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Nasopharyngeal carcinoma (NPC) is an endemic malignancy in southern China, with a
peak annual incidence approaching 30 per 100,000 persons.1 More than 70% of patients
with newly diagnosed NPC are classified as having locoregionally advanced disease.2
With the advent of concurrent chemoradiotherapy, intensity-modulated radiotherapy
(IMRT), and imaging techniques, locoregional control has substantially improved and
distant metastasis is now the main source of treatment failure for NPC.1
Programmed death-ligand 1 (PD-L1) is an immune checkpoint which regulates
Type 1 T helper immune responses and mediates cancer immune evasion.3 Recently,
a Phase Ib trial of metastatic NPC suggested encouraging results after treatment with
a programmed death-1 (PD-1) inhibitor.4 However, to date, only a few studies of
NPC on PD-L1 are available, and the prognostic role of PD-L1 has not yet been fully
evaluated.5–11 Thus, the aim of this study is to evaluate the expression of cytomembranic
PD-L1 and its clinical significance in locoregionally advanced NPC.
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Background and objective: The aim of this study was to evaluate the expression of
cytomembranic programmed death-ligand 1 (PD-L1) and its clinical significance in locoregionally advanced nasopharyngeal carcinoma (NPC).
Patients and methods: Formalin-fixed, paraffin-embedded tissue biopsies from 85 patients
with histological diagnosis of locoregionally advanced NPC treated with radical intensitymodulated radiotherapy and concurrent cisplatin-based chemotherapy were studied. By using
immunohistochemistry staining, expressions of cytomembranic PD-L1 on tumor cells were
detected.
Results: After a median follow-up duration of 65.8 months, 7 (8.2%), 5 (5.9%), and 5 (5.9%)
patients suffered from local failure, regional failure, and distant metastases, respectively. The
5-year local failure-free survival, regional failure-free survival, distant failure-free survival,
and overall survival (OS) rates were 90.9%, 94.8%, 94.0%, and 92.2%, respectively. Our
results revealed that a high expression of cytomembranic PD-L1 was correlated with shorter
OS (5y-OS: 82.5% vs 97.6%, P=0.022). In the multivariate analysis, only the cytomembranic
PD-L1 was an independent prognostic factor for OS (hazard ratio: 6.176, 95% confidence
interval, 1.166–32.710, P=0.032).
Conclusion: Cytomembranic PD-L1 expression levels correlated with OS in locoregionally
advanced NPC. Agreement between different methods is needed for further application of
PD-L1 biomarker assays in NPC.
Keywords: nasopharyngeal carcinoma, programmed death-ligand 1, PD-L1, prognosis, overall
survival
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Patients and methods
Patients and samples
This study was approved by the independent ethics committee,
Zhejiang Cancer Hospital. Consent was waived and patient
records were deidentified and anonymized prior to analysis.
For this study, 116 NPC patients were consecutively
sampled by 1 medical care group from March 2010 to May
2012. Patients were selected based on the following criteria: 1) histologically proven locoregionally advanced NPC
with available biopsy specimens; 2) Karnofsky score $70;
3) receiving radical IMRT and concurrent cisplatin-based
chemotherapy at initial diagnosis;12 4) no previous malignancy or other concomitant malignant disease; and 5) PD-L1
staining was detectable in the tumor cells. Therefore, there
were 85 patients who qualified for this study. All patients
underwent disease staging using the American Joint Committee on Cancer (AJCC) 2010 staging system. The clinical
characteristics are listed in Table 1.

Immunohistochemistry (IHC) staining

Immunohistochemical staining of 5 μm sections from
formalin-fixed paraffin-embedded nasopharyngeal biopsies
specimens was performed in the Department of Pathology
of our hospital with the antibody 1:200 anti-PD-L1 (E1L3N;

Table 1 Patient characteristics
Characteristic
Sex
Male
Female
Age (yr)
$47
,47
BMI (kg/m2)
$23
,23
T classification
T1
T2
T3
T4
N classification
N0
N1
N2
N3
Overall stage
III
IVA/B

Cytomembrane
high group (n=29)

Cytomembrane
low group (n=56)

0.796
21 (72.4)
8 (27.6)

42 (75.0)
14 (25.0)

15 (51.7)
14 (48.3)

28 (50.0)
28 (50.0)

13 (44.8)
16 (55.2)

25 (44.6)
31 (55.4)

0 (0.0)
4 (13.8)
12 (41.4)
13 (44.8)

5 (8.9)
5 (8.9)
29 (51.8)
17 (30.4)

