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Abstract N\
Plasma levels of soluble PD-L1 (sPD-L1) have been reported to be an independent prognostic factor in many malignant tumors. The |
expression of sPD-L1 in nasopharyngeal carcinoma (NPC) has not been reported. The purpose of this study was to evaluate the
expression of sPD-L1 and analyze its correlation with clinical characteristics in patients with NPC.

Thirty-five patients with stage I-IVa NPC were included. Plasma samples were obtained pretreatment. The sPD-L1 concentrations
were measured by enzyme-linked immunosorbent assay (ELISA). The correlations of sPD-L1 expression with clinical parameters and
laboratory data were analyzed.

sPD-L1 was detected in 35 plasma samples, the mean sPD-L1 concentration was 45.47 pg/ml. sPD-L1 was significantly higher in
stage lll-IVa (50.76 +28.15 pg/ml) compared to stage I-Il (19.87 + 11.38 pg/ml) (t=2.618, P=.013). sSPD-L1 was also higher in stage
N2-3 (52.03 +£28.98 pg/ml) than that in NO-1 (82.88 +23.75pg/ml) (t=2.096, P=.046). Univariate analysis identified that sPD-L1
level positively correlated with clinical stage (r=0.495, P=.002) and N stage (r=0.34, P=.046). Multivariate analysis showed the
clinical stage was an independent factor affecting sPD-L1 expression.

This is the first report to detect sPD-L1 in NPC. The study indicated sPD-L1 is quantifiable, convenient and easy to obtain. sPD-L1
may serve as a useful biomarker for evaluating tumor progression and therapeutic efficacy of NPC.

Abbreviations: 18F-FDG PET/CT = 18F-Fluorodeoxyglucose Positron Emission Tomography/Computed Tomography, BTC =
biliary tract cancer, CT = computed tomography, CTV = clinical target volume, EBV = Epstein-Barr virus, ELISA = enzyme-linked
immunosorbent assay, GTV = gross tumor volume, GTVn = GTV of metastasis lymph nodes, GTVp = GTV of primary tumor, HB =
hemoglobin, HCC = hepatocellular cancer, HNC = head and neck cancer, IMRT = intensity-modulated radiotherapy, LC = lung
cancer, LMP1 = latent membrane protein 1, LMR = lymphocyte-to-monocyte ratio, MRl = magnetic resonance imaging, NCCN =
National Comprehensive Cancer Network, NLR = neutrophil-to-lymphocyte ratio, NPC = nasopharyngeal carcinoma, ORR =
objective response rate, PC = pancreatic cancer, PD-1 = (programmed death-1), PD-L1 = programmed death ligand 1, PLR =
platelet-to-lymphocyte ratio, PLT = platelets, PS = performance status, PTV = planning target volume, RBC = red blood cell, RCC =
renal cell cancer, SD = standard deviation, sSPD-L1 = soluble PD-L1, TNM = tumor-nodal-metastasis, WWBC = white blood cell, WHO
= World Health Organization.
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1. Introduction

Nasopharyngeal carcinoma (NPC) is a unique type of head and
neck cancer (HNC) due to its biological characteristics. It has a
special geographic distribution, Epstein-Barr virus (EBV) related
etiology, histology.'"! NPC is one of the most common malignant
tumors in Southeast Asia. It is well known that NPC is
characterized by prevailing EBV infection, which has been
implicated in NPC pathogenesis.”>®! Histologically, NPC can be
divided into a keratinizing subtype and a non-keratinizing
subtype, the latter of which is most prevalent in endemic areas.!*!
Although it is highly sensitive to radiotherapy and chemotherapy,
treatment failure for NPC remains nearly 30%."°! Therefore,
better and novel therapies for NPC are urgently warranted.

