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Purpose

Oropharyngeal squamous cell carcinoma (OSCC) has been recognized as an immunosup-
pressive disease. Various mechanisms have been proposed for immune escape, including
dysregulation of immune checkpoints such as the programmed cell death 1:programmed
cell death-ligand 1 (PD-L1) pathway. We investigated the expression of PD-L1 in human
papillomavirus (HPV)-negative and HPV-positive OSCC to determine its prevalence and
prognostic relevance.

Materials and Methods

Using immunohistochemistry, 133 cases of OSCC were evaluated for expression of PD-L1.
Formalin-fixed paraffin-embedded tumor samples were stained with monoclonal antibody
(clone 5H1) to PD-L1. PD-L1 positivity was defined as membrane staining in > 20% of tumor
cells. Correlations between PD-L1 expression and HPV status and survival parameters were
analyzed.

Results

Of the 133 patients, 68% showed PD-L1 expression, and 67% of patients were positive for
p16 expression by immunohistochemistry. No significant difference in PD-L1 expression
was observed between HPV(-) and HPV(+) tumors (61% vs. 71%, p=0.274). No significant
difference in age, gender, smoking history, location of tumor origin, or stage was observed
according to PD-L1 status. With a median follow-up period of 44 months, older age (= 65
years) (p=0.017) and T3-4 stage (p < 0.001) were associated with poor overall survival (OS),
whereas PD-L1 expression did not affect OS in univariate and multivariate analysis.

Conclusion

PD-L1 expression was observed in the majority of OSCC patients regardless of HPV status.
Further large prospective studies are required to determine the role of PD-L1 expression as
a prognostic or predictive biomarker, and clinical studies of immune checkpoint inhibitors
in OSCC are warranted regardless of HPV status.
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Introduction

Human papillomavirus (HPV) has been recognized as a
cause of a subset of head and neck squamous cell carcinomas
(HNSCQ) [1]. HPV-associated HNSCC (HPV-HNSCC) arises
most commonly in the oropharynx and the incidence of
HPV-related oropharyngeal squamous cell carcinoma
(OSCC) (HPV-OSCC) has been increasing despite a decline
in tobacco consumption and contrary to a diminishing inci-
dence of cancers at other head and neck sites. In the United
States, approximately 40%-80% of OSCCs are caused by HPV
and the underlying mechanism is believed to be chronic per-
sistent infection leading to carcinogenesis [2]. Compared
with HNSCC associated with smoking and/or alcohol,
patients with HPV-OSCC tend to be younger, of a higher
socioeconomic status, have a favorable natural history, and
respond better to treatment [3]. Although at least 15 types of
HPV are thought to have oncogenic potential, the vast
majority of HPV-OSCCs are associated with HPV type 16,
the same type that leads to HPV-associated anogenital can-
cers [4]. HPV preferentially targets the highly specialized
reticulated epithelium in the lymphoid tissue of the tonsils
and the tongue base. HPV integrates its DNA genome into
the host cell nucleus, leading to expression of the oncopro-
teins E6 and E7. The E6 protein induces substantial loss of
P53 activity, whereas E7 binds and inactivates the retinoblas-
toma proteins, which are highly immunogenic and would be
expected to induce an antitumor immune response [5].

In HNSCC, various mechanisms have been proposed for
immune escape including down regulation of tumor antigen
presentation, aberrant regulation of the signal transducer
and activator of transcription family, release of immunosup-
pressive cytokines, and dysregulation of immune checkpoint
receptors [6]. Tumor infiltrating lymphocytes (TILs) show
high expression of co-inhibitory receptors such as cytotoxic
T lymphocyte-associated antigen 4 and programmed cell
death 1 (PD-1), so-called immune checkpoints. A persistent
high level of PD-1 expression on antigen-presented CD8(+)
cytotoxic T lymphocytes leads to “T cell exhaustion,” char-
acterized by impaired effector function and persistent
expression of inhibitory receptors. Programmed cell death-
ligand 1 (PD-L1), also known as B7-H1, is a surface glyco-
protein that induces T-cell anergy or apoptosis by binding to
PD-1 on T lymphocytes [7]. Clinical trials have reported that
inhibition of the PD-1:PD-L1 interaction with antibodies spe-
cific for PD-1 or PD-L1 has promising antitumor efficacy in
patients with various malignancies including melanoma,
non-small cell lung cancer (NSCLC), and HNSCC [8-10].

