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Upregulation of programmed death ligand 1 and epidermal growth
factor receptor is associated with poor prognosis in gastric cancer
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Background: Programmed death ligand-1 (PD-L1) and epidermal growth factor receptor (EGFR) are
both expressed on the surface of gastric cancer cells. We aimed to evaluate the relationships between protein
expression levels and patient clinicopathologic characteristics as well as their prognostic impacts.

Methods: The expression levels of PD-L1 and EGFR on tumor tissues and adjacent normal tissues were
measured by immunohistochemistry in 90 cases of human gastric adenocarcinoma. The relationships of
protein expression with clinicopathologic characteristics and prognosis were calculated by SPSS version 21.
Results: PD-L1 and EGFR protein expression were upregulated in tumor tissues compared with adjacent
normal tissues (P=0.036, P<0.001, respectively). PD-L1 expression was related with tumor locations and
overall survival. EGFR expression was related with patient age. Kaplan-Meier analysis demonstrated that
patients with elevated expression of PD-L1 and EGFR presented significantly shorter overall survival
(P=0.044, P=0.006, respectively). Univariate analysis revealed that PD-L1 positive expression, EGFR
overexpression, low differentiation, depth of invasion (T stage), lymph node invasion (N stage) and distant
metastasis (M stage) and vascular invasion were associated with worse overall survival. Multivariate analysis
identified PD-L1 overexpression, differentiation, lymph node invasion, distant metastasis and vascular
invasion to be potential independent prognostic factors. No correlation was found between PD-L1 and
EGFR expression, yet patients with co-expression of both PD-L1 and EGFR tended to show a worse
prognosis than the rest.

Conclusions: Our findings suggest that elevated expressions of PD-L1 and EGFR are prognostic factors

for shorter overall survival respectively. Patients with co-expression of both tended to have worse prognosis.
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Introduction

Gastric cancer is one of the leading causes of cancer-
related death worldwide (1). The incidence rate of gastric
carcinoma is particularly high in Asian areas, where specific
environmental and genetic triggers differ gastric cancer
patients from those in Western countries (2). With the
widespread application of endoscopic technology, gastric
cancer patients are earlier diagnosed than before. Whereas,
overall survival has still not been much prolonged and major
breakthroughs have yet to be made since the invention
of trastuzumab targeting human epidermal growth factor
receptor 2 (HER?2) for only a small portion of patients with
HER?2 overexpression (3).

Immune escape plays a pivotal role during tumor
progression. Costimulatory molecules, otherwise known as
immune checkpoints that normally maintain self-tolerance
and limit collateral inflammatory damage, are reported to be
co-opted by cancer cells to evade immune annihilation via
inducing T cell apoptosis (4). Programmed death ligand-1
(PD-L1), located on the surface of cancer cells, can bind
with programmed death 1 (PD-1) on the surface of various
immune cells and consequently activate a typical PD-1/PD-
L1 immune checkpoint pathway, establishing inhibitory
effects on anti-tumor immune activity (5). Expectations for
tumor immunotherapy were dramatically raised upon the
emergence of checkpoint blockade antibodies targeting the
PD-1/PD-L1 pathway (6). PD-1/PD-L1 inhibitors were
first used in advanced melanoma patients and the inspiring
results fueled numerous clinical trials (7-12). It was
suggested that PD-L1 expression on tumor cells is related to
patient objective response (13). By far, the American Food
and Disease Administration (FDA) has officially approved
five PD-1/PD-L1 antibodies, namely Opdivo (nivolumab),
Keytruda (pembrolizumab), Tecentriq (atezolizumab),
Bavencio (avelumab) and Imfinzi (durvalumab). Indications
covered malignant melanoma, non-small cell lung cancer,
head and neck squamous cell carcinoma, classical Hodgkin’s
lymphoma, renal cell carcinoma, uroepithelium carcinoma
and Merkel cell carcinoma. Recently, Keytruda was granted
an accelerated approval by the FDA for both adult and
pediatric patients who have unresectable or metastatic,
microsatellite instability-high (MSI-H) or mismatch repair
deficient ({IMMR) solid tumors. It is considered a broad-
spectrum anticancer drug based on biomarkers regardless of
the tumor’s original location. It provides new hope for gastric
cancer patients seeking help from other than conventional
chemotherapy, especially for HER2 negative patients who
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cannot benefit from trastuzumab. Plus, it was reported that
MSI indicated high PD-L1 expression in gastric cancer
patients (14). Additional approvals are expected to broaden
the clinical scope of PD-1/PD-L1 blockade and benefit
more patients. A number of studies involving Asian gastric
cancer patients arrived at the same conclusion that PD-
L1 upregulation indicates poor prognosis (15-21), while
others reported opposite results, especially regarding
Caucasian patients (22,23). The clinicopathologic influence
of PD-L1 in gastric cancer has not been fully elucidated
and the explicit mechanism underlying how PD-L1 affects
prognosis still waits to be unveiled.

