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Abstract

Background
To investigate the expression of PD-L1(programmed death-ligand 1)in patients with esophageal
squamous cell carcinoma (ESCC) and its clinical signi�cance.

Methods
The tissue expression of PD-L1 protein in 139 cases of ESCC and 50 adjacent non-malignant epithelial
tissues (> 5 cm from the tumor resection margins) were identi�ed by immunohistochemical staining.
Subsequently, the relationship between expression and the observed clinical characteristics was
analyzed.

Results
The positive expression rate of PD-L1 protein was increased in tumor tissues compared to that of
adjacent noncancerous mucosa tissues (40.3% vs. 22.0%, P < 0.05). The �ndings also indicated that PD-
L1 protein expression had no signi�cant correlation with age, gender, tumor location, differentiation and
lymph node (N) status (P > 0.05). The 91 months follow-up Kaplan-Meier survival analysis showed that
patients in positively expressed PD-L1 group experienced a lower survival rate compared to their
negatively expressed PD-L1 counterparts (32.1% vs. 48.2%, P < 0.05). The COX regression analysis results
suggested that PD-L1 represented an independent prognosis factor for ESCC.

Conclusions
The �ndings indicated that PD-L1 plays an important role in the progression of ESCC and might represent
a potential therapeutic and prognostic target for ESCC patients.

Background
Esophageal carcinoma is one of the deadliest most aggressive gastrointestinal malignancies, ranking
sixth among cancer-related deaths [1]. It is one of the leading causes of cancer-related deaths in China,
with 90% of cases being esophageal squamous cell carcinoma (ESCC) [2, 3]. Despite breakthroughs in
esophageal carcinoma treatment methods such as chemotherapy, radiotherapy, targeted therapy, and
immunotherapy, the incidences of local recurrence and distant metastasis remain higher, with an overall
�ve-year survival rate of only about 30% [1, 4]. Therefore, new clinically-oriented prognostic parameters
and effective treatment strategies are urgently needed.
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Programmed death ligand 1 (PDCD1, PD-1) belongs to the CD28 family of immunoglobulin superfamily
and chie�y expressed on the surface of T lymphocytes, B lymphocytes, and dendritic cells. Programmed
death receptor ligand 1 (PDCD1LG1, PD-L1) is the prime ligand of PD-1 and is expressed on the surface
of activated T lymphocytes, B lymphocytes, macrophages, dendritic cells, �broblasts, and some other
neoplasm cells [5]. The PD-L1 signaling pathway is closely relevant to the immune escape of tumor cells
[6, 7], and a combination of PD-1 and PD-L1 can induce apoptosis or failure of activated T lymphocytes
[8]. Researches have found that the expression of PD-L1 is related to poor prognosis in patients with a
variety of malignant tumors, including those with non-small-cell lung cancer, colorectal cancer, renal cell
cancer, gastric cancer and breast cancer [9–13]. Studies have also shown that immune checkpoint
inhibitors targeting the PD-1/PD-L1 pathway represent promising therapeutic agents in the treatment of
various human tumors [6]. To date, several previous studies have pointed out variations in PD-L1
expression rates in individuals with ESCC. However, the relationship between those variations and patient
prognosis remains controversial. Therefore, this paper aims to study PD-L1 expression levels in
pathological tissues of ESCC patients and assess their connection with observed clinicopathological
features and prognosis, hoping to provide further clues for future treatment of esophageal carcinoma.

Methods

Patients
We retrospectively reviewed medical records of 139 patients who underwent curative esophagectomy
with R0 resection for histologically veri�ed stage tumor (T) 3 ESCC between January 2012 and December
2016 at the First A�liated Hospital of Bengbu Medical College. Patients with a history of neoadjuvant
treatment before the procedure, distant metastasis, or immune system diseases were excluded from this
study. The postoperative treatment is based on the patient's surgical pathology and is comprised of
chemotherapy and radiotherapy according to the guidelines proposed by the oncology team of our
hospital. All tissue specimens involved in this study were obtained from the pathological tissue bank of
our hospital.