Programmed death ligand 1(PD-L1) is a critical molecule that
inhibits immune responses through its receptor, programmed
death-1(PD-1), which is expressed on different immune cells.!* It is
acknowledged that the PD-1/PD-L1 axis plays a crucial role in
tumor progression by altering the status of immune surveillance.!”’
Recently, the emergence of anti-PD-L1/PD-1 immunotherapy has
provided significant clinical improvements in the treatment of
various malignant tumors, including HNC.*'° For PD-L1-
positive recurrent or metastatic NPC, an anti-PD-1 antibody,
pembrolizumab, is now as an option in the updated 2018 National
Comprehensive Cancer Network (NCCN) guidelines.'! As a
marker for anti-PD1/PD-L1 treatment, PD-L1 expression is
detected in tumors using tissue samples obtained by invasive
biopsy. Additionally, PD-L1 expression is heterogeneous within
tumors and changes dynamically during the treatment.!'?!
Monitoring the changes in PD-L1 clinically becomes challenging.
In addition to being membrane-bound on tumor cells, PD-L1 is
also present in a soluble form, soluble PD-L1 (sPD-L1), which is
found in the peripheral blood of cancer patients."®! sPD-L1 which
is a protein, was originally detected by enzyme-linked immuno-
sorbent assay (ELISA) in human serum or plasma, which is more
convenient and less invasive to obtain than biopsy tissues.!'*! sPD-
L1 may be an ideal biomarker for real-time dynamic changes of
PD-L1 in NPC. Previous studies indicated that sPD-L1 is involved
in tumor-associated immune suppression, and promotes cancer
progression.['>1® The results from a study by Okuma et al,"”!
suggested that sPD-L1 was able to bind to its PD-1 receptor on T
cells, consequently impairing anti-tumor immune activity. To date,
only 2 studies have reported that sPD-L1 could be detected in
HNC."®"! In addition, sPD-L1 was detected in the peripheral
blood of patients with lung cancer (LC), biliary tract cancer (BTC),
renal cell cancer (RCC), pancreatic cancer(PC), and hepatocellular
cancer (HCC). These studies reported that the high level of sPD-L1
was associated with poor prognosis.!'>1720251 Therefore,
sequentially evaluating the sPD-L1 status is a promising method
to monitor the therapeutic efficacy and optimize anti-PD-1/PD-L1
immunotherapy strategies.

To our knowledge, up to now, circulating sPD-L1 has not been
investigated in patients with NPC. This study explored the
expression of PD-L1 in the peripheral blood of NPC patients, and
analyzed its correlation with clinical characteristics and labora-
tory data.

2. Materials and methods

2.1. Patients information

In the study, patients with histologically proven NPC without
distant metastases were enrolled between January 2016 and
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December 2017. Before any treatment, all patients underwent the
following examinations: a complete head and neck exam,
nasopharyngeal fiberoptic examination, biopsy of primary site
or fine needle biopsy of the neck, computed tomography (CT)
and magnetic resonance imaging (MRI) with contrast of skull
base to neck, chest CT with contrast, and/or 18F-Fluorodeox-
yglucose Positron Emission Tomography/Computed Tomogra-
phy (18F-FDG PET/CT), EBV/DNA testing. The clinical stage of
all patients was determined according to the AJCC 8th edition
classification system. Peripheral blood samples were obtained
from 35 NPC patients. The related clinical data of these patients
were collected including gender, age, Tumor-Nodal-Metastasis
(TNM) stage, histological subtypes, EBV status, performance
Status (PS), and therapy. The study was approved by the
Shandong Cancer Hospital, which is affiliated with Shandong
University, and informed consent was obtained from the patients.

2.2. Treatment

Definitively radiotherapy alone was used for stage I disease and a
combination of radiotherapy and chemotherapy was used for
stage II-IVa disease.

2.2.1. Radiotherapy. All patients received a CT simulation scan
at the radiotherapy position. The images included plain and
enhanced CT scans. The scope of each scan was from the top of
the head to 2cm below subclavicle head (thickness: 3mm per
slice). The gross tumor volume (GTV) was defined as the primary
tumor (GTVp), and metastatic lymph nodes (GTVn). Contouring
was performed under the Varian planning system. All patients
received intensity-modulated radiotherapy (IMRT), and a daily
treatment using 2.0 Gy fractions. The prescribed doses for the
NPC patients were applied as follows:

(1) planning target volume (PTV) of GTV,, and GTV,;: 70 Gy/35

fractions;

(2) PTV of the high-risk clinical target volume: 60Gy/30
fractions;

(3) PTV of the low-risk clinical target volume: 50Gy/25
fractions.

Radiation planning required that 95% of the PTV be
encompassed by 95% of the isodose.

2.2.2. Chemotherapy regimen. Concurrent chemotherapy was
administered weekly (cisplatin 40 mg/m?, day 1) or every 3 weeks
(cisplatin 7Smg/m?, day 1-3) during radiotherapy course.
Induction chemotherapy consisted of cisplatin (75 mg/m?) with
docetaxel (75mg/m?) every 3 weeks for 3 cycles. Adjuvant
chemotherapy (cisplatin 75 mg/m?, day 1-3, S-fuorouracil 3.0g/
m?, continuous infusion into vein 120 hours) was administered
every 3 weeks for 3 cycles.