Recent studies reported that the PD-1:PD-L1 axis is highly
related to HPV-positive rather than HPV-negative HNSCC
[11,12]. PD-1 is expressed on effector T cells in both HPV-
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positive and -negative tumors, however the level of expres-
sion appears to be increased in HPV-positive HNSCC, sug-
gesting that PD-1 expression on cytotoxic T cells is relevant
and may play an important role, particularly in HPV-OSCC
[11,12]. However, the clinical relevance of PD-L1 expression
in OSCC remains unclear. We therefore examined PD-L1
expression on tumor cells in HPV-positive and -negative
oropharyngeal cancer and analyzed its association with clin-
icopathologic characteristics and its prognostic relevance.

Materials and Methods

1. Patients

Patients who met the following criteria were recruited:
oropharyngeal cancer arising from tonsil, soft palate, poste-
rior wall of oropharynx, and base of tongue; squamous cell
carcinoma; curative intent radiation therapy, concurrent
chemoradiation therapy (CCRT), or surgery; no evidence of
distant metastasis; available medical records and sufficient
tumor tissue for immunohistochemical (IHC) staining of
PD-L1 and p16. Formalin-fixed paraffin-embedded (FFPE)
tissues from a diagnostic biopsy or surgical specimen were
retrieved from the Department of Pathology. Baseline clini-
copathologic characteristics including age, sex, smoking his-
tory, TNM stage at diagnosis, curative modality, and clinical
follow-up data were collected retrospectively from the data-
base at Samsung Medical Center. The study protocol and all
related materials were approved by the Institutional Review
Board of the institution.

2. HPV expression and p16 IHC

An HPV-positive tumor was defined by specific staining
of tumor cells for p16 expression. Strong correlation between
overexpression of plé and HPV expression has been
reported in several studies [13]. Tumor p16 expression was
evaluated by IHC analysis using a mouse monoclonal anti-
body (CINtec) and visualized using an immunostainer (Ven-
tana XT, Ventana, Tucson, AZ) and Ultraview Universal
DAB Detection Kit (Ventana) [14]. Positive p16 expression
was defined as diffuse nuclear and cytoplasmic staining in
70% or more of the tumor cells as determined by a patholo-
gist (Y.H.K.) [14].

3. PD-L1 expression by IHC

PD-L1 expression was evaluated by IHC using the mono-
clonal anti-human B7-H1 antibody (clone 5H1, a non-com-
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mercial mAb kindly provided by Dr. Lieping Chen’s labora-
tory) as previously described [15]. Briefly, FFPE tumor sec-
tions were cut at 4 um and then routinely deparaffinized and
rehydrated in xylene and graded ethanol solutions. Antigen
retrieval was performed in Tris-EDTA bulffer. Sections were
washed and incubated for 5 minutes in wash buffer (Dako
#53006, Dako, Glostrup, Denmark), and then placed on the
Autostainer Plus (Dako) and subjected to the following pro-
tocol using a CSA II kit (Dako #K1497). First, the activity of
endogenous peroxidase was blocked with endogenous
blocking solution, and then the section was washed with
wash buffer and incubated for 60 minutes with monoclonal
antihuman B7-H1 (clone 5H1) diluted 1:1,000 with antibody
diluent containing background reducing components. After
washing, the sections were incubated with biotin-conjugated
rat anti-mouse IgG1 secondary antibody at a 1:500 dilution.
Reaction products were visualized by incubation in 3,
3'-diaminobenzidine for 2 minutes and the slides were coun-
terstained with hematoxylin.