The human epidermal growth factor receptor (EGFR),
also known as HER-1, is a cell membrane tyrosine kinase
receptor and a member of the HER family that is involved
during the tumorigenesis and progression of multiple types
of human cancer (24). Upregulation of EGFR in human
cancer can lead to uncontrolled cell growth and division (25).
It is widely acknowledged that EGFR-targeting tyrosine
kinase inhibitors (TKIs) benefited numerous patients,
especially in lung adenocarcinoma patients with EGFR
mutations, for whom EGFR inhibiting TKI is now
recommended for first-line treatment. However, similar
achievements were not obtained in gastric cancer patients.
Providing that a strong correlation between EGFR protein
expression and gene copy number was proved in gastric
cancer (26,27), and that EGFR amplification had an adverse
prognostic impact (28), EGFR-targeting is theoretically
feasible and effective for gastric patients with EGFR protein
overexpression or gene amplification. Yet it was pitifully
not the case under clinical circumstances. In gastric cancer
patients, monoclonal antibodies cetuximab, panitumumab
and matuzumab targeting EGFR, and the dual EGFR and
HER? tyrosine kinase inhibitor lapatinib, did not yield rather
satisfactory outcomes. The prognostic significance of EGFR
in gastric cancer patients remains controversial. It has been
reported that EGFR overexpression is associated with worse
prognosis (26,29-36), while some claimed otherwise with
contradictory results (27,37). Others concluded that EGFR
did not have a significant prognostic impact (38-43).

As is mentioned above, inconsistent results were
obtained by a number of studies concerning the prognostic
significance of PD-L1 and EGFR. In the current study,
we examined the association of PD-L1 and EGFR with
clinicopathologic characteristics as well as overall survival
in Chinese gastric cancer patients. We also attempted to
determine whether there existed a certain relationship
between PD-L1 and EGFR expression.
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Methods
Patient samples

Commercially available gastric cancer tissue microarrays were
purchased (HStm-Ade180Sur-03, Shanghai Outdo Biotech. Co.,
Litd., Shanghai, China) with patient profiles, available at: http://
www.outdobiotech.com/. Informed consent was gained before
sample collection according the company website. Specimens
were acquired from 90 gastric cancer patients who received
surgical treatment from July 2006 to April 2007. Each case
provided two pairing spots of tumor tissue and corresponding
adjacent normal tissue. Profiles provided overall survival, gender,
age, pathological differentiation, tumor size, tumor location,
Borrmann classification, vascular invasion, lymph node invasion,
distant metastasis (before surgery), TNM stages and clinical
stage according to the 7" AJCC standard. Overall survival (OS)
was calculated from the date of surgery till death or the end
of follow-up period. Patient anonymity was strictly preserved.
The outcome of our study did not and will not affect the future
management of the patients. The study was conducted in
accordance with the Helsinki Declaration as revised in 2013,
available at: http://www.wma.net/en/30publications/10policies/
b3/%20index.html.