2.2.3. Volume calculation. The volumes of primary tumor and
metastatic lymph nodes were calculated automatically by
software using the Varian planning system. If there were 2 or
multiple metastatic lymph nodes in the neck, the volume of
metastatic lymph nodes was the sum of all.

2.3. Blood sample collection and detection of sPD-L1

Plasma samples (7.5 ml) were obtained before any treatment was
provided. The blood samples were delivered to the laboratory,
and to remove blood cells, and plasma tubes were centrifuged at
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3000 rounds per minute for 10 minutes at room temperature to
remove blood cells. Plasma specimens were aliquoted and stored
at -80°C.

For the detection of sPD-L1 in patients’ plasma, a commer-
cially available ELISA kit was used (Abcam, #ab214565 Human
PD-L1 Simple Step ELISA Kit) according to the manufacturer
specifications manual. The sPD-L1 level was calculated using
standard curves. The minimum detectable level of sPD-L1 was
2.91 pg/ml and the detection range was 21.87-1400 pg/ml. The
sPD-L1-positive level was defined as a concentration >21.87 pg/
ml, and the sPD-L1-negtive level was defined as a concentration
<21.87 pg/ml. Each sample was analyzed in duplicate. The intra-
assay and inter-assay coefficients of variation were below 10%.

2.4. Blood cell counts and EBV detection

Complete blood cell counts, including white blood cells (WBC),
red blood cells (RBC), hemoglobin (HB), platelets (PLT),
neutrophils, monocytes, and lymphocytes were measured by
an automated hematology analyzer (XE-5000, Sysmex, Kobe,
Japan) at the central laboratory of Shandong Cancer Hospital
and Institute. Each lymphocyte-to-monocyte ratio (LMR),
neutrophil-to-lymphocyte ratio (NLR), and platelet-to-lympho-
cyte ratio (PLR) were calculated by dividing the absolute
lymphocyte count (ALC) by the absolute monocyte count
(AMC), the absolute neutrophil count (ANC) by the ALC, and
the absolute platelet count (PLC) by the ALC, respectively.

EBV, including EBV-VCR IgA and EBV-Rta IgG was measured
using ELISA at our central laboratory. EBV positivity was defined
as Ig A and/or IgG positive. EBV negative was defined as the
negative for both Ig A and IgG.

2.5, Statistical analysis

All data were analyzed using IBM SPSS software version 23.0
(SPSS Inc., Chicago, IL). A descriptive statistical analysis was
performed and the results were reported as the mean + standard
deviation (SD) for continuous variable and categorical variables
were presented as rates. The difference in PD-L1 levels between
groups was evaluated by ¢ test. Univariate analysis to identify
clinical factors associated with sPD-L1 expression was performed
by using Pearson correlation coefficient test or Spearman rank
correlation coefficient test. For multivariate analysis, the forward
Wald procedure was performed using a logistic regression model
containing all statistically significant variables in univariate
analysis. Standard error of measurement was used to determine
the 95% confidence interval. A 2-sided P value <.05 was used to
evaluate the significance of the data. Figures were made by
GraphPad Prism version 7.00 for Mac, GraphPad Software, San
Diego, CA.

3. Results

3.1. General information

A total of 35 NPC patients with clinical stage I-IVa (2 in stage [, 4
in stage II, 21 in stage III, 8 in stage IVa) were analyzed. Twenty-
five patients were males and 10 patients were females, and the
mean age was 47 years old (range from 18 to 76 years old). All
tumors were classified as non-keratinizing phenotype [World
Health Organization (WHO) II/II]. The patients and tumor
characteristics are summarized in Table 1. Two patients with
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Clinicopathological features in NPCs.

Parameter N
Age (mean, 95%(Cl) 47 (42, 53)
Gender
Male 25
Female 10
EBV
Positive 25
Negative 5
Not detected 5
NPC subtype
Keratinizing 0
Non-keratinizing 35
8th AJCC tumor stage
T1 6
T2 6
T3 19
T4 4
8th AJCC nodal stage
NO 3
N1 9
N2 19
N3 4
Clinical stage
| 2
II 4
i 21
v 8
WHO PS
0-1 35
2-3 0
Therapy
RT alone 2
Concurrent CRT 31
Induction CT + concurrent CRT 2

CRT =chemo-radiotherapy, CT=chemotherapy, EBV=Epstein-Barr virus, N=number, NPC=
nasopharyngeal carcinoma, PS = performance status, RT =radiotherapy.

stage I disease received definitively radiotherapy alone and 33
patients with stage II-IVa disease received radiotherapy combined
with chemotherapy. Of the 33 patients, 2 patients received
induction chemotherapy following concurrent chemo-radiother-
apy, and 31 patients received concurrent chemo-radiotherapy
following adjuvant chemotherapy.