All subject’s clinicopathological data, including age, gender, tumor location, tumor differentiation, and
lymph node metastasis, were recorded. The original histological diagnosis was based on criteria
established by the World Health Organization’s guidelines [14], and all tumors were pathologically staged
according to the American Joint Committee on Cancer (AJCC, 2002) TNM staging system. The
postoperative follow-ups included clinical examinations and laboratory test results and were spaced as
follows: every 3–6 months during the �rst two years after the surgical procedure then annually afterward
or until patient death. The median follow-up time was 29.5 months, with a range of 2.0 to 91 months. The
last follow-up was performed on December 31, 2019.

Tissue Microarray
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Formalin-�xed para�n-embedded (FFPE) tumor tissue samples and corresponding adjacent non-
malignant epithelial samples were independently stained by hematoxylin and eosin (H&E) and double-
checked by two pathologists. A tissue microarray of all 139 cases and 50 control specimens was
constructed by para�n tissue blocks. A 2 mm in diameter region was removed from every specimen’s
FFPE tissue blocks. Series of 4-µm-thick sections were cut and transferred to slides for
immunohistochemistry according to the manufacturer’s instructions.

Immunohistochemistry staining
Immunohistochemistry (IHC) staining was performed using the rabbit anti-PD-L1 monoclonal antibody
(1:200, ab205921, Sa Yingsi biotechnology co. LTD, Hefei, China) to evaluate PD-L1 tissue expression.
The tissue microarray was depara�nized and rehydrated. Then the sections underwent neutralization of
endogenous peroxidase and �nally blockage with goat blocking serum. The samples were later incubated
overnight with the PD-L1 antibody followed with polyclonal peroxidase-conjugated anti-rabbit IgG (Maixin
biotechnology development Co, Fuzhou, China) for 20 min. Finally, the slides were counterstained with
hematoxylin.

Immunostaining Evaluation
The immunohistochemistry results were examined under low power (× 100) to identify regions containing
positively stained tumor cells. The dyeing intensity and proportions of tumor cells showing high and low
staining in each selected �eld were determined at high magni�cation for sections with positive staining.
The immunoreactivity scoring pattern (ISP) used in the study was a combination of the intensity category
and the proportion category [15]. The intensity category was graded as follows: 0 (negative), 1 (weak), 2
(moderate), and 3 (strong). The proportion category was graded as follows: 0 (no or less than 1%), 1
(1%-30%), 2 (31–60%) and 3 (61%-100%). The �nal score was obtained by multiplying the intensity
category grade with the proportion category grade and ranged from 0 to 9. In our study, the expression of
PD-L1 in tumor tissues was classi�ed as either negative (ISP 3) or positive (ISP ≥ 3). Tumor samples
were reviewed and blindly scored by two pathologists. Con�icting cases were discussed until consensus
was achieved.

Statistical analysis
Patients were assigned to two groups according to their PD-L1 status. The clinicopathological factors
and PD-L1 expressions were assessed using the χ2 or Fisher’s exact test for categorical variables.
Signi�cant correlations between clinical data and PD-L1 positivity were assessed by logistic regression
analysis. The Kaplan–Meier survival method was used to evaluate disease-free survival (DFS) and
overall survival (OS). The prognostic relevance of each variable was compared using a log-rank test. Risk
factors related to ESCC patient’s prognosis were assessed using Cox’s proportional hazard model. A p < 
0.05 was considered statistically signi�cant for all statistical analyses. All analyses were performed on
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SPSS 26.0 (IBM Corporation, New York, USA) software. GraphPad Prism 8 (San Diego, USA) software was
used for graphic creation.

Results

PD-L1 expression
IHC data from TMA slides shown that, compared to adjacent non-malignant epithelial tissues, PD-L1 was
over-expressed in tumor cell membranes or cytoplasm (or both) in surgically excised tumor tissues
(Fig. 1), although it was also distributed in the cytoplasm. Figure 2 shown representative images of PD-L1
antibody negatively stained TMA sections (Fig. 2A-C; ISP = 0, 1, 2, respectively) and positive staining
(Fig. 2D-F; ISP ≥ 3, respectively). Among the 139 esophageal cancer tissues, 56 (40.3%) were PD-L1-
positive, and 83 (59.7%) were negatively. The positive expression rate of PD-L1 protein was increased in
cancer tissue when compared with that in adjacent noncancerous mucosa tissues (40.3 vs. 22.0%, P < 
0.05).

