Log-rank p 0.43).

4. Discussion

Measurement of PD-L1 was made using the scoring system Combined Positive Score (CPS),
which measures the expression of PD-L1 both in tumor cells and in immune cells. The presence of
immune cells in the tumor will have an impact on an adequate clinical response to immunotherapy
[13]. When CPS is above 1% is used to predict response to anti-PD-L1 therapies when its level is above
1% [3,14]. Another way to measure PD-L1 is the TPS, but this score does not take into account the
presence of immune cells in the tumor, so it should be complemented with the IC (tumor-infiltrating
immune cells) to estimate the response of immune checkpoint inhibitors (ICIs) [15].

In our study 58 (89.23%) out of the 65 tumors were PD-L1 positive, 36 (55.38%) tumors had a
high CPS (>20). Very similar expression frequencies of PD-L1 in head and neck epidermoid tumors
were found in other studies in the literature, Dilinaer Wusiman et al [16] and the KETNOTE-048
study [3] reported 89.9% and 85% with a CPS > 1, 43.7% and 43% when CPS> 20, respectively. Both
studies used 22C3 assay for immunohistochemical study, as we did. In contrast to this, a prevalence
of 48% (CPS>1) was found in the cohort of Miranda et al [17]. Other studies used TPS for PD-L1
measurement, such as Levounel et al. [18], reporting a 58% prevalence of PD-L1+ OSCC in their
cohort, cut off TPS >5%.

In our cohort, 5 tumors the CPS was higher in the biopsy than in the surgical piece, while 6
tumors had a higher CPS in the surgical piece. There were 3 N+ and T4 tumors PD-L1 positive in the
biopsy and PD-L1 negative in the surgical piece. Gaetano Paolino et al [19] reported PD-L1 expression
usually higher in lymph nodes metastasis than in surgical specimens and lower expression was found
in biopsies. Jacob H. Rasmussen [20] considers that the most important factor in the variations of PD-
L1 measurement in HNSCC is the heterogenicity of the tumor itself.

In spite of this, we had a good correlation coefficient between the CPS scores of the biopsy and
the surgical specimen (0.83 p 0.0001). This added to the internal tests with amygdala, which provide
internal validity to the results, make us consider our measurements and method as valid and reliable.
Simona Crosta et al [21] compared 5 PD-L1 measurement protocols with PD-L1 detection with
microarrays and found inter-observer reliability was moderate, with an ICC of 0.774 (95% CI (0.651;
0.871), so considering this, specific training is needed for PD-L1 measurement as it influences patients'
therapeutic decisions. Similar results were described in the study by Andrea Ambrosini-Spaltro et al.
who observed a concordance between tumor resection of head and neck epidermoid tumors and
tumor biopsy was 86.7% (k = 0.688) [11].
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Positive expression of PD-L1 (CPS > 1) was significantly more frequent in advanced T stages. In
our cohort, most of the PD-L1 negative tumors were T1 (71'42%). These results are in the line of other
studies reported in the literature. One explanation for this observed phenomenon could be that when
the tumor begins to express PD-L1 it develops a faster growth due to the inhibition of the immune
system. However, other studies have related PD-L1 expression (CPS > 1) with smaller tumor size
[16,22,23]. It is been suggested than this may be due to complex molecular mechanisms which may
stop tumor mitosis [24]. Further study of the relationship between PD-L1 and tumor size is needed.

No significant correlation was found between PD-L1 (CPS 2 1) sex, smoking status nor tumor
location. Some studies [18,25] have suggested that PD-L1 could be involved in the oncogenesis of
tongue tumors and PD-L1 may be overexpressed in early stages of tongue cancer. Levounel et al. [18]
found a significantly higher TPS in tongue tumors, and suggested that PD-L1 could be involved in
the oncogenesis of tongue tumors in non-smoking female patients. A recent pilot study [26] have
shown a significant increase in PD-L1 expression in progressing dysplasia to OSCC in comparison
with non-progressive dysplasia, so PD-L1 could be related with tumor development and
oncogenesis. In this line, one metanalysis [27], showed PD-L1 expression is significantly higher in
non-smoking patients. One of the explanations found in the literature for the lower expression of PD-
L1 in smoking patients is the lower signaling of INF gamma, which is a potent inducer of PD-L1 [28].
Something to take into consideration is that in our study we included in the same group patients who
were smokers and ex-smokers, without having access to a record of the pack-year index, which could
mean that this measurement was artifactual in our study. One solution to objectify the effect of
smoking would be to measure its mutational signature, as performed by Mandal et al., 2016 [29], who
thus associated smoking with lower T-cell infiltrate and IFN-y signaling.