3.2. Detection of sPD-L1 in patients before treatment

Of the 35 patients, sPD-L1 was quantified, and 29 patients (83 %)
were within the detection range (21.87-1400 pg/ml), which was
defined as sPD-L1 positive, while 6 patients (17%) were below
the lower limit of detection (sPD-L1 < 21.87 pg/ml), which was
defined as sPD-L1 negative. The mean plasma concentration
(mean + SD) of sPD-L1 in all patients was 45.47 + 28.48 pg/ml
(median: 36.36; range: 6.44-114.97 pg/ml).

3.3. The association between sPD-L1 and clinical features

The concentration of sPD-L1 was higher in stage III-IVa (50.76 +
28.15 pg/ml) compared to stage I-II (19.87+11.38 pg/ml) (t=
2.618, P=.013) (see Fig. 1A). The sPD-L1 level was positively
correlated with the clinical stage, when it was sub-divided into
stage III-IVa and stage I-II (r=0.495, P=.002). The concentra-
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Figure 1. Soluble programmed death-ligand 1 (sPD-L1) levels in nasopharyngeal carcinoma (NPC) patients with different clinical stages, N and T stages. A: in
comparison of sPD-L1 levels with clinical stages I-Il and lll-IVa. B: sPD-L1 levels with different N stages (NO-1 vs N2-3). C: sPD-L1 levels with different T stages (T1-
2 vs T3-4). Significant differences between the groups are marked by asterisk. Non-significant differences are marked by a hash. The horizontal lines within the data

signify the mean + standard deviation (SD).

tion of sPD-L1 was higher in stage N2-3 (52.03 +£28.98 pg/ml)
than stage NO-1 (32.88+23.75 pg/ml) (¢=2.096, P=.046) (see
Fig. 1B). The level of sPD-L1 positively correlated with the N
stage (r=0.34, P=.046). No difference in sPD-L1 level between
stage T3—4 (48.31+26.44 pg/ml) and stage T1-2 (40.03 +32.54
pg/ml) (=0.812, P=.422) (see Fig. 1C) was found. The
correlation between sPD-L1 and the T stages was not identified
(r=0.221, P=.203). There was no association between sPD-L1
level and gender or age neither (both P> .05). The associations
between the plasma levels of sPD-L1 and the clinical features of
the patients are summarized in Table 2.

3.4. The association between sPD-L1 and volumes of
primary tumor or metastatic lymph nodes

The mean volume of the primary tumor was 40.24 mm? (range:
10.4-101.9 mm?®) in the 35 patients. No positive correlation
between sPD-L1 level and the volume of the primary tumor

Associations between plasma concentrations of sPD-L1 and
clinical variables in NPCs.

(P=.549) was found. There were 31 patients (31/35) with lymph
node metastasis. The mean volume of metastatic lymph nodes
was 17.22 mm? (range: 0.5-57.7 mm?®). There was no correlation
between sPD-L1 level and metastatic lymph nodes volumes
(P=.179). When further analyzing the volume of primary tumor
and metastatic lymph nodes together, no association with sPD-L1
level was identified neither (P=.112).

3.5. The association between sPD-L1 level and blood cell
counts or EBV

The mean counts of WBC, RBC, HB, PLT, neutrophils, monocytes,
and lymphocytes were (6.29 +1.84) x 10°/L, (4.67 +0.57) x 10'%/
L, (136+16)g/L, (268+74) x 10°/L, (4.37+1.6) x A;10”/L, (0.57
+0.19) x 10°/L, (1.26 +£0.67) x 10°/L, respectively. The means of
NLR, LMR, and PLR values were (4.71+3.21), (2.51+1.66),
(290 +£203), respectively. No correlation was found between sPD-
L1 level and blood cell counts or between sPD-L1 level and LMR,
NLR, or PLR (all P>.05) (Table 3).

In the 35 NPC patients, 30 patients had detectable EBV levels,
of which 25 patients were positive, and 5 patients were negative.