0 (0.0)
9 (31.0)
18 (62.1)
2 (6.9)

3 (5.4)
15 (26.8)
32 (57.1)
6 (10.7)

16 (55.2)
13 (44.8)

35 (62.5)
21 (37.5)

0.880

0.987

0.217

0.616

0.513

Note: Data shown as n (%).
Abbreviation: BMI, body mass index.
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Cell Signaling Technology, Danvers, MA, USA) using the
standard protocol for routine diagnostic specimens. Hematoxylin and eosin sections were also reviewed for the presence of tumors. The immunoreactivity of PD-L1 was scored
semi-quantitatively as follows: the percentage of tumor cells
with cytomembranic positivity (0, #5%; 1, 6 to #25%;
2, 26 to #50%; 3, 51 to #75%; 4, .75%) was added with
the intensity of staining (0, negative; 1, weak; 2, moderate;
3, strong), resulting in a score of 0–7. Patients with a score
of 1 or 2 were considered low expression.

Statistical analysis
The Statistical Package for Social Sciences, version 17.0
(SPSS, Chicago, IL, USA), software was used for statistical
analysis. The local failure-free survival (LFFS), regional
failure-free survival (RFFS), distant failure-free survival (DFFS), and overall survival (OS) were estimated by use
of the Kaplan–Meier method. LFFS, RFFS, DFFS, and OS
were measured from Day 1 of treatment to the date of the event.
Log-rank test was used in univariate analysis. χ2 and Fisher’s
exact tests were used to compare the differences between the
cytomembrane high group and the cytomembrane low group.
Multivariate analysis was performed using the Cox proportional hazards model. All statistical tests were two sided,
and P,0.05 was considered to be statistically significant.

Results
General information
Among the 85 patients enrolled, including 63 males and
22 females, the median age was 47 years (range from 18
to 67 years). The median body mass index (BMI) was
22.8 kg/m2 (range, 16.7–30.1 kg/m2). All tumors were classified as having nonkeratinizing phenotype. Thirty patients
(35.3%) had Stage T4 disease, and 8 patients (9.4%) had
Stage N3 disease. After a median follow-up duration of
65.8 months, 7 (8.2%) patients died and 7 (8.2%), 5 (5.9%),
and 5 (5.9%) patients suffered from local failure, regional
failure, and distant metastasis, respectively. The 5-year LFFS,
RFFS, DFFS, and OS rates were 90.9%, 94.8%, 94.0%, and
92.2%, respectively.

Clinicopathologic correlations
PD-L1 staining was detectable in 85 patients (73.3%, 85
of 116 patients) and was mainly located at the membrane
or in the cytoplasm region (or both) in the tumor cells. The
membrane-mainly tumors accounted for 9.4% of patients
(8/85), cytoplasm-mainly tumors accounted for 65.9%
of patients (56/85), and similar expression on both the
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Figure 1 Immunohistochemical staining for PD-L1 in patients with locoregionally advanced NPC.
Notes: (A) A patient whose tumor was considered low expression on immunohistochemical staining with cytomembranic PD-L1. (B) Another patient whose tumor was
considered high expression on immunohistochemical staining with cytomembranic PD-L1.
Abbreviations: NPC, nasopharyngeal carcinoma; PD-L1, programmed death-ligand 1.

membrane and cytoplasm accounted for 24.7% of patients
(21/85). Cytomembranic PD-L1 staining was classified as
high expression in 29 patients. Representative cytomembranic staining of PD-L1 in NPC is shown in Figure 1. In this
study, high expression of cytomembranic PD-L1 staining
was not significantly correlated with the clinicopathological
parameters of age, sex, BMI, or clinical stage at diagnosis.
Detailed data are summarized in Table 1.

Prognostic values related with PD-L1
The values of various potential prognostic factors including age, sex, BMI, overall stage, and PD-L1 on predicting
LFFS, RFFS, DFFS, and OS were evaluated. The outcomes
of univariate analysis are shown in Table 2. Our results
revealed that a high expression of cytomembranic PD-L1

was correlated with worse OS (5y-OS: 82.5% vs 97.6%,
P=0.022, Figure 2). In the multivariate analysis, only PD-L1
was suggested to be an independent prognostic factor for OS
(hazard ratio: 6.176, 95% confidence interval, 1.166–32.710,
P=0.032).