Association Between Clinicopathological Factors And PD-
L1 Protein
The clinicopathological factors associated with ESCC and their relationship with PD-L1 protein
expression are shown in Table 1. The diagnostic median age was 65 years, with a range from 40 to
78 years. Of the 139 patients, 78 (56.1%) were younger than 65 years old, and 110 were males (79.1%). In
this cohort, 6 (4.3%) tumors were highly differentiated, 95 (68.3%) were moderately differentiated, and
38(27.4%) were poorly differentiated. Additionally, the results indicated lymphatic metastasis in 80
patients (57.6%), while 59 (42.4%) of the remaining subjects did not show signs of lymphatic metastasis.
The analysis results did not indicate a signi�cant correlation between PD-L1 expression and age, gender,
tumor location, differentiation, or lymph node (N) stage.
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Table 1
Association of PD-L1 expression with clinicopathological factors in 139 ESCC patients

Category Cases (number, %) P value*

Age (years)
≤ 65
> 65

78(56.1)
61(43.9)

45
38

33
23

0.583

Gender
Male
Female

110(79.1)
29(20.9)

64
19

46
10

0.474

Tumor location Upper
Middle
Lower

2(1.4)
81(58.3)
56(40.3)

2
48
33

0
33
23

0.353

Differentiation Well
Moderate
Poor

6(4.3)
95(68.3)
38(27.4)

3
58
22

3
37
16

0.838

N stage#

N0
N+

59(42.4)
80(57.6)

36
47

23
33

0.788

#According to the 8th IUCC/AJCC staging system, location of the primary cancer site was de�ned by
the position of the upper (proximal) edge of the tumor in the esophagus, and the remaining missing
patients were ominous

*The statistical method was chi-square test.

Prognostic Value Of PD-L1 Protein Expression
The univariate analysis was used to assess risk factors related to the OS and DFS. As shown in Table 2,
tumor differentiation, lymph node metastasis, and PD-L1 expression were associated with both OS and
DFS in ESCC patients (all P < 0.05). The multivariate analysis using the Cox regression model indicated
that PD-L1 expression represented a signi�cant independent prognostic factor for ESCC patients (P < 
0.05). Moreover, it showed that tumor differentiation and N status also had evalues in such cases (all P < 
0.05) (Table 3).
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Table 2
Univariate analysis of risk factors for prognosis of 139 ESCC patients

  DFS OS

P
value

HR 95%CI P
value

HR 95%CI

Age (≤ 60, > 60 years) 0.185 1.019 0.991–
1.047

0.426 1.012 0.983–
1.041

Gender
(female, male)

0.584 1.150 0.697–
1.898

0.518 1.189 0.703–
2.010

Tumor location (up/middle, low) 0.765 1.063 0.713–
1.584

0.885 1.031 0.681–
1.561

Differentiation (well/moderate,
poor)

0.010* 1.686 1.132–
2.511

0.011* 1.719 1.134–
2.608

Lymph node metastasis
(negative, positive)

< 
0.001*

2.555 1.609–
4.059

< 
0.001*

3.010 1.836–
4.934

PD-L1 expression
(negative, positive)

0.024* 1.630 1.067–
2.488

0.021* 1.672 1.080–
2.593

*P less than 0.05 is signi�cant.

Table 3
Multivariate Cox regression analysis of clinicopathological

factors for risk prediction in 139 ESCC patients

Factor Risk 95% CI P value

Differentiation 1.576 1.028–2.417 0.037*

Lymph node metastasis 2.812 1.713–4.614 < 0.001*

PD-L1 expression 1.670 1.077–2.589 0.022*

*P < 0.05 was considered signi�cant.