Associations between sPD-L1 level and blood cell counts or EBV

Variables N sPD-L1 (pg/ml), mean + SD P value
Gender

Male 25 46.79+29.59 .694
Female 10 42.16+26.69

Age

<60 years 26 42.16+30.10 133
>60 years 9 55.01+21.88

Tumor stage

T1-2 12 40.03+32.54 .203
13-4 23 48.31+26.44

Nodal stage

NO-1 12 32.88£23.75 046"
N2-3 23 52.03+28.98

Clinical stage

I-II 6 19.87+11.38 002"
IHl-1v 29 50.76+28.15

level.

Variables P value
WBC 294
RBC 507
HB 645
PLT .801
Neutrophils 464
Monocytes .28
Lymphocytes 917
LMR 328
NLR 662
PLR 528
EBV 373

N=number, NPC=nasopharyngeal carcinoma, SD=standard deviation, sPD-L1=soluble pro-
grammed cell death-1 ligand.
* P value <.05.

EBV =Epstein-Barr virus, HB=hemoglobin, LMR = lymphocyte-to-monocyte ratio, NLR = neutrophil-
to-lymphocyte ratio, PLR = platelet-to-lymphocyte ratio, PLT = platelets, RBC=red blood cell, sPD-
L1 =soluble programmed cell death-1 ligand, WBC =white blood cell.
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The relationship between sPD-L1 level and the EBV level was not
identified (P=.373) (Table 3).

3.6. Univariate and multivariate analyses

Univariate analysis identified that clinical stage and N stage were
correlated with sPD-L1 expression. A multivariate regression
model with forward stepwise analysis including the above
variables showed that only the clinical stage was an independent
factor affecting sPD-L1 expression. Adjusted R*=0.147.

4. Discussion

Although PD-1 inhibitor is now as an option in recurrent or
metastatic NPC patients, the objective response rate (ORR) of
patients with PD-L1-positive patients was only 25.9%. There-
fore, it is significantly important to find a biomarker for selecting
the patients who might benefit from anti-PD1/PD-L1 immuno-
therapies. The levels of sPD-L1 have been reported to be an
independent prognostic factor in many malignant tumors that are
susceptible to immunotherapy targeting the PD-1 axis.l'®*% One
meta-analysis focused on the prognostic significance of sPD-L1 in
8 cancers and 1102 cancer patients.!'* It was shown that a higher
level of sSPD-L1 was associated with poor outcomes. sPD-L1 may
serve as a potential biomarker for cancer immunotherapy. To the
best of our knowledge, sPD-L1 expression in NPC patients has
not been reported. The present study was the first to detect sPD-
L1 levels by ELISA in patients with NPC. The mean plasma levels
of sPD-L1 in all patients enrolled was 45.47 pg/ml. Twenty-nine
samples (83%) were determined to be positive and 6 samples
(17%) were determined to be negative when using the
recommended cut-off value (21.47pg/ml) in the test reagent
manuals. For LC patients, Okuma et al'’”! reported that sPD-L1
was detected in all plasma samples, and the mean concentration
was 6950 pg/ml (median 7930 pg/ml; range: 2300-20000 pg/ml).
Oher studies detected the expression of sPD-L1 using serum
samples. In 158 advanced BTC patients, sPD-L1 was detected in
all samples and the median level was 1200 pg/ml (range: 500—
2100 pg/ml).?" The median level of sPD-L1 in 172 RCC patients
was 230pg/mL (range: 0-4400pg/mL), among which 165
patients (96%) had detectable sPD-L1.1"®1 A Study by Kruger
et al®® showed that the median sPD-L1 level was 12 pg/mL
(range: 7-632 pg/mL) in 41 advanced PC patients, of which 26
cases (63.4%) were detectable. In 215 HCC patients, the median
sPD-L1 level was 500 pg/ml (range: 30-6040 pg/ml), while only
40 patients (18.6%) had sPD-L1 levels among the detection range
(160-10000 pg/ml).”*°! The above studies indicated that sPD-L1
was detectable both in the plasma and the serum. However, the
difference in sPD-L1 expression between plasma and serum or
which sample type is better has not yet been compared. The
concentrations of sPD-L1 varied (ranging from 12 to 6950 pg/ml)
among cancers. The most likely explanation is that different types
of cancer have different sPD-L1 basic levels, which may be
affected by different infiltrative immunocytes or different
expressions of other immunosuppressant molecules. The other
possible reasons may be different antibodies manufactured by
different companies, and the different sample sizes.

