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Abstract

Blocking the PD-L1/PD-1 pathway efficiently enhanced antitumor immunity that reduced tumour growth and improved survival,
whereas the prognostic roles of PD-L1 positivity in oral squamous cell carcinoma (OSCC) were controversial. This study aimed
to determine the clinicopathological and prognostic significance of PD-L1 expression in tumor cells (TCs) or tumor-infiltrating
lymphocytes (TILs) of OSCC. The systematic retrieve was performed for seeking suitable studies through PubMed, Web of
Science, the Cochrane Library and Scopus. 46 studies were ultimately included in the meta-analysis. This study showed that
the levels of PD-L1 expression in TCs were relatively high in femal patients (P <0.001), non-smoker (P <0.001), non-drinkers
(P =0.037), advanced stage (P =0.028), N+ status (P =0.027), and tumours with high levels of PD-1 (P =0.024), and CD8+
(P =0.022). High PD-L1 expression in TCs had significant effect on worse LRFS (P=0.004), and also was more likely to have
worse OS in Asia (P =0.018). Both DSS (P =0.035) and DFS (P =0.003), at a 5% cut-off of PPC, had positive association with
high PD-L1 expression. The results of OS showed that a worse prognosis for 5H1 (P =0.032), and a favourable prognosis for
22C3(P =0.001). E1L3N was shown to be associated with an worse DSS (P =0.014). High expressions of PD-L1 in TCs had a
worse OS (P =0.023) and DFS (P =0.003) in OSCC of the tongue. Consequently, future study should especially consider oral
compartments and methods for PD-L1 immunostaining as confounding factors when observing PD-L1 of response to anti-PD1
therapy.

1 Introduction

Oral squamous cell carcinoma (OSCC) is the most commonly diagnosed oral cancer, which accounts for
approximately 90% of all malignant oral neoplasm1. Programmed cell death ligand-1 (PD-L1) is a surface
glycoprotein of cancer cells, which is regarded as the inhibitory receptor programmed cell death-protein
1 (PD-1) on T lymphocytes2. PD-L1 involves in the immune response evasion by binding to PD-1 that
downregulates T-cell responses.

As one of the most common immunologic checkpoints, the axis PD-1/PD-L1 has showed prognostic sig-
nificance that mediates immune tolerance. Accompanied by the increasing number of researches finding
that activation of immune checkpoint blockade is effective in tumour growth control and survival extension,
controversy has also been persistent due to non-homogeneous conclusions. Several studies approved of ei-
ther positive3,4[4, 5], or negative association of PD-L1 overexpression with prognosis5,6, while other studies
showed no prognostic significance of PD-L1 expression7,8.

Inconsistent results were mainly presumed to be related to the various methods for immunohistochemical
staining, stage of diagnosis, tumor location, and the feasibility of radical surgical resection9. The previous

1



P
os

te
d

on
24

Ja
n

20
23

|T
he

co
py

ri
gh

t
ho

ld
er

is
th

e
au

th
or

/f
un

de
r.

A
ll

ri
gh

ts
re

se
rv

ed
.

N
o

re
us

e
w

it
ho

ut
pe

rm
is

si
on

.
|h

tt
ps

:/
/d

oi
.o

rg
/1

0.
22

54
1/

au
.1

67
45

80
77

.7
05

90
84

4/
v1

|T
hi

s
a

pr
ep

ri
nt

an
d

ha
s

no
t

be
en

pe
er

re
vi

ew
ed

.
D

at
a

m
ay

be
pr

el
im

in
ar

y.

meta-analyses reached a consensus that PD-L1expression in OSCC patients was not significantly correlated
with overall survival (OS), but major limitation of them did not consider oral subsites or immunostaining
patterns as confounding factors.

To date, the role of PD-L1 expression in OSCC of tongue has attracted attention of the increasing number
of studies. It was reported that high PD-L1 expression was associated with worse OS that was exclusively
found in OSCC of the tongue. However, the prognostic significance of PD-L1 expression was not observed
in oropharyngeal carcinomas10. To find the discrepancy complicated by the use of different immunostaining
patterns, comparison was conducted stratified by various scoring systems, antibodies clone. One study
indicated that no relationship between PD-L1 expression and survival was found by using either combined
positive score (CPS) or tumour proportion score (TPS)9. In contrast, other reports have found high PD-L1
expression was linking to better prognosis when cut off of [?] 5% of TPS and [?] 1 of CPS11. A recent
approach assessed PD-L1 expression measured by two different anti-PD-L1 antibodies (22C3, E1LN3), and
revealed that high PD-L1 expression detected by 22C3 presented a worse prognosis in terms of disease-specific
survival (DSS)12.

Therefore, it was appropriate for performing a meta-analysis to determine whether the prognostic signifi-
cances of PD-L1 expression in OSCC differed by oral compartments and methods for PD-L1 immunostaining.