A pathologist (M.H.) who was blinded to the patients’ clin-
icopathologic information assessed the expression of PD-L1.
PD-L1 positivity was defined as membrane staining in > 20%
of tumor cells. PD-L1 expression on tumor cells was evalu-
ated using the intensity score and proportion score. The
intensity of staining was evaluated according to the follow-
ing scale: 0, no staining; 1, weak staining; 2, moderate stain-
ing; and 3, strong staining. Because most prognostic factors
are considered as dichotomized and discontinuous variables,
a cutoff point was selected to give the optimal separation
between low risk and high risk for overall survival (OS). We
initially set several cutoff points for selection of the best
value, and then selected 20% staining as the appropriate cut-
off value regardless of intensity score.

4. Statistical analysis

The relationship between PD-L1 expression and other
patient characteristics, including p16 expression, was evalu-
ated using analysis of variance tests for continuous variables
and Pearson'’s chi-square tests for discrete variables. Associ-
ation of PD-L1 expression with survival of patients with
OSCC was also evaluated. OS was defined as the time from
the date of diagnosis to death as a result of any cause or the
last follow-up if the patient was alive. Progression-free sur-
vival (PFS) was defined as the time from the initial date of
treatment to disease progression or the last follow-up if the
patient had not progressed. Survival curves were generated
using the Kaplan-Meier method, and the difference between
the curves according to PD-L1 status was evaluated using
the log-rank test. The Cox proportional hazard model was
used to assess hazard ratios (HRs) of prognostic factors for
0S. All factors showing statistical significance in univariate

analyses or clinical significance were included in the multi-
variate analysis. All p-values are two sided, and a level of 5%
was considered statistically significant. All statistical analy-
ses were performed using SPSS ver. 21 (IBM Co., Armonk,
NY).

Results

1. Patient characteristics

From October 2002 to September 2013, of a total of 198
patients with OSCC who underwent screening, 133 patients
(67%) were eligible for the current study. Patient character-
istics are described in Table 1. The median age of patients
was 57.5 years (range, 35 to 80 years), 120 patients (90%) were
male, and 51 (38%) were never smokers. Seventy-nine
patients (59%) had stage IV disease at diagnosis, and the
most common site of tumor origin was tonsil (78%), followed
by soft palate (7%) and base of tongue (3%). Ninety-two
patients (69%) underwent curative intent surgery, and 35
(26%) underwent CCRT.

2. Prevalence of PD-L1 expression on tumor cell membrane

Opverall, PD-L1 expression was positive in 90 patients
(68%) and negative in 43 (32%). PD-L1 expression according
to proportion was scored using various cutoff values as
absent (no staining) in 15 patients (11%), = 10% in 116 (87%),
>20% in 90 (68%), = 50% in 51 (38%), and = 80% in 23 (17%).
PD-L1 expression according to intensity was scored as absent
in 15 patients (11%), weak in 55 (41%), moderate in 43 (32%),
and strong in 20 (15%). The proportion score of PD-L1
expression showed correlation with the intensity score (Pear-
son coefficiency r=0.451, p=0.01).

3. Association of PD-L1 expression and clinical character-
istics

No statistically significant association was observed
between PD-L1 expression and age, sex, location of tumor
origin, or stage (Table 1). In addition, smoking history was
not associated with PD-L1 expression in the tumor cell mem-
brane (p=0.343).

4. Association of PD-L1 and p16 expression
A total of 89 patients (67%) were positive for p16. Patients

with p16 positivity had more advanced nodal (N2-3; 62% vs.
48%, p=0.002) and tumor stage (III-IV; 94% vs. 73%, p=0.001),
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Table 1. Clinicopathologic characteristics of patients with oropharyngeal squamous cell carcinoma and their relationship

with PD-L1 expression

Characteristic

PD-L1 (+) (n=90)

PD-L1 (-) (n=43)

No. of patients (n=133)