Previous studies suggested that sPD-L1 was correlated with the
progression of cancer. In the present study, it was found that the
level of sPD-L1 was higher in advanced clinical stages (III-IVa)
compared to those with early stages (I-II). Further analysis
showed that the sPD-L1 level was positively correlated with the
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clinical stage, which suggested that sPD-L1 might be an indicator
of the extent of tumor invasion. The data on the correlation
between sPD-L1 and clinical stage were inconsistent in previous
studies. A study by Finkelmeier et al,*®! found that the level of
sPD-L1 with stage C or D was significantly higher than that in
stage A or B in HCC patients according to the BCLC staging
system, and the sPD-L1 levels positively correlated with stages of
HCC. A study by Cheng et al*”! showed that the level of sPD-L1
in patients with advanced stages (III-IV) was higher than those at
early stages (I-II) in non-small cell cancer, and a positive
association was observed between sPD-L1 levels and clinical
stages. Another study also enrolled LC patients, but no difference
in sPD-L1 level was found among different stages.'”! Further
analysis showed that there was no correlation between sPD-L1
levels and the clinical stage. A possible reason for the inconsistent
results may be that the patients enrolled in the study by Cheng
et al were stage I-IV, while those enrolled by Okuma et al were
stage IIIB-IV. Additionally, we found that the N stage (when
grouped into NO-1 and N2-3) was positively correlated with the
sPD-L1 level. The study by Weber et al"®' also demonstrated that
the increased PD-L1 expression in peripheral blood was
significantly associated with lymph node metastases (N+ vs.
NO) in oral squamous cell carcinoma. It was suggested that the
sPD-L1 level might be an indicator of the existence of metastatic
disease. We additionally analyzed the correlation between sPD-
L1 level and tumor burden. Unfortunately, the sPD-L1 level was
not correlated with tumor volume, metastatic lymph nodes
volume, or both volumes together. This result was consistent with
those from a previous study, which found no correlation between
the high level of PD-L1 staining and the nasopharynx the gross
tumor volume.?8! Apart from this, other similar reports have not
yet been found.

Peripheral blood cells, including WBC, neutrophils, and
lymphocytes, which are known as inflammatory factors, were
considered to be related to the change in immune microenviron-
ment. This change may lead to an imbalance between tumor-
promoting inflammatory and antitumor immune status. In this
study, the findings did not show the correlation was found
between sPD-L1 and WBC, neutrophils, and lymphocytes.
Takahashi et al®? also analyzed the association between sPD-
L1 levels and WBC and neutrophils in metastatic or recurrent
gastric cancer. The results showed that patients with a high WBC
had a higher sPD-L1 levels than those patients with a low WBC.
The patients with a high neutrophil count also had a higher sPD-
L1 level than those with a low neutrophil count level. The data on
the relationship between sPD-L1 levels and inflammatory factors
are limited and need to be further explored. Additionally, it is well
known that NPC is a virus-driven malignancy that is character-
ized by prevailing EBV infection.*”! Unfortunately, there was no
association between sPD-L1 and EBV levels in this study, which
was similar to the results of the previous studies.*®3 Fang
et al,*!! found that PD-L1 expression was higher in EBV positive
NPC cell lines than in EBV negative cell lines. It was also
suggested that PD-L1 expression could be increased by EBV-
induced latent membrane protein 1 (LMP1). Although the PD-
L1-mediated immune escape mechanism was related to EBV
status in NPC, the expression of PD-L1 in tissue samples may
result from a variety of factors. Further studies are needed to
verify the relationship between them.

There are some limitations to our study. First, it has a relatively
small number of patients, and further studies with a large number
of patients are needed to verify these findings. Second, further
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research is needed to compare PD-L1 expression in paired
specimens of the same individual’s peripheral blood and tumor
tissue. Furthermore, the correlation between sPD-L1 level and the
prognosis, as well as the value in predicting relapse of NPC
patients, need to be further investigated. Studies with a larger
sample size and further follow-up are needed to confirm these
observations and to evaluate the predictive value of sPD-L1.

In conclusion, sPD-L1 was detectable in the plasma of NPC.
Circulating sPD-L1 is quantifiable, convenient and easy to obtain
in NPC patients. sPD-L1 was an indicator of the extent of tumor
invasion and the existence of metastatic disease. sPD-L1 may
serve as a useful biomarker for evaluating the treatment efficacy
and prognosis of NPC with further follow up.
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