2 Materials and methods

2.1 Search strategy

Searches strategy were carried out in PubMed, Web of Science, the Cochrane Library and Scopus for all
studies, and search terms were developed as follows: (( oral OR mouth OR mouth [mesh] OR mouth
neoplasms [mesh] OR tongue OR tongue neoplasms [mesh] OR alveolar OR gingiva* OR lip OR gum OR
buccal OR palate* OR retromolar OR head and neck OR head and neck neoplasms[Mesh]) AND (squamous
cell carcinoma OR squamous cell carcinoma [mesh] OR cancer)) AND (PD-L1 OR PDL1 OR Programmed
Death Ligand 1 OR B7-H1 OR B7H1 OR CD274 OR PDCD1L1 ).

2.2 Study selection and inclusion criteria

In this systematic review, original studies were selected when conformed to the established inclusion cri-
teria, as further stated subsequently: (1) Publications using English language. (2) Data not received on
animal samples. (3) Observational studies. (4) Reports focusing on the evaluation of PD-L1 in clinico-
pathological parameters and survival outcomes. (5) Studies supplying existing odds ratio (OR) or hazard
ratio (HR) along with 95% CI , or else, adequate data to calculated. (6) Participants not undergoing any
radiotherapy/chemotherapy before surgical resection.

Two researchers were responsible for independently screening titles and abstracts, and then deeply evaluated
the retrieved articles in the primal search. The articles were discarded that were performed in nonhuman
subjects, editorials, duplicates, expert comments, review in various forms, meta-analysis, clinical trials.

2.3 Data extraction and risk of bias assessment

For all enrolled studies, the following data were extracted by two reviewers in regards of authors, publi-
cation years, county, number of patients, anti-PD-L1 antibody, definitions of PD-L1 positivity, IHC cut-
offs, anatomic location, clinicopathological and prognostic variables. The risk of bias in the individual
studies was appraised using the Reporting Recommendations for Tumour Marker Prognostic (REMARK)
guidelines13,which were composed of six dimensions as summarised in Supplemental Fig.S2.

2.4 Statistical analysis

Meta-analysis of this study included two aspects. In the primary aspects, pooled estimates of the OR were
estimated for the associations of PD-L1 expression in clinical parameters, which were computed by natural
logarithm OR, and its standard errors (SEs). In the second aspects, pooled estimates of HR of PD-L1 related
to prognostic factors were performed by a random-effects model, in which natural logarithm HR and its SEs
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were calculated. The estimated HR of individual study was preferred to entered to this analysis if they
was reported in the case of various adjusted factors. Several studies did not provided direct HR, but its
information were available for synthesizing the estimated HR, and then methods described in Tierney et al.14
were performed to impute the estimated HR. We assumed clinicopathological and prognostic significance of
PD-L1 expression was confounded by methods for PD-L1 immunostaining such as antibody, definition of
PD-L1 positivity, IHC cutoffs. Studies reporting more than one type of them were separated as different
data sets, correspondingly.

The heterogeneity across studies was investigated through Cochran’s Q test (p < 0.1) and Higgins I2, of
which values 25%, 50% and 75% respectively indicated low, mild and high heterogeneity15. In order to
identify the sources of heterogeneity, subgroup analyses were performed on the basis of grouping by assumed
confounding factors. Pooled estimates synthesized by at least three studies were considered to be robust
that no obvious fluctuation happened when removing one study at a time. Publication bias was determined
by Begg’s and Egger’s tests16.

3 Results

3.1 Characteristics and quality analysis of enrolled studies

Literature search was performed using the priori determined search strategy. A total of 2658 records were
retrieved through searching databases of PubMed, Web of Science, the Cochrane Library and Scopus. After
exhaustive screening and careful assessment, 46 studies including 4484 patients were ultimately included in
the meta-analysis1-9,11,12,17-51. The detailed process and the reason of excluded studies were demonstrated
as flow chart, Fig.1 .

The characteristics of entered studies were expatiated in Table 1 . Among them, two studies {de Vicente,
2019 #4;Foy, 2017 #7}were splitted as two separate data sets on account of different antibodies12,39{de
Vicente, 2019 #4;!!! INVALID CITATION !!!, #0;Quan, 2020 #20}. One study was stratified as two
separate data sets for prognosis due to two different tissue sources, and also, was tread as three separate
data sets for clinical parameters based on three various assay cutoffs9. A study was converted to two separate
data sets as a result of two different assay cutoffs. There were two separate data sets for clinical parameters
and three separate data sets for prognosis in study reported by Pena-Cardelles et al.11 Six studies focused on
PD-L1 expression in TC and IC that were calculated separately as two independent datasets1,23,34,35,47,49.
46 enrolled studies were judged whether to provide clinical variables or prognostic variables, of which results
were marked as “Y” or “N”. The classification and assessment for variables suitable for synthesis were detailed
in Table S1 .