Age (yr) 57.5(35.4-80.1)
> 65 yr 30 (22.6)
Sex
Male 120 (90.2)
Female 13 (9.8)
Smoking
Never smoker 51 (38.3)
Ever smoker 82 (61.7)
Location
Tonsil 104 (78.2)
Base of tongue 4(3.0)
Soft palate 9 (6.8)
Oropharynx, NOS 16 (12.0)
T stage
T1 33 (24.8)
T2 74 (55.6)
T3 15 (11.3)
T4 11 (8.3)
N stage
NO 22 (16.5)
N1 35(26.3)
N2 68 (51.1)
N3 8(6.0)
AJCC stage
I 8(6.0)
I 9 (6.8)
I 37 (27.8)
I\Y 79 (59.4)
HPYV p16 status
Positive 89 (66.9)
Negative 44 (33.1)
First-line curative modality
Operation 92 (69.2)
CCRT 35 (26.3)
RT 6 (4.5)

p-value

57.3 (35.4-72.8) 57.7 (42.2-80.1) 0.203
17 (18.9) 13 (30.2) 0.108
78 (86.7) 42 (97.7) 0.060
12 (13.3) 1(2.3)

37 (41.1) 14 (32.6) 0.343
53 (58.9) 29 (67.4)
75 (83.3) 29 (67.4) 0.197
2(2.2) 2(4.7)
4(4.4) 5(11.6)
9 (10.0) 7(16.3)
18 (20.0) 15 (34.9) 0.247
53 (58.9) 21 (48.8)
10 (11.1) 5(11.6)
9 (10.0) 2(47)
14 (15.6) 8 (18.6) 0.137
19 (21.1) 16 (37.2)
50 (55.6) 18 (41.9)
7 (7.8) 1(2.3)
3(3.3) 5(11.6) 0.100
6(6.7) 3(7.0)
22 (24.4) 15 (34.9)
59 (65.6) 20 (46.5)
63 (70) 26 (60.5) 0.274
27 (30) 17 (39.5)
60 (66.7) 32 (74.4) 0.280
27 (30.0) 8 (18.6)
3(3.3) 3(7.0)

Values are presented as median (range) or number (%). PD-L1, programmed cell death-ligand 1; NOS, not otherwise speci-
fied; AJCC, American Joint Committee on Cancer; HPV, human papillomavirus; CCRT, concurrent chemoradiation therapy;

RT, radiation therapy.

and were more likely to have tonsillar cancer (89% vs. 57%,
p < 0.001) than those negative for p16 (Table 2). p16 expres-
sion was more frequently observed in tonsillar cancer com-
pared with other oropharyngeal cancers (79/104 [76%] vs.
10/29 [34%], p < 0.001).

No significant correlation was observed between PD-L1
and p16 expression (63/89 [71%] for p16-positive and 27 /44
[61%] for pl6-negative tumors, respectively, p=0.274). In
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analysis with several cutoff values of PD-L1 expression
including proportion score and intensity score, no correlation
was observed between PD-L1 and p16 expression. When the
analysis was restricted to patients with tonsillar cancer, no
association was found between PD-L1 expression and p16
expression (57 /79 [72%] for p16 positive vs. 18/25 [72%] for
p16 negative, p=0.988).
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Table 2. Clinicopathologic characteristics of patients with oropharyngeal squamous cell carcinoma and their relationship

with HPV expression
Characteristic p16 (-) (n=44)
Age (yr) 59.0 (35.4-80.1)
> 65 yr 14 (31.8)
Sex
Male 42 (95.5)
Female 2 (4.5)
Smoking
Never smoker 14 (31.8)
Ever smoker 30 (68.2)
Location
Tonsil 25 (56.8)
Base of tongue 3(6.8)
Soft palate 8(18.2)
Oropharynx, NOS 8(18.2)
T stage
T1 9(20.5)
T2 22 (50.0)
T3 8(18.2)
T4 5(11.4)
N stage
NO 15 (34.1)
N1 8(18.2)
N2 19 (43.2)
N3 2 (4.5)
AJCC stage
I 4(9.1)
I 8(18.2)
I 9(20.5)
I\Y% 23 (52.3)
PD-L1 status
Positive 27 (61.4)
Negative 17 (38.6)
First-line curative modality
CCRT 7 (15.9)
Operation 35 (79.5)
RT 2 (4.5)