Additional results have indicated a signi�cant correlation between PD-L1 expression and a higher ESCC
recurrence rate making it a signi�cant predictor of shorter survival (Table 2 and Fig. 3). PD-L1 positive
patients had signi�cantly worse DFS and OS compared to their negative counterparts (P = 0.020, P = 
0.018, respectively) (Fig. 3A and Fig. 3B). Moreover, we divided 139 patients into two different groups
according to their lymph node status. PD-L1 expression was associated with poorer DFS and OS in
patients without lymph node metastasis (P = 0.016, P = 0.026, respectively) (Figs. 4A, 4B). However, no
association between PD-L1 expression and DFS or OS in patients with lymph node metastasis was found
(P = 0.275, P = 0.197, respectively) (Fig. 4C, 4D).
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Discussion
Although many studies have investigated the relationship between ESCC patient’s prognosis,
clinicopathological characteristics, and PD-L1 expression, the query yielded controversial results. This
study examined 139 well-documented ESCC specimens in order to investigate the possible role and
clinical signi�cance of PD-L1 expression in locally resectable patients with advanced ESCC. We
discovered that there was no association between tumor cells with higher PD-L1 expressions and the
clinicopathological features of ESCC patients. The results also showed that higher PD-L1 expressions
represented a signi�cant independent prognostic factor for those patients.

Positive PD-L1 expression is usually assessed through the percentage and number of TCs with PD-L1
expression [16–19]. Previous studies have indicated a positive PD-L1 expression rate ranging between
18.4% and 79.7%. ISP was assessed in this study, considering that the positive PD-L1 expression rate
might not effectively re�ect the intensity of PD-L1 expression. ISP ≥ 3 was viewed as a positive PD-L1
expression. Consequently, the positive PD-L1 expression rate in this study was 40.3%. The difference in
the positive PD-L1 expression rate between our study and prior ones can be attributed to the difference in
detection methods, reagents, sample size, and evaluation standards.

Previous studies performed by Ohigashi et al. and Ito et al. revealed an association between tumor stage,
lymph node status and PD-L1 expression [18, 20]. However, some other studies have suggested that none
of the clinicopathological features were associated with PD-L1 expression [17, 21–24]. Our results did not
�nd any association between PD-L1 expression and clinicopathological factors such as age, gender,
tumor location, differentiation, and stage of lymph node metastasis.

PD-L1 expression has also been explored as a prognostic predictor for ESCC. Previous reports on the
connection between PD-L1 expression and patient’s clinical outcome have yielded controversial results
[20, 21, 23, 25–30], with the major studies showing poor prognosis [20, 23, 26–28, 30] and some studies
reported opposite results [21, 25, 29]. For the above studies, researchers have used
immunohistochemistry to detect PD-L1 expression, and have come to different conclusions. The
discrepancies might be related to variations in detection methods, reagent sensitivities, and evaluation
criteria. In this study, we also found that high PD-L1 expression is an independent risk factor for poor
outcome in patients with resectable locally advanced ESCC.

Additionally, we found that the expression of PD-L1 was signi�cantly associated with poor clinical
outcome in patients with earlier stage ESCC (without lymph node metastasis), while there was a lack of
associated between PD-L1 expression and DFS or OS in advanced patients(with lymph node metastasis)
was seen. This indicated that the prognostic value of PD-L1 expression was limited and not useless in
every stages of ESCC. The associations between PD-L1 expression and poor outcome have also been
observed in several human cancers, including non-small cell lung cancer (NSCLC) [31], colorectal cancer
[32], breast cancer [33], and melanoma [34]. The mechanism by which PD-L1 over-expression leads to a
poor prognosis in ESCC patients remains unclear. It may be reasonable to assume that PD-L1 expression
in those patients is re�ective of the immunosuppressive effect. In the early stages of cancer, the
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antitumor response is reduced due to immunosuppressive effects of the PD-1 / PD-L1 pathway, thus
leading to worse survival. However, in the later stages of cancer, the effect of lymph node metastasis on
the patient’s prognosis is far greater than that of PD-L1 expression. Therefore, partially explaining the
inconsistencies seen in studies assessing the prognostic role of PD-L1 over-expression in ESCC patients.
When addressing con�icting results in survival analyses in the future, researchers should remember to
take into consideration the patient’s lymph node status.