Quality analysis of enrolled studies was performed according to the evaluation criteria adapted from RE-
MARK guidelines, of which results were summarized in Supplemental Fig. S1.

3.2 Comparison of high and low PD-L1 expression associated with clinical parameters

This study showed that high expression of PD-L1 in TCs was correlated with femal patients (OR,0.68; 95%
CI: [0.56, 0.82]; P <0.001). Meta-analysis of twenty-three studies contrasting the smokers to non-smokers
revealed that high PD-L1 expression in TCs was associated with non-smoker (OR, 0.62; 95% CI: [0.48,
0.79]; P <0.001). High expression of PD-L1 in TCs was observed in non-drinkers (OR, 0.69; 95% CI: [0.49,
0.98]; P =0.037) (Fig.2 ). However, the consequent meta-analysis suggested that the statistically significant
association was disappeared between the expression of PD-L1 in TILs involving gender, smoking and drinking
(Supplemental File 2 ).

There were no significant differences between the expression of PD-L1 in TCs and age, T status, M status,
grade, or anatomical location. (Supplemental Fig.S3-S7) . Thirty studies were selected to identify
whether the N status was associated with PD-L1 expression. The results showed that N+ patients were
more likely to have high expression of PD-L1 when compared to N0 patients (OR, 1.34; 95% CI: [1.03, 1.74];
P =0.027)(Supplemental Fig.S8) .Tumor stages were grouped as stage I/II and stage III/IV that were
used to assess the discrepancy in comparison of high/low expression. Seventeen studies were ultimately
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enrolled in meta-analysis. The result showed that patients with stage III/IV had high PD-L1 expression
(OR, 1.41; 95% CI: [1.04, 1.90]; P =0.028)(Supplemental Fig.S9) . The significance was also observed
in the association of high PD-L1 expression in TCs with high levels of PD-1 (OR,33.57; 95% CI: [2.08,
542.52]; P =0.024), and CD8+ (OR,5.03; 95% CI: [1.23, 20.50]; P =0.022)(Supplemental Fig.S10) . No
significant association was found between PD-L1 expression on TILs and any clinicopathological variables
(Supplemental File 2 ).

3.3 Synthesis of results and subgroup analysis for association of high/low PD-L1 expression
with prognostic factors

Meta-analysis of studies for OS indcated that PD-L1expression on TCs had no significant effect on OS
(HR, 1.10; 95% CI: [0.86, 1.40]; P =0.461), and statistical heterogeneity (I2 = 80.7%, p < 0.001)
emerged(Supplemental Fig.S11) . Also for DSS (Supplemental Fig.S12) , fifteen studies reported
ready-made HR or provided sufficient data to calculate the estimated HR that was synthesised that yield a
no statistically significant result (HR, 1.22; 95% CI: [0.86, 1.74]; P =0.258) with significant heterogeneity (I2
= 62.6%, p < 0.001). Likewise, the meta-analysis of studies for disease-free survival (DFS), progression-free
survival (PFS) and local-regional progression-free survival (LRFS) were respectively performed, of which
pooled estimated HR were achieved correspondingly. Only the result for LRFS showed significant find-
ing (HR, 1.77; 95% CI: [1.20, 2.62]; P =0.004) without significant heterogeneity (I2 = 0.0%, p = 0.590)
(Supplemental Fig.S13) . Five studies assessed association between the expression of PD-L1 on TILs and
OS, of which the pooled result showed no statistical significance (Supplemental File 2 ). The estimated
HR for DSS, DFS, PFS and LRFS were unattainable to synthesize due to only one study reporting prognostic
values.

Sources of heterogeneity might be attributed in part to geographic region, scoring systems, antibody type,
tumour anatomic location. Due to the a lack of study on the relationship between PD-L1 expression on
TILS and prognosis, subgroup analysis was performed only on studies with prognosis associated with TCs.

Geographic region was stratified for Asia and non-Asia with comparison for prognostic value and showed no
significant differences for OS, DSS. Nevertheless, DFS showed high expression of PD-L1 in TCs was more
likely to have worse prognosis (HR, 1.65; 95% CI: [1.09, 2.49]; P =0.018) (Supplemental Fig.S14) . Various
scoring systems including semiquantitative evaluation (SE), percentage of positive cell (PPC), CPS , TPS,
H score (combination of the staining distribution and intensity scoring systems), were used to recombine
these studies for OS, DSS and DFS. There were no statistically significant results of prognosis showed in
TPS or CPS. Both DSS (HR, 1.65; 95% CI: [1.04, 2.64]; P =0.035) and DFS (HR, 1.50; 95% CI: [1.15, 1.96];
P =0.003), at a 5% cut-off of PPC, had positive association with high PD-L1 expression(Supplemental
Fig.S15) .