P16 (+) (n=89) p-value
54.9 (41.4-73.5) 0.100
16 (18.0) 0.072
78 (87.6) 0.130
11 (12.4)
37 (41.6) 0.276
52 (58.4
79 (88.8) <0.001
1(1.1)
1(1.1)
8(9.0)
24 (27.0) 0.220
52 (58.4)
7(7.9)
6(6.7)
7(7.9) 0.002
27 (30.3)
49 (55.1)
6(6.7)
4(4.5) 0.001
1(1.1)
28 (31.5
56 (62.9
63 (70.8) 0.274
26(29.2)
28 (31.5) 0.155
57 (64.0)
4(4.5)

Values are presented as median (range) or number (%). HPV, human papillomavirus; NOS, not otherwise specified; AJCC,
American Joint Committee on Cancer; PD-L1, programmed cell death-ligand 1; CCRT, concurrent chemoradiation therapy;

RT, radiation therapy.

5. Association of PD-L1 expression and survival

Over a median follow-up period of 44 months (range, 2.8
to 119.3 months), 15 PD-L1-positive patients (17%) and nine
PD-L1-negative patients (21%) died. The 3-year OS was 85%
for PD-L1-positive and 87% for PD-L1-negative disease.
Median PFS and OS have not yet been reached in the entire
cohort. Results of Kaplan-Meier analysis showed no signifi-

cant difference in PFS and OS between PD-L1-positive and
PD-L1-negative patients (p=0.519 and p=0.625, respectively)
(Fig. 1A and B). In analysis with several cutoff values of
PD-L1 expression including proportion score and intensity
score, we found no significant difference in PFS and OS. The
patients were further divided into p16-positive and p16-neg-
ative groups. Even though p16-positive patients had more
advanced stage, they tended to show a more favorable PFS,
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Fig. 1. Kaplan-Meier curves of overall survival (OS) and progression-free survival (PFS) according to programmed cell
death-ligand 1 (PD-L1) expression status in patients with oropharyngeal squamous cell carcinoma. The p-value for difference
between the two curves was determined using the log-rank test. (A) OS for overall population. (B) PFS for overall population.
(C) OS for the pl6-positive group. (D) PES for the p16-positive group. (E) OS for the pl6-negative group. (F) PES for the p16-
negative group.
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Fig. 2. Kaplan-Meier curves of overall survival (OS) (A) and progression-free survival (PFS) (B) according to p16 expression

status in patients with oropharyngeal squamous cell carcinoma.

but without statistical significance (p=0.091) (Fig. 2A and B).
In the p16-positive subgroup, patients with PD-L1 expression
had longer PFS than PD-Ll-negative patients (p=0.049),
but no significant difference in OS was observed (p=0.165)
(Fig. 1C and D). In the p16-negative subgroup, PD-L1 expres-
sion was not associated with OS or PFS (p=0.356 and
p=0.206, respectively) (Fig. 1E and F).

To determine the prognostic value of PD-L1 expression for
OS, univariate and multivariate analyses were performed
using the Cox regression model (Table 3). Old age (HR, 2.834;
95% confidence interval [CI], 1.206 to 6.660; p=0.017) and
advanced T stage (T1-2 vs. T3-4; HR, 5.806; 95% CI, 2.430 to
13.868; p < 0.001) remained independent factors for poor
prognosis, but PD-L1 expression did not affect OS regardless
of HPV status.

Discussion

HNSCC is recognized as an immunosuppressive disease
[16]. In a clinical trial, immunotherapy targeting the
PD-1:PD-L1 axis yielded an objective response in a subset of
individuals with HNSCC [10] and a recent study suggested
correlation of PD-L1 expression in tumors with response to
PD-1 targeted therapy [9]. Taking these findings together, it
is worth investigating the prognostic role of PD-L1 expres-
sion. PD-L1 expression in the tumor has shown correlation
with both favorable and unfavorable outcomes in various
malignancies. Several studies have examined PD-L1 expres-
sion in HNSCC [11,12,17]; however, the clinicopathologic

characteristics associated with PD-L1 expression remain
largely unknown.