Immunobistochemistry

The primary antibodies used for immunohistochemistry
were commercially available EGFR antibody (RMA-0554,
Fuzhou Maixin Biotech. Co., Ltd, Fuzhou, China) and
PD-L1 antibody (NBP1-76769, Novus Biologicals LLC,
CO, USA). Formalin-fixed, paraffin-embedded microarray
slides were heated at 85 °C for 1 h and then cooled for
20 min at room temperature. The slides were immersed
in dimethylbenzene three times for deparaffinage for
15 min each and then hydrated in 100%, 95% and 75%
ethanol consecutively for 5 min. For antigen retrieval, slides
were heated at 125 °C for 5 min in 2% EDTA-citrate antigen
retrieval solution (MVS-0099, Fuzhou Maixin Biotech. Co.,
Ltd., Fuzhou, China) in a pressure cooker. After being rinsed
by PBS (PBS-0061, Fuzhou Maixin Biotech. Co., Ltd., Fuzhou,
China), the slides were immersed in hydrogen peroxide at
room temperature for 30 min for endogenous peroxidase
ablation, followed by incubation with 3% BSA at 37 °C for
30 min to block nonspecific binding. Then they were
incubated with primary antigens at 4 °C for 14 h. PD-L1
antibody was diluted to 1:200 using antibody diluent (ABD-
0030, Fuzhou Maixin Biotech. Co., Ltd., Fuzhou, China)
and EGFR antibody was applied without concentration
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adjustment. A MaxVision™ rapid immunohistochemistry kit
(KI'T-5020, Fuzhou Maixin Biotech. Co., Ltd., Fuzhou, China)
was applied and the secondary antibody binding process was
conducted according to the manufacturer’s protocols. A DAB
substrate kit (DAB-0031, Fuzhou Maixin Biotech. Co., Ltd.,
Fuzhou, China) was applied and the staining process was
conducted according to the manufacture’s protocols.

Scoring system of immunostaining

Immunostaining was evaluated by two professional
pathologists independently who had no access to patient
clinical files, and discrepancies were solved by joint review. For
both PD-L1 and EGFR, only membranous staining of tumor
cells was considered positive. We adapted the conventional
Histoscore (H-score) calculation. It was determined by a semi-
quantitative assessment of both the intensity of staining (graded
as: 0, non-staining; 1, weak; 2, median; or 3, strong using
adjacent normal mucosa as the median) and the percentage of
positive cells. The range of possible scores was from 0 to 300.
Expression level of each component was categorized as low or
high according to the cutoft value of the H-score.

Statistical analysis

The statistical analysis was performed using SPSS 21
software (SPSS Inc., Chicago, IL, USA). Comparisons
of mean protein expression levels between tumor tissue
and adjacent normal tissue were done by rank sum test.
Comparisons of protein expression in patients with different
clinicopathologic characteristics were done by Chi-square
test and Fisher’s exact test. The survival curves for OS were
derived from Kaplan-Meier estimates and compared by
log-rank tests. Cox proportional hazard regression model
was applied to explore the prognostic effect of protein
expression as well as other clinicopathologic characteristics.
All comparisons were done on both sides and P values <0.05
were deemed statistically significant. Odds ratios (OR) and
95% confidence intervals (CI) were calculated.

Results

PD-L1 and EGFR expression are both upregulated in
gastric cancer

PD-L1 expression was examined in 180 samples of
tumor tissues and corresponding adjacent normal tissues.
Expression levels were evaluated by the scoring system
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Figure 1 Typical staining results (immunostaining, x400). (A) Positive staining of programmed death ligand-1 (PD-L1); (B) negative
staining of PD-L1; (C) strong staining of epidermal growth factor receptor (EGFR); (D) weak staining of EGFR.

mentioned above. Among 90 gastric cancer samples, 4 of
them lacked enough tumor tissue to be examined, leaving
86 valid samples. Typical samples of immunostaining
are exhibited (Figure 1). Rank sum test showed PD-L1
expression levels in gastric cancer tissues were significantly
higher than those in normal tissues (P=0.036).

EGFR expression was examined in a second slide from
the same batch. Immunostaining were evaluated through
the same method (Figure 1). In this slide, 6 of 90 tumor
samples lacked enough tumor tissue to be examined, leaving
84 valid samples. Rank sum test yielded similar results.
EGFR expression levels in gastric cancer tissues were
significantly higher than those in normal tissues (P<0.001).

Relationships of PD-L1 and EGFR expression with
clinicopathologic characteristics in gastric cancer

In the current study, we applied an evaluation system using
H-score to semi-quantify protein expression levels. Samples
stained with PD-L1 antibody were deemed PD-L1 positive
when H-score reached 15, and samples stained with EGFR
antibody were deemed EGFR overexpression when H-score
reached 215. Cutoff values were determined using Cutoff
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Finder (44). Cases lacking complete data were removed during
statistical analysis. Chi-square test was conducted to explore
PD-L1 and EGFR expression in gastric cancer patients with
different clinicopathologic characteristics (Zable 1).