Subgroup analysis decided by antibody type was carried out for OS, DSS and DFS when two or more studies
providing prognostic values for one type of antibody. The results of OS showed that a worse prognosis for
5H1(HR, 2.50; 95% CI: [1.08, 5.76]; P =0.032), and a favourable prognosis for 22C3(HR, 0.43; 95% CI: [0.27,
0.69]; P =0.001). For DSS, high PD-L1 expression detecting by E1L3N was shown to be associated with an
worse prognosis(HR, 1.78; 95% CI: [1.13, 2.80]; P =0.014). There was no evidence suggested the association
of DFS with PD-L1 expression was determined by antibody type(Supplemental Fig.S16) . Significant
association of PD-L1 expressions in TCs with staining location was not detected(Supplemental Fig.S17) .
Seven studies were viable for synthesising that reported OS in terms of location of tongue. It was shown that
high expressions of PD-L1 in TCs had a worse prognosis in OSCC of the tongue (HR, 1.24; 95% CI: [1.03,
1.49]; P =0.023). Four studies assessed the DFS of PD-L1 expressions and results showed that high PD-L1
expression in TCs was associated with worse prognosis (HR, 2.03; 95% CI: [1.28, 3.22]; P =0.003)(Fig.3 ).
Only one study was available for PFS, LRFS that was insufficient to combine.

Publication bias of studies in terms of the role of PD-L1 expressions in clinicopathological and prognostic
was determined by Egger’s tests and was shown by funnel plots, of which results suggested absence of proof
(Supplemental File 3 ).
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4 Discussion

The interactions of PD-L1 binding to its inhibitory receptor PD-1 inactivate the T cells recognizing the anti-
gen of tumour cells, and consequently, the generation of population of cytotoxic T lymphocytes is reduced
that provide an opportunity to cancer cells for escaping immune surveillance. This finding has triggered
research to shift treatment from targeting molecules directly on the surface of cancer cells to non-contact
methods for blocking the PD-L1/PD-1 pathway for better activation of the immune system4. An increasing
number of studies have confirmed that the application of PD-1/PD-L1 treatment efficiently enhance anti-
tumor immunity that reduces tumour growth and improves survival, whereas the prognostic roles of PD-L1
positivity in OSCC are controversial.

Our results revealed a significant association between PD-L1 expression levels and clinicopathological factors.
The levels of PD-L1 expression in TCs were relatively high in female patients, non-smoker, non-drinkers,
which in line with previous findings of meta-analysis reported by Lenouvel et al52. Consumption of alcohol
and tobacco have been proved to be positively associated with OSCC recurrence and poor prognosis, but have
no significant association with PD-L1 expression on TCs4. Previous study using PD-L1 antibody to detect
the PD-L1 expression found that non-smokers or non-alcohol consumers express higher frequency of PD-L1
expression12. Interestingly, the protective effect of PD-L1 expression was observed in females for OS and DSS,
which did not weaken with smoking, or drinking1. It has been reported that PD-L1 is overexpressed in never-
smokers and never-drinkers (NSND) who undergo the immunosuppressive therapy with pembrozulimab. The
enrichment of T-cell activation, interferon-γ(IFN-γ) and PD-1 signalling were observed in OSCC from NSND.
Overexpression of PD-L1 induced by IFN-c, the unique feature in NSND, was associated with rate of TILs. It
could be inferred that PD1/PD-L1 blockade enhanced the immunity response that provided potential benefit
of PD1/PD-L1 inhibition in NSND39. In addition, our meta-analysis also revealed that PD-L1 upregulation
in TC was associated with clinicopathological features involving advanced stage, N+ status, in favour of the
findings of previous reports19,24,28,30.

To date, the prognostic value of PD-L1 in OSCC cells has been identified in several meta-analysis. Consensus
of them indicated that expressions of PD-L1 in TCs had protective effects on OS with no significance52-56,
which was different from our study identifying prognostic role of PD-L1 expression in TCs was insignificant
and unfavorable. As for DFS, four meta-analysis suggested that expression of PD-L1 was associated with
better survival regardless of no statistical significance53-56. However, a previous study hold the opposite
perspective that expression of PD-L1 probably lead to reduced survival52. In terms of DSS, our results
revealed that PD-L1 expression exhibited a trend towards worse survival on DSS, which in line with the
results reported by Troiano et al and Lenouvel et al.52,56 There was a significant association for worse LRFS
in tumors characterized by high PD-L1 expression on TCs in our study. Geum et al. suggested locoregional
recurrence had a significantly lower survival rate, and simultaneously, was significantly correlated with PD-L1
expression3. The remarkable advantages of this study was not only the abundant studies that was already
enrolled in previous meta-analysis, but also in the first exclusively comprehensive evaluation of the oral
compartments and immunostaining patterns as confounding factors for prognostic role of PD-L1 expression
in OSCC.