Discussion
In our study, cytomembranic PD-L1 was overexpressed in
73.3% of locoregionally advanced NPC patients, and 25.0%
of patients had tumors with high expression of cytomembranic PD-L1. Our results revealed that locoregionally
advanced NPC patients with high cytomembranic PD-L1
expression had a significantly reduced survival outcome,
which was similar to the results of previous studies.5–7
However, Lee et al8 reported that there was a longer survival

Table 2 Impact of prognostic factors on treatment results by univariate analysis
Items

5y-LFFS
%

Sex
Male
Female
Age (yr)
$47
,47
BMI (kg/m2)
$23
,23
Overall stage
III
IVA/B
PD-L1
Cytomembrane high
Cytomembrane low

5y-RFFS
P-value

%

0.480
89.3
95.5
0.731

0.290
93.5
86.9

0.844

0.084

0.302

0.345
93.9
91.0

0.335
96.1
90.8

0.655
96.3
94.2

0.656
89.1
95.1

94.6
93.5

91.7
100.0

0.467

0.647

0.786

0.063
96.0
85.8

0.206
89.7
96.3

P-value

91.1
95.2

92.8
95.2

94.3
95.3

%

0.177

0.679

0.872

5y-OS
P-value

91.9
100.0

94.7
94.9

91.2
90.7

%

0.757
94.6
95.2

92.0
89.7

96.2
88.5

5y-DFFS
P-value

0.022
82.5
97.6

Abbreviations: BMI, body mass index; DFFS, distant failure-free survival; LFFS, local failure-free survival; PD-L1, programmed death-ligand 1; OS, overall survival;
RFFS, regional failure-free survival.
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Figure 2 Kaplan–Meier curves stratified by the patterns of immunohistochemical staining for cytomembranic PD-L1 (low vs high).
Abbreviations: DFFS, distant failure-free survival; LFFS, local failure-free survival; OS, overall survival; PD-L1, programmed death-ligand 1; RFFS, regional failure-free
survival.

rate in nonmetastatic NPC patients treated by IMRT with
high PD-L1 expression; Chan et al10 reported that OS and
progression-free survival did not correlate with baseline
PD-L1 expression in 161 patients with NPC receiving
standard-of-care treatment. These differences could have
multifactorial causes, such as of the difference in PD-L1
monoclonal antibodies, staining protocols, detection systems,
and different scoring algorithms used.
Hsu et al9 demonstrated that the expression rate of PD-1
in intratumoral CD8 cells significantly correlated with a
poorer prognosis of OS, disease-free survival, and LFFS of
46 NPC patients. However, in a larger cohort (total n=161),
the impact of PD-L1 on tumor-infiltrating immune cells was
not obvious.10 Biomarker expression in lymphoid or other
immune effector cells is a special challenge for pathologists.13
Inter- and intraobserver bias for tumor cells is higher than
for tumor-infiltrating lymphocytes,14 and the pathologist
cannot always recognize whether the existing lymphocyte
population is inflammation or oncogene driven.14,15 Furthermore, reproducible PD-L1 IHC scoring of tumor cells seems
feasible, whereas scoring of immune cells did not yield
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reproducible results.16 In our study, the impact of PD-L1 on
tumor-infiltrating immune cells was not analyzed.
The scoring system of IHC for PD-L1 has yet to be
defined.8 However, several groups have evaluated the degree
of agreement on PD-L1 among different methods. The
extent of concordance among three validated, commercially
available PD-L1 IHC assays (Dako 22C3, Ventana SP263,
and Dako 28-8) was compared in 493 non-small-cell lung
cancer samples. The three assays indicated similar patterns
of tumor membrane staining, with high correlation between
percentage PD-L1 staining. Between assays at multiple
expression cut-offs, including 1%, 10%, 25%, and 50% tumor
membrane staining, an overall percentage agreement
of .90% was achieved.17 In the present study, the expression of cytomembranic PD-L1 in locoregionally advanced
NPC was evaluated. Agreement between different methods is
needed for application of PD-L1 biomarker assays in NPC.
There are several limitations in the current study, including the inclusion of patients with cytomembranic PD-L1
staining who completed treatment only, the retrospective
nature of the study design, and the limited number of patients

OncoTargets and Therapy 2017:10
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with Stage T4 or N3 disease, and these could affect the outcomes. Nevertheless, our report is noteworthy because this is
the first study to evaluate cytomembranic PD-L1 expression
in locoregionally advanced NPC.
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Conclusion
Cytomembranic PD-L1 expression levels correlated with OS
in locoregionally advanced NPC. Agreement between different methods is needed for application of PD-L1 biomarker
assays in NPC.
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