In the study by Cho et al. [18], PD-L1 expression was pos-
itive in 39 of 43 OSCCs (91%) and did not show correlation
with clinicopathologic factors or OS. Ukpo et al. [17] reported
that PD-L1 was expressed in 84 of 181 patients (46%) with
oropharyngeal cancer and no association was observed
between PD-L1 expression and gender, smoking history,
stage, or other clinical parameters; however, there was an
association between PD-L1 expression and distant metastasis
(p=0.03). In the current study, 68% of OSCC patients showed
PD-L1 expression, consistent with previous results [17,18].
However, expression of PD-L1 in tumor cells did not show
correlation with any clinicopathologic features, including
PFS and OS.

Other studies in nasopharyngeal cancer have reported con-
flicting results; one study reported an association of PD-L1
expression with TNM stage, while the other showed no cor-
relation with any of the clinicopathologic parameters exam-
ined [19,20]. These conflicting results in various tumors may
be attributed in part to the lack of uniformity in assays,
including intra- or inter-observer variability of IHC, lack of
standardized antibodies for determining PD-L1 expression,
and various cutoff values for defining positive expression.

Another possible explanation is that PD-L1 signaling not
only down regulates antitumor effector T cell immunity, but
also interacts with the innate and adaptive immune response
[21]. In a recent study, tumors with PD-L1 positivity at base-
line showed a significant decrease in PD-L1 expression at dis-
ease progression, whereas tumors with PD-L1 negativity at
baseline showed a significant increase in PD-L1 expression
at disease progression, irrespective of chemotherapeutic reg-
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Table 3. Univariate and multivariate analysis to assess the association of clinical parameters with survival

Characteristic

Univariate analysis

Multivariate analysis

HR (95% CI)

Age (< 65 yr vs. 265 yr) 2.531 (1.105-5.793)
Sex (male vs. female)
2.198 (0.904-5.349)

1.798 (0.766-4.220)

(
Smoking (never vs. ever) (
Tumor location (tonsil vs. others) (
T stage (T1-2 vs. T3-4) (
N stage (NO-1 vs. N2-3) 2.532 (1.004-6.384)
0.595 (0.266-1.328)
0.698 (0.238-2.046)
0.814 (0.356-1.863)
1.365 (0.506-3.681)

HPV status (no vs. yes)
PD-L1: cutoff 5% (no vs. yes)
PD-L1: cutoff 20% (no vs. yes)
First-line curative modality
(CCRT/RT vs. operation)

0.042 (0.001-10.401)

6.311 (2.656-14.991)

p-value HR (95% CI) p-value
0.028 2.834 (1.206-6.660) 0.017
0.278 - -
0.083 2.270 (0.913-5.644) 0.078
0.17 - -

<0.001 5.806 (2.430-13.868) <0.001
0.049 2.118 (0.836-5.365) 0.114
0.205 - -
0.513 - -
0.626 - -
0.539 - -

HR, hazard ratio; CI, confidence interval; HPV, human papillomavirus; PD-L1, programmed cell death-ligand 1; CCRT, con-

current chemo-radiation therapy; RT, radiation therapy.

imens [22]. This study suggests the possibility of dynamic
changes in PD-L1 expression. Moreover, differences in
PD-L1 expression between tumor cells and tumor infiltrating
inflammatory cells may be a possible cause of conflicting
results. Bhandari and Siva [23] reported that higher PD-L1
expression in tumor cells was associated with advanced dis-
ease in patients with urothelial carcinoma and also showed
correlation with poor survival. Another study reported that
PD-L1 in urothelial carcinoma cells was not predictive for
OS, but positive PD-L1 expression in tumor infiltrating
mononuclear cells showed significant association with longer
survival [24]. Therefore, the prognostic value of PD-L1
expression should be further explored.