The role of PD-L1 in the prognosis of OSCC have been undetermined due to expectable disparities in tissue
of origin, location of staining, variations in immunostaining patterns (ie, assay cutoffs, antibody clones)9. In
our study, high PD-L1 expression in TCs was associated with an disoperative effect on prognosis in DFS when
only Asian patients of OSCC were analyzed. In OS and DSS of Asian patients, high PD-L1 expression on
TC also had a tendency to increase the risk of poor prognosis. This might be attributed to the discrepancies
in diet and lifestyle between the Asia and the non-Asia.

Of the selected studies, it was not difficult to find that tongue as the subsite of OSCC was more common
than other subsite, suggesting that tongue might be an important site affecting the prognosis and clinico-
pathological factor of OSCC. In this study, we firstly compared the PD-L1 expression in TCs between tongue
and other sites of OSCC patients, and the results showed no significant difference of any clinicopathological
factors between the two groups. Next, we pooled the studies restricted only to tongue of OSCC with respect
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to prognosis and, found a significant relationship between the high expression of PD-L1 in TCs and worse
DSS and OS, and the heterogeneity simultaneously decreased from 81% to 0%. Previous study have demon-
strated that PD-L1 overexpression in TCs of the tongue and the floor of the oral cavity was associated with
with a worse OS1. It was reasonable to speculate that discrepancies of the results in regard to the role of
PD-L1 expressions in prognosis was attributed to skewed distribution of cancer location.

The use of different antibodies clones for immunohistochemistry resulted in discrepant results of association
between PD-L1 expression and prognosis in OSCC. A trial in lung cancer comparing four anti-PD-L1 an-
tibodies (22C3, 28-8, SP142, E1L3N) found that the patients detected as PD-L1-positive cases was similar
for all antibodies except for SP142 which was only 50% as much as the other three of them57. Interestingly,
SP142 showed more sensitive detection efficiency than 22C3 in another trail lung cancer58. This study ex-
tracted antibody of PD-L1 including 22C3, 28-8, 5H1, E1L3N, SP142 as different subgroups. The results
indicated that OS was worse in 5H1, but greater in 22C3 in OSCC patients with high PD-L1 expression in
TCs. A study using two different anti-PD-L1 antibodies (clones E1L3N and 22C3) to evaluate the prognostic
significance of tumor PD-L1 expression in OSCC. Consequently, significant results of DSS only appeared
in 22C3 but not in E1L3N12, in contrast to our findings demonstrating DSS was more likely to get worse
with high PD-L1 expression detecting by E1L3N. It was not ignored that the positive expression ratio of
tumor PD-L1 expression in OSCC tested by E1L3N was lower than 22C3 whether the cut off is [?] 1% or [?]
10%12. Subgroup analysis of our study revealed that almost no intra-heterogeneity was found in group of
E1L3N and 22C3 in aspects of OS, DFS. Combined with our results, in OSCC, it can be believed that 22C3
seemed to be more delicate than E1L3N, and the PD-L1 expression in TCs appeared to have the protective
role in OS via 22C3 as well as a damaging effect on DSS via E1L3N. Therefore, using different antibodies to
evaluate the relationship between PD-L1 expression and prognosis probably lead to various results. Due to
the lack of studies comparing the various antibodies specific to OSCC, our results needed to be interpreted
with caution and were expected to be validated by more high-quality studies.