We detected 29.1% (29/86) PD-L1 positivity and 35.7%
(30/84) EGFR overexpression rate in gastric cancer patients.
Chi-square test and Fisher’s exact test revealed that PD-
L1 positivity was potentially related with tumor location
(P=0.006) and shorter survival (x’=4.129, P=0.042). EGFR
overexpression was found to be potentially related with
older age (x'=7.827, P=0.005). EGFR overexpression also
tended to lead to shorter survival (x’=3.468, P=0.063). No
significant relationship was found between PD-L1 or EGFR
expression with other clinicopathologic characteristics.

Impact of PD-L1 and EGFR expression on overall survival
in gastric cancer patients

The follow-up period in the current study is 98 months.
The median follow-up time is 43 months and the median
survival time is 43.0 months. In order to determine the
prognostic impact of PD-L1 and EGFR overexpression
along with other clinicopathologic characteristics on gastric
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Table 1 Expression of PD-L1 and EGFR in gastric cancer patients with different clinicopathologic characteristics

PD-L1 EGFR
Parameters 3 2
n Positive Negative X P value n Positive Negative x P value
Gender 0.005 0.944 0.438 0.508
Male 58 17 41 57 19 38
Female 28 8 20 27 11 16
Age (years) 0.117 0.732 7.827 0.005*
>70 32 10 22 30 17 13
<70 54 15 39 54 14 40
Tumor size (cm) 1.747 0.186
>5 49 17 32 48 20 28 1.728 0.189
<5 37 8 29 36 10 26
Differentiation 3.053 0.081 0.239 0.625
High + moderate 39 15 24 39 15 24
Low 47 10 37 45 15 30
Tumor location - 0.006*t - 1.000t
Gastric cardia 11 7 4 12 4 8
Gastric body 26 3 23 23 8 15
Gastric antrum 49 15 34 49 18 31
T4 2.168 0.141 0.051 0.822
Yes 13 6 7 13 5 8
No 73 19 54 71 25 46
N3 0.020 0.889 0.047 0.829
Yes 25 7 18 24 9 15
No 61 18 43 60 21 39
M1 - 0.717t 1.009 0.315
Yes 10 2 8 10 5 5
No 76 23 53 74 25 49
Vascular invasion 2.168 0.141 2.202 0.138
Yes 13 6 7 13 7 6
No 73 19 54 71 23 48
Overall survival (years) 4129 0.042* 3.468 0.063
<2 33 14 19 31 14 17
>2 47 10 37 48 12 36

Chi-square test was applied and cases lacking complete data were removed during each analysis. tFisher’s exact test was performed;
*significant P values. PD-L1, programmed death ligand-1; EGFR, epidermal growth factor receptor.
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Figure 2 Kaplan-Meier survival plots. (A) Association between PD-L1 expression and overall survival; (B) Association between EGFR

expression and overall survival; (C) association between co-expression of PD-L1 and EGFR and overall survival. PD-L1, programmed death

ligand-1; EGFR, epidermal growth factor receptor.

cancer patients, we performed Kaplan-Meier analysis,
univariate Cox regression and multivariate Cox regression
to calculate the hazard ratios (HRs) of several parameters.

Kaplan-Meier estimates and log-rank tests revealed
that patients with PD-L1 positive expression had
significantly shorter median survival time (Figure 2; 65.0 vs.
21.0 months, log-rank x’=4.074, P=0.044). Patients with
EGFR overexpression presented similar results (Figure 2,
69.0 vs. 20.0 months, log-rank x’=7.668, P=0.006).

In univariate Cox regression models (Tuble 2), PD-
L1 positive expression (HR =1.793, P=0.049), EGFR
overexpression (HR =2.178, P=0.008), low differentiation (HR
=2.019, P=0.016), depth of tumor invasion or later T stage (HR
=2.028, P=0.038), lymph node invasion or later N stage (HR
=2.653, P=0.001), distant metastasis (HR =2.799, P=0.006) and
vascular invasion (HR =3.224, P<0.001) were associated with
shorter overall survival. Larger tumor size tended to suggest
shorter overall survival (HR =1.688, P=0.063).