HPV-HNSCC arises from deep crypts within the lymphoid
tissue of the tonsil and base of the tongue and the majority
of cases can be distinguished from HPV-negative HNSCC by
the characteristic infiltration of lymphocytes in the stroma
and tumor nests [25]. There is substantial evidence that
HNSCC is an immunosuppressive disease, particularly
HPV-positive HNSCC, and recent preclinical and clinical
studies suggest that the PD-1:PD-L1 pathway is highly
related to the pathogenesis of HPV-HNSCC [11,12,16].
However, it is unclear whether the PD-1:PD-L1 pathway
plays a greater role in HPV-positive HNSCC compared to
HPV-negative HNSCC.

In the current study, 67% of patients had p16-positive dis-
ease indicating HPV-OSCC, consistent with previous reports
[4]. We found that HPV-OSCC was associated with more
advanced N stage, a trend for less advanced T stage, and
occurrence at a relatively young age. In addition, there was
a trend toward favorable PFS in p16-positive patients com-
pared to pl6-negative patients despite the more advanced
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stage in the p16-positive group. In this study, the small
difference in survival benefit in the HPV-positive OSCC
group may be attributed to the limited sample size and rela-
tively few events in the entire cohort.

We found no association between PD-L1 expression and
HPV status. Similarly, Badoual et al. [11] reported that 33 of
64 HNSCCs (51.5%) expressed a significant level of PD-L1 in
tumor cells, but no correlation was observed between PD-L1
expression and HPV status (HPV positive vs. negative,
62.5% vs. 40%, p=0.08). However, HPV-HNSCC was more
heavily infiltrated by CD8+ T cells (p=0.01) and PD-1+CD4+
T cells (p=0.045), and the total number of PD-1+CD4+ and
PD-1+CD8+ T cells (p=0.045) was higher than that in HPV-
negative HNSCC. Ukpo et al. [17] reported the presence of
PD-L1 expression in 68 of 138 HPV mRNA-positive patients
(49%) compared with 14 of 41 HPV mRNA-negative patients
(34%) (odds ratio, 3.4; p=0.08). In contrast, Lyford-Pike et al.
[12] reported that PD-L1 was expressed at a much higher
level in HPV-positive tumors compared with HPV-negative
tumors (14/20 [70%] vs. 2/7 [29%]).

A recent study reported that PD-L1 expression in tumors
showed correlation with improved efficacy of the immune
checkpoint inhibitor anti-PD-1 antibody in NSCLC [9]. The
predictive role of PD-L1 expression in HNSCC patients
treated with immune checkpoint inhibitors should be further
explored. In addition, given the high expression of PD-L1
regardless of HPV status, clinical studies with anti-PD-1 or
anti-PD-L1 antibody are warranted in both HPV-positive
and HPV-negative patients. Identification of predictive bio-
markers related to efficacy of immune checkpoint inhibitors,
in combination with HPV status, might provide further clin-
ical benefit to patients with HNSCC.
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Our study has several limitations. First, 33% of patients
diagnosed with OSCC were not included in the current
analysis because of lack of tumor tissue, indicating a poten-
tial selection bias. Second, even though a relatively large
cohort was analyzed, compared to previous studies, because
of the favorable prognosis of OSCC only a few events
occurred in the entire cohort. This might limit the power of
the study to determine the prognostic role of PD-L1 expres-
sion. Consequently, it is not yet certain that PD-L1 expression
truly has no prognostic role or it is just a reflection of lack of
statistical power. Third, we did not explore PD-L1 expression
in TILs. Finally, the inherent nature of a retrospective study
makes it impossible to explore any dynamic changes in
PD-L1 expression.

Conclusion

In conclusion, we showed that PD-L1 was highly
expressed in OSCC, but there was no correlation between
PD-L1 expression and HPV status. Further large prospective
studies are required to determine the role of PD-L1 expres-
sion as a prognostic or predictive biomarker, and clinical
studies of immune checkpoint inhibitors in OSCC are war-
ranted regardless of HPV status.
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