We evaluated the influence of PD-L1 expression on prognosis by using separate scoring methods. In this
study, both DSS and DFS showed a significant result at a 5% cut-off of PPC. As for OS, 5% cut-off of 4 scores
cut-off of H score presented a reduced survival. The cut-off value of 5% was frequently chosen in many clinical
trials focusing on targeted anti-PD-L1 therapies. PD-L1 expression was associated with worse prognosis for
OS and LRFS when a 5% cut-off of positive cells was applied28. Previous study aimed to explore the effects
of expression of PD-L1 on survival rates and showed that PD-L1 expression were unrelated to in DFS and
OS with TPS using different cutoffs of 1%, 5% and 10%2, in support of the data reported by Wirsing et.
al22. One study9, using cutoffs of 5% of TPS, PD-L1 positivity was significantly associated with a better
prognosis in DSS and OS, but this association was disappeared when confounded other factors8. PPC is
defined as PD-L1-staining cells (TCs or TILs) divided by the total number of each type of cells, of which
difference from TPS or CPS is that the denominator of the calculation formula of them is the total number
of viable TCs. Therefore, a lower PPC score than TPS or CPS did not accurately represent the effect of
immune checkpoints on TCs under the same conditions. Unlike with TPS, CPS reflecting an aggregate
score of TC and IC evaluated expression of PD-L1in TC, as well as the impact of different IC on the tumor
microenvironment. A randomized three-arm phase III KEYNOTE-048 trial was conducted in head and
neck cancers (HNSCC) immunotherapy59,60, PFS and OS were tested in three groups including the CPS
[?]20, the CPS [?]1, and the total population. In comparison with EXTREME regimen, patients undergoing
the treatment of pembrolizumab plus chemotherapy or pembrolizumab monotherapy significantly improved
OS and PFS, and the protective effect was progressively declining in the three groups. The percentage of
HNSCC tumor cells expressing PD-L1 was 85% of when CPS was [?]159, which decreased to 50% when
measured using TPS61. The response rate of pembrolizumab seemed to be increased in higher levels of
PD-L1 expression, and CPS was more excellent in ability to predict response to anti-PD1 therapy comparing
with TPS62. This prompted the FDA to approve the use of pembrolizumab monotherapy against HNSCC
only in patients with a CPS score [?]1, which drew interest from two studies focusing on the prognostic value
of PD-L1 expression recorded by TPS or CPS in OSCC. One study11 revealed the protective effect of PD-L1
expression was found on DSS and OS when positivity based on TPS (>5%) was used, and was observed
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on OS with the positivity defined as CPS >1. In the other study9, no statistical significance was found in
the association between PD-L1 and survival in either CPS or TPS. Patients with CPS>1 showed a trend
towards improved survival, while TPS>1% seemingly represented opposite trend. It need to be emphasized
that tumours were classified into into four groups based on the presence of PD-L1 positivity in TC and IC,
and the total prevalence of PD-L1 expression in both TC and IC or only in TC account for 72% in OSCC
and showed good response to immunotherapy. Consequently, it should consider the combination of PD-L1
expressing in both TC and IC when observing PD-L1 of response to anti-PD1 therapy.

Immune cells as components of the immune environment, including CD4+ ,CD8+ TILs, have shown to
be correlated with PD-L1 expression and play an important role in the mechanisms of immune response
evasion of OSCC63. Several studies reported PD-L1-expressing tumor cells correlated positively to increased
infiltration of CD4+ and CD8+TILs2,8,22,40, whereas other studies did not show any correlation11,25. Our
study indicated that the PD-L1 high expression group was significantly associated with high infiltration by
PD-1, CD8+ TILs, strengthening that the activity of CD8+TILs was reduced through interaction of PD-
L1 expression in TCs activating expression of PD-1 on CD8+ TILs. In recent years, TILs were gradually
considered as a predictor for the response of solid tumors to anti-PD1 therapy64,65. However, the prognostic
value of PD-L1 in TILs was not fully understood. Our study on prognosis showed that the PD-L1 expression
on TILs did not reveal a relationship with survival, which was consistent with a previous study11. Inversely,
one study reported that longer OS and LRFS were appeared in the group of overexpression of PD-L1 in
TILs35. Subramaniam et al.49reported that low TIL PD-L1 expression was significantly correlated with
reduced LRFS, but this association was disappeared confounded other factors. This was consistent with
what was reported previously in a study that high expression of PD-L1 in TILs was associated with better
OS of OSCC without the confounding factors of nodal metastases1. It has been called adaptive immune
resistance that a high TIL infiltration appeared simultaneously with PD-L1 positive TCs. The strong
correlation between TILs and tumor PD-L1 staining implied PD-L1 may have been induced via enhanced T
cell production of IFN-γin the same way as in tumour cells7.

Our study has several limitations. First, the prognostic values of several studies were estimated rather than
provided directly. The actual association between PD-L1 expression and prognosis was masked on account
of potential confounding factors. Second, the evaluation of the role of PD-L1expression in TILs on DSS,
DFS, PFS and LRFS were not available to performed as a result of the lack of relevant data.

Conclusions

Current study indicated the expression of PD-L1 in TCs was relatively high in female patients, non-smoker,
non-drinkers. The PD-L1 upregulation in TCs in cancers of advanced stage, N+ status was observed. The
significant association of high PD-L1 expression in TCs in prognosis was only seen in LRFS. Although high
PD-L1 expression in TCs had a trend toward significance of worse prognosis in OS, DSS and DFS in the
initial analysis, the associations became significant based on stratified analysis of hypothesized confounders.
It was worth noting that high expression of PD-L1 in TCs of tongue of OSCC was associated with worse
DFS, OS. Future research on the ability to predict response to anti-PD1 therapy should focus on methods
for PD-L1 immunostaining and various compartments of the oral cavity. In addition, TILs were shown to
be independent of clinicopathological factors and prognosis, and relevant studies were expected to further
confirmed.
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Figure legends

Fig 1. Flow chart presented the detailed process of study selection

Fig 2. Forest plot showing association between PD-L1 expression in TCs and gender(A), smoking(B),
drinking(C).