When using cutoff point at 60 years old no statistically significant differences were observed in
PD-L1 status (CPS 21 vs <1 p 0.611; CPS 220 vs <20 p 0.17). In this line, Levounel et al. [27] describe
no significant association between PD-L1 status and age (>56, >60, >65). Age plays an important role
on PD-L1 regulation and individual response to immunotherapy, being its response reduce in elderly
patients. Meta-analysis published by Yi Ming et al. suggested that patients older that 75 might not
get OS benefit from antiPD-L1 treatment in solid tumors [30].

No differences in PD-L1 expression were observed in OSCC in immunosuppressed or non-
immunosuppressed patients. Dilinaer Wusiman et al. [16] found a significantly lower incidence of
PD-L1 HNSCC tumors in diabetic type II patients.

PD-L1 was not associated with a worse prognosis in terms of overall and disease-specific
survival in our study. The number of survival-related events in our study was not statistically
powered to draw any conclusions about how PD-L1 affects survival. In addition, our study could
have biases due to being conducted retrospectively at a single institution, so even if we had found a
correlation between PD-L1 and survival we would have to take these results with caution. Reviewing
the literature, Lin YM et al. [31] described high PD-L1 expression as an independent risk factor in
males and smokers and PD-L1 could be an independent prognostic marker for OSCC patients who
are male or who have a smoking habbit. In the same line, two meta-analysis suggest that PD-L1 may
have a poor impact in patients survival in HNSCC. In OSCC, Levounel et al. [27] found that
overexpression of PD-L1 had a worse survival measured as DSS and DFS. The other meta-analysis,
done by Wu L et al [32], suggest that PD-L1 may play an important role as an effective marker of poor
prognosis in salivary gland carcinomas. On the contrary, X. Sun et al [24], found better prognosis in
gastrointestinal stromal tumors that expressed PD-L1 and had tumor infiltrating CD8+ cells. Wei-Fa
Yang et al [33] reviewed 23 studies of PD-L1’s prognosis in HNSCC and found no significant
difference between PD-L1-positive and -negative HNSCC patients in OS and DSS. Despite the meta-
analyses, the lack of consensus on how we measure PD-L1 makes us unsure of its implication in the
survival of head and neck tumors, so, once the method is standardized and further survival study of
PD-L1 in head and neck tumors are published, another meta-analysis could be done. Further studies
with a greater number of OSCC are needed to elucidate the influence of PD-L1 in the prognosis of
OscCcC.
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Another implication of PD-L1 in the prognosis of oral cavity tumors would be neoadjuvant
treatment. Ju WT et al. [34] conducted a pilot neoadjuvant study in oral cavity tumors with
camrelizumab and apatinib in 20 patients with locally advanced tumors. Tumors with CPS greater
than 10 achieved a greater pathological response and neoadjuvant treatment was safe for subsequent
surgery. More studies will be necessary to determine neoadjuvant therapy with antiPD-L1 drugs,
however, the results seem promising.

5. Conclusions

This study proposes a measurement of PD-L1 with a valid (with internal amygdala controls) and
reliable method (CI 0.83 p 0.0001) and relates PD-L1 expression to the main clinicopathological
variables and prognostic values. We obtained an OSCC PD-L1+ expression of 89.23% (CPS>1), similar
to that found in other articles. PD-L1+ tumors were associated with larger tumor size, lymph node
metastasis and advanced stages. We found no correlation of PD-L1 with other clinical variables. PD-
L1 + tumors were not associated with worse prognosis in our sample.
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