The limitations of this study are as follows: �rstly, this is a retrospective single centered study, therefore
prone to selection bias. Secondly, the study sample is relatively small, making it less re�ective. Thirdly, all
patients included in this study were patients with stage T3. The correlation between different TNM
staging and PD-L1 expression was not analyzed, which might affect the �nal results. Fourthly, we only
examined the expression of PD-L1 in TMA sections. Considering that those sections only capture a small
volume of tissue and that tumors may heterogeneously express PD-L1, this might lead to an over or
underestimation of the true expression levels of PD-L1 protein.

Conclusions
This study �ndings showed that ESCC tissues had a signi�cantly increased (40.3%) positive PD-L1
protein expression rate and that its expression was not associated with present clinicopathological
factors. Additionally, PD-L1 protein expression was determined to be an independent prognosis factor for
patients with locally resected advanced ESCC. However, this association was not consistent in patients
with different lymph node status. The results further predicted poor prognosis for positive PD-L1
expression patients without lymph node metastasis as compared to those with lymph node metastasis.
This revealed that the prognostic value of PD-L1 expression is closely linked with the patient’s lymph
node status. This study showed that PD-L1 expression is a critical predictor of prognosis for ESCC
patients. Therefore, it may be of tremendous help for future patient-oriented therapeutic options. Further
large-scale, multi-centered clinical trials are needed to verify our discoveries.

Abbreviations
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FFPE (formalin-�xed para�n-embedded); H&E (hematoxylin and eosin).

Declarations
Ethics approval and consent to participate

All experimental protocols were approved by the Ethics Committee of the First A�liated Hospital of
Bengbu Medical Collegeand and performed in accordance with the relevant guidelines and regulations.



Page 10/14

Written informed consent was obtained from all patients.

Acknowledgements

Not applicable.

Funding

This work was supported by the 2018 Natural Science Projects of Bengbu Medical College (BYKY18115),
Key Project of Anhui Provincial Education Department (KJ2017A218) and the 2019 Key Project of
Translational Medicine in Bengbu Medical College (BYTM2019027).

Availability of data and material

Not Applicable.

Authors’ contributions

ZQ and LF contributed equally to the work. ZQ and LF prepared most of the �gures and tables and
drafted the manuscript. CP, LHW and YHM conceived the idea for the project. ZCM and ZL provided the
statistical data. LDJ provided critical review of the manuscript. All authors read and approved the �nal
manuscript.

Competing interests

The authors declare that they have no competing interests.

References
1. Rustgi AK, El-Serag HB. Esophageal carcinoma. N Engl J Med. 2014;371:2499–509.

2. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, et al. Cancer statistics in China, 2015. CA
Cancer J Clin. 2016;66:115–32.

3. Xu Y, Yu X, Chen Q, Mao W. Neoadjuvant versus adjuvant treatment: which one is better for
resectable esophageal squamous cell carcinoma? World J Surg Oncol. 2012;10:173.

4. Chen W, Zheng R, Zeng H, Zhang S, He J. Annual report on status of cancer in China, 2011. Chin J
Cancer Res. 2015;27:2–12.

5. Hansen JD, Du Pasquier L, Lefranc MP, Lopez V, Benmansour A, Boudinot P. The B7 family of
immunoregulatory receptors: a comparative and evolutionary perspective. Mol Immunol.
2009;46:457–72.

�. Francisco LM, Salinas VH, Brown KE, Vanguri VK, Freeman GJ, Kuchroo VK, et al. PD-L1 regulates the
development, maintenance, and function of induced regulatory T cells. J Exp Med. 2009;206:3015–
29.

http://www.sciencedirect.com/science/article/pii/S0096300311012616#GS2
http://www.sciencedirect.com/science/article/pii/S0096300311012616#GS2


Page 11/14

7. Sanmamed MF, Chen L. Inducible expression of B7-H1 (PD-L1) and its selective role in tumor site
immune modulation. Cancer J. 2014;20:256–61.

�. Pardoll DM. The blockade of immune checkpoints in cancer immunotherapy. Nat Rev Cancer.
2012;12:252–64.