Fig 3. Forest plot showing association between PD-L1 expression in tumor cells and prognosis in TCs of
tongue of OSCC
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Charac-
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Study Year Country/Number
of
patients

Anti-
PD-L1
antibody

Definition
of
PD-L1
expres-
sion in
stained
cells

Assessment
for IHC
stained
cells

Anatomic
location

Clinicopathological
vari-
ables
assessment

Prognostic
vari-
ables
assessment

Yoshida
et al.

2018 Japan/135 28-8
Abcam

TC:M Semiquantitative
evaluation([?]50%)

Only
tongue

Y Y

Adamski et
al.

2021 Poland/109 E1L3N,Cell
Signaling

TC:M
TILs:M&C

Percentage
of positive
cells
(TC:>10%;
TILs:>20%)

Tongue,floor
of the oral
cavity,others.

Y Y

12



P
os

te
d

on
24

J
an

20
23

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
67

45
80

77
.7

05
90

84
4/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Hirai et
al.

2017 Japan/24 Abcam TC:M Percentage
of
positive
cells(>10%)

NE Y N

Cho et
al.

2011 Korea/45 Abcam(clone
ab82059)

TC:M
&C

H-
score(ranging
0-5,[?]3)

Tongue,floor
of
mouth,
buccal
mucosa,
retro-
molar
trigone,
hard
palate.

Y Y

Lenouve
et al.

2020 Spain/55 22C3
clone,Dako

TC:M Tumour
propor-
tion
score
(TPS)[?]5%

NE Y Y

Troeltzsch
et al.

2016 Germany/88 E1L3N,
Cell
signaling

TC: NS Semiquantitative
evaluation([?]5%)

Tongue,alveolar
process
maxilla
and
hard
palate,soft
palate,
floor of
the
mouth,
alveolar
process
mandible.

Y N

Quan et
al.

2020 China/83 Clone
E1L3N,
CST

IC: NS Density
of
cells(>10%)

NE Y Y

Togo et
al.

2020 Japan/59 28-8
Abcam

IC:M Semiquantitative
evaluation([?]10%)

Tongue,Gingiva,Buccal
mu-
cosa,Oral
floor,Lip.

Y Y

Wirsing
et al.

2017 Norway/75 Clone
SP263,
Ventana

TC:
M&C

Percentage
of
positive
cells(>10%)

NE Y Y

Tojyo et al. 2019 Japan/49 790-4905
rabbit
mono-
clonal,
Ventana

TC:M
TILs:M

Percentage
of positive
cells
(TC:[?]5%;
TILs:[?]1%)

NE Y Y

13
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Geum
et al.

2022 Korea/81 Abcam TC:N&M&C H-
score([?]
mean
value)

maxilla,mandible,floor
of
mouth,Buccal
mucosa
+etc.

Y Y

Lin et
al.

2015 Taiwan,
China/305

GTX104763 TC:M&C Intensity
of
staining
(ranging
0-3,[?]2)

NE Y Y

Akisada
et al.

2020 Japan/121 E1L3N,Cell
Signaling

TC:NS Percentage
of
positive
TCs([?]50%)

Only
tongue

Y Y

Pena-
Cardelles
et al.

2022 Spain/65 Clone
22C3,
Dako

TC:M CPS[?]1,TPS[?]5%/10%Tongue,mouth.Y Y

Miranda-
Galvis
et al.

2021 Brazil/123 Abcam(clone
73-10,
ab228415)

TC, IC:
M

TPS[?]1%/5%/10%NE Y Y

Kikuchi
et al.

2019 Japan/103 Clone
28-8;
Abcam

TC:M CPS[?]1 NE N Y

Wang et
al.

2019 China/36 Abcam,
ab213524

TC:M H-
score([?]4)

NE N Y

de
Vicente
et al.

2018 Spain/125 Clone
E1L3N,
clone
22C3,
Dako

TC:NS Percentage
of
positive
TCs([?]10%)

Tongue,floor
of the
mouth,gum,buccal,retromolar,palate.

Y Y

Kouketsu
et al.

2017 Japan/106 Clone
SP142,Ventana

TC:M&C H-
score([?]1)

Tongue,Upper
gingiva,
Lower
gingiva,
Hard
palate,Buccal
mucosa,
Floor of
mouth,Lower
lip.

Y Y

Straub
et al.

2016 Germany/80 Clone
E1L3N

TC:M Percentage
of
positive
cells
([?]5%)

NE Y Y

Chen
T-C et
al.

2015 Taiwan,
China/218

Proteintech
Group

TC:M Percentage
of
positive
cells
([?]5%)

NE N Y
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Takamaru
et al.

2022 Japan/169 Clone
SP142,Ventana

TC:M Percentage
of
positive
TCs(>1%)

NE Y Y

Klein et
al.