9. Huang B, Chen L, Bao C, Sun C, Li J, Wang L, et al. The expression status and prognostic signi�cance
of programmed cell death 1 ligand 1 in gastrointestinal tract cancer: a systematic review and meta-
analysis. Onco Targets Ther. 2015;8:2617–25.

10. Xia H, Shen J, Hu F, Chen S, Huang H, Xu Y, et al. PD-L1 over-expression is associated with a poor
prognosis in Asian non-small cell lung cancer patients. Clin Chim Acta. 2017;469:191–4.

11. Xu F, Xu L, Wang Q, An G, Feng G. Clinicopathological and prognostic value of programmed death
ligand-1 (PD-L1) in renal cell carcinoma: A meta-analysis. J Exp Clin Canc Res. 2015;8:14595–603.

12. Zhang M, Dong Y, Liu H, Wang Y, Zhao S, Xuan Q, et al. The clinicopathological and prognostic
signi�cance of PD-L1 expression in gastric cancer: a meta-analysis of 10 studies with 1,901 patients.
Sci Rep. 2016;6:37933.

13. Matikas A, Zerdes I, Lovrot J, Richard F, Sotiriou C, Bergh J, et al. Prognostic Implications of PD-L1
Expression in Breast Cancer: Systematic Review and Meta-analysis of Immunohistochemistry and
Pooled Analysis of Transcriptomic Data. Clin Cancer Res. 2019;25:5717–26.

14. Bosman FT, Carneiro F, Hruban RH, Theise ND. WHO classi�cation of tumours of the digestive
system. 2012;19:1021–34.

15. Qiao W, Fan F, Fei W, Zhen L, Liu S, Xu G, et al. PD-L1 Expression On tumor Cells Was Associated With
Unfavorable Prognosis In Esophageal Squamous Cell Carcinoma. J Cancer. 2018;9:2224–31.

1�. Hatogai K, Kitano S, Fujii S, Kojima T, Ochiai A. Comprehensive immunohistochemical analysis of
tumor microenvironment immune status in esophageal squamous cell carcinoma. Oncotarget.
2016;7:47252–64.

17. Kim R, Keam B, Kwon D, Ock CY, Kim M, Kim TM, et al. Programmed death ligand-1 expression and
its prognostic role in esophageal squamous cell carcinoma. World J Gastroenterol. 2016;22:8389–
97.

1�. Ohigashi Y, Sho M, Yamada Y, Tsurui Y, Hamada K, Ikeda N, et al. Clinical Signi�cance of
Programmed Death-1 Ligand-1 and Programmed Death-1 Ligand-2 Expression in Human Esophageal
Cancer. Clin Cancer Res. 2005;11:2947–53.

19. Jiang Y, Lo AWI, Wong A, Chen W, Wang Y, Lin L, et al. Prognostic signi�cance of tumor-in�ltrating
immune cells and PD-L1 expression in esophageal squamous cell carcinoma. Oncotarget.
2017;8:30175–89.

20. Ito S, Okano S, Morita M, Saeki H, Tsutsumi S, Tsukihara H, et al. Expression of PD-L1 and HLA Class
I in Esophageal Squamous Cell Carcinoma: Prognostic Factors for Patient Outcome. Ann Surg Oncol.
2016;23:508–15.

21. Guo W, Zhang F, Shao F, Wang P, Li Z, Yang X, et al. PD-L1 expression on tumor cells associated with
favorable prognosis in surgically resected esophageal squamous cell carcinoma. Hum Pathol.



Page 12/14

2019;84:291–8.

22. Zhang W, Pang Q, Zhang X, Yan C, Wang Q, Yang J, et al. Programmed death-ligand 1 is prognostic
factor in esophageal squamous cell carcinoma and is associated with epidermal growth factor
receptor. Cancer Sci. 2017;108:590–7.

23. Tsutsumi S, Saeki H, Nakashima Y, Ito S, Maehara Y. PD-L1 expression at tumor invasive front is
associated with EMT and poor prognosis in esophageal squamous cell carcinoma. Cancer Sci.
2017;108:1119–27.

24. Jiang C, Zhu Y, Tang S, Zhang G, Lin Q, Xu Y, et al. High PD–L1 expression is associated with a
favorable prognosis in patients with esophageal squamous cell carcinoma undergoing postoperative
adjuvant radiotherapy. Oncol Lett. 2019;17:1626–34.

25. Jiang D, Song Q, Wang H, Huang J, Hou Y. Independent prognostic role of PD-L1expression in
patients with esophageal squamous cell carcinoma. Oncotarget. 2017;8:8315–29.

2�. Leng C, Li Y, Qin J, Ma J, Liu X, Cui Y, et al. Relationship between expression of PD-L1 and PD-L2 on
esophageal squamous cell carcinoma and the antitumor effects of CD8 + T cells. Oncol Rep.
2016;35:699–708.

27. Lim SHHM, Ahn S. Changes in tumour expression of programmed death-ligand 1 after neoadjuvant
concurrent chemoradiotherapy in patients with squamous oesophageal cancer. Eur J Cancer.
2016;52:1–9.

2�. Yagi T, Baba Y, Ishimoto T, Iwatsuki M, Baba H. PD-L1 Expression, Tumor-in�ltrating Lymphocytes,
and Clinical Outcome in Patients With Surgically Resected Esophageal Cancer. Ann Surg.
2017;269:1.

29. Wakita A, Motoyama S, Nanjo H, Sato Y, Yoshino K, Sasaki T, et al. Pd-l1 expression is a prognostic
factor in patients with thoracic esophageal cancer treated without adjuvant chemotherapy.
Anticancer Res. 2017;37:1433.

30. Momose K, Yamasaki M, Tanaka K, Miyazaki Y, Makino T, Takahashi T, et al. MLH1 expression
predicts the response to preoperative therapy and is associated with PD?L1 expression in
esophageal cancer. Oncol Lett. 2017;14:958–64.

31. Ilie M, Long-Mira E, Bence C, Butori C, Lassalle S, Bouhlel L, et al. Comparative study of the PD-L1
status between surgically resected specimens and matched biopsies of NSCLC patients reveal major
discordances. A potential issue for anti-PD-L1 therapeutic strategies. Ann Oncol. 2016;27:147–53.

32. Lee KS, BH K, HK O, DW K, SB K. H K, et al. Programmed cell death ligand-1 protein expression and
CD274/PD-L1 gene ampli�cation in colorectal cancer: Implications for prognosis. Cancer Sci.
2018;109:2957–69.

33. Schalper KAVV, Carvajal D. In Situ Tumor PD-L1 mRNA Expression Is Associated with Increased TILs
and Better Outcome in Breast Carcinomas — PD-L1 mRNA Positivity and Outcome in Breast Cancer —
In Situ Tumor PD-L1 mRNA Expression Is Associated with Increased TILs and Better Outcom. Clin
Cancer Res. 2014;20:2773–82.



Page 13/14

34. Taube JM, Anders RA, Young GD, Xu H, Sharma R, McMiller TL, et al. Colocalization of In�ammatory
Response with B7-H1 Expression in Human Melanocytic Lesions Supports an Adaptive Resistance
Mechanism of Immune Escape. Sci Transl Med. 2012;4:127–37.

Figures

Figure 1

PD-L1 levels in ESCC tissues. Representative IHC staining images of esophageal cancer and adjacent
non-malignant epithelial tissues on TMA blocks.

Figure 4

Representative photomicrographs of ESCC TMA sections. Figure 2A-C shows representative
photomicrographs stained with programmed death-ligand 1 (PD-L1) with ISP scores = 0, 1, 2, respectively.
Figure 2D-F shows representative photomicrographs stained with PD-L1with ISP scores ≥3.
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Figure 6

Kaplan-Meier curves showing ESCC patient’s survival and PD-L1 expression. (A) Disease-free survival
(DFS), and (B) Overall survival (OS).

Figure 8

ESCC survival analysis based on lymph node status. PD-L1 expression was associated with worse (A)
DFS (P=0.016) and (B) OS (P=0.026) in patients without lymph node metastasis. However, no clear
association between PD-L1 expression and (C) DFS (P=0.275) or (D) OS (P=0.197) was seen in patients
with lymph node metastasis.