2021 Germany/58 22C3
clone,Dako

TC:M Intensity
of
staining
(ranging
0-3,[?]2)

lip
cancer

Y Y

Satgunaseelan
et al.

2016 Australia/217 E1L3N-
XP-Rb
mAb

TC: M Percentage
of
positive
cells
([?]5%)

Tongue,floor
of
mouth,
gingiva,buccal.

Y Y

Takahashi
et al.

2019 Japan/77 E1L3N,
Cell
signaling

TC:M Semiquantitative
evaluation([?]10%)

NE Y Y

de Sa et
al.

2021 Brazil/48 NS TC:M Intensity
of
staining(>0%)

Only
tongue

N Y

Wilms
et al.

2020 Sweden/101 Clone
SP263,
Ventana

TC,IC:
M&C

H-
score(ranging0-
18,[?]6)

Only
tongue

Y Y

Huang
et al.

2020 China/152 Abcam,ab52587TC,IC:
M&C

H-
score([?]2)

Only
tongue

Y Y

Hanna
et al.

2017 USA/81 Clone
9A11

TC:M&C Percentage
of
positive
cells
([?]10%)

NE N Y

Maruse
et al.

2018 Japan/97 Clone
E1L3N,
Cell
Signaling

TC:M&C Percentage
of
positive
cells
([?]5%)

NE N Y

Ahn et
al.

2017 Korea/68 Clone
ab153991,
Abcam

TC:M&C Semiquantitative
evaluation([?]10%)

NE Y Y

Balermpas
et al.

2017 Germany/41 Clone
E1L3N

TC:NS Percentage
of
positive
cells(>5%)

NE N Y

Foy et
al.

2017 France/44 Clones
SP142,
28.8

TC:NS Percentage
of
positivecells([?]1,[?]5,and[?]10%)

NE Y N

Kogashiwa
et al.

2017 Japan/84 Clones
SP142

TC:M&C Percentage
of
positive
cells(>5%)

NE Y Y
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Mattox
et al.

2017 USA/53 Clone
5H1

TC: M Percentage
of
positive
TCs
and/or
TILs (>
1%)

Only
tongue

Y Y

Moratin
et al.

2019 Germany/175 Cell
signaling

TC:NS H-
score([?]4)

NE Y Y

Naruse
et al.

2019 Japan/121 Abcam(clone
ab156361)

TC:C&N Percentage
of
positive
TCs(>5%)

Only
tongue

Y Y

Oliveira-
Costa et
al.

2015 Brazil/96 Abcam(clone
ab28753)

TC:M,
C

Percentage
of
positive
cells
(>5%)

NE Y Y

Schneider
et al.

2018 Austria/36 Clone
5H1

TC:M Percentage
of
positive
cells
(>5%)

Only
tongue

N Y

Tsai et
al.

2019 Taiwan,
China/173

NS NS H-score NE N Y

Udeabor
et al.

2018 Nigeria/20 28-8
Abcam

TC:NS H-
score([?]0)

NE Y N

Manikhas
et al.

2018 Russia/82 clone
BCDdx1020
by ICH

TC:NS Percentage
of
positive
cells
(TC:[?]1%;[?]5%)

NE N Y

Ahmadi
et al.

2019 Australia/255 E1L3N-
XP-Rb
mAb

TC:M Percentage
of
positive
TCs
([?]1%)

NE Y Y

Subramaniam
et al.

2021 India/64 NS TC,TILs:M&CIntensity
of
staining
(ranging
0-3,[?]1)

Tongue
and
buccal
mucosa.

Y Y

Chen
X-J et
al.

2019 China/41 clone
SP142,
abcam

TC:C Percentage
of
positive
cells
([?]5%)

Only
tongue

N Y
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Zhao et
al.

2019 China/46 ab205921,abcamTC:M&C Percentage
of
positive
TCs
([?]50%)

Only
tongue

Y N

Abbreviations:
TC:
tumor
cell; IC:
immune
cell;
IHC:
im-
muno-
histo-
chem-
istry;
M:
mem-
branous;
C: cyto-
plasmic;
N:nuclei;
NS:not
stated;
NE: not
exam-
ined.
H:defined
as
staining
intensity
× the
percent-
age of
staining
cells;
CPS:
com-
bined
positive
score;
TPS:
tumour
propor-
tion
score.

Abbreviations:
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Fig 1. Flow chart presented the detailed process of study selection

(A)

18



P
os

te
d

on
24

J
an

20
23

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
67

45
80

77
.7

05
90

84
4/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

(B)

(C)
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Fig 2. Forest plot showing association between PD-L1 expression in TCs and gender(A), smoking(B),
drinking(C).

Fig 3. Forest plot showing association between PD-L1 expression in tumor cells and prognosis in TCs of
tongue of OSCC
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