Multivariate Cox regression demonstrated that PD-L1
overexpression (HR =2.351, P=0.023), low differentiation
(HR =2.090, P=0.047), lymph node invasion or later N
stage (HR =2.253, P=0.045), distant metastasis (HR =2.792,
P=0.023) and vascular invasion (HR =2.312, P=0.043) were
potential independent factors for worse prognosis (Table 2).

No association was found between PD-L1 and EGFR
expression

Spearman’s rank correlation was performed to determine
whether there existed a certain relationship between PD-
L1 and EGFR expression. The result was negative with a P
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value almost equaling 1. However, it is worth mentioning
that 8 patients with coexpression of both PD-L1 and
EGFR tended to have shorter overall survival than the rest
(Figure 2, 12 vs. 43 months, log-rank y’=3.468, P=0.063).

Discussion

In the current study, it was demonstrated that both PD-L1
and EGFR were upregulated in gastric cancer. Expression
of PD-L1 was correlated with tumor location and EGFR
with patient age. Cox regression revealed that PD-L1
expression, EGFR expression, differentiation, depth of
tumor invasion, lymph node invasion, distant metastasis and
vascular invasion had significant impacts on patient overall
survival, whereas PD-L1 expression, lymph node invasion,
distant metastasis and vascular invasion were potential
independent factors for worse prognosis.

The identification of PD-1/PD-L1 pathway shed new light
into cancer immunotherapy and last decade witnessed the
revolutionary success of PD-1/PD-L1 antibodies in cancer
patients. Previous studies concerning PD-L1 expression in
gastric cancer patients provided detailed information about its
correlation with clinicopathologic parameters and prognostic
significance. In accordance with our findings, several studies
found increased PD-L1 expression in gastric cancer tissue
compared with normal tissue (15,16,18,23). Elevated expression
of PD-L1 was identified as an adverse prognostic factor in most
cases (15-21), except for a study from Korea showing opposite
results and another study focusing on Caucasian patients (22,23).
We also discovered a potential relationship between PD-L1
and tumor location, while others noted certain correlations

Tiransl Cancer Res 2018;7(2):330-340
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Table 2 Association between clinicopathologic characteristics and overall survival

Univariate analysis

Multivariate analysis

Parameters n
HR (95% Cl) P HR (95% Cl) P

PD-L1 expression 1.793 (1.003-3.206) 0.049* 2.351 (1.128-4.904) 0.023*
Positive 24
Negative 56

EGFR expression 2.178 (1.231-3.855) 0.008* 1.732 (0.927-3.234) 0.085
High 26
Low 53

Differentiation 2.019 (1.141-3.573) 0.016* 2.090 (1.011-4.321) 0.047*
High + moderate 38
Low 46

Tumor size (cm) 1.688 (0.972-2.931) 0.063 0.761 (0.327-1.770) 0.526
=5 47
<5 37

T stage 2.028 (1.041-3.952) 0.038* 1.593 (0.699-3.633) 0.268
1-3 70
4 14

N stage 2.653 (1.526-4.612) 0.001* 2.253 (1.018-4.988) 0.045*
0-2 57
3 27

M stage 2.799 (1.351-5.800) 0.006* 2.792 (1.153-6.762) 0.023*
1 10
0 74

Vascular invasion 3.224 (1.680-6.186) <0.001* 2.312 (1.028-5.198) 0.043*

Yes 13
No 71

Cox regression was conducted and cases lacking complete clinicopathologic data were removed during each analysis. *Significant P
values. PD-L1, programmed death ligand-1; EGFR, epidermal growth factor receptor.

between PD-L1 expression and Lauren’s classification (45),
lymph node invasion (17), depth of invasion (15), clinical
stage (16) and tumor size (19). In our study, PD-L1 expression,
differentiation, depth of invasion, lymph node invasion, distant
metastasis and vascular invasion were revealed to be related
with overall survival, which was supported by previous studies
(16-19,21). While the question of how PD-L1 affected overall
survival was left unanswered over the years, logical assumptions
have been proposed by many scholars. It was stated that PD-
L1 could promote naive T cells to develop into activated
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negative-modulating Tregs, thus hindering antitumor immunity
(15,17). Some claimed that PD-L1 could decrease tumor
immunogenicity to impede tumor specific T cell response
(16,18). Based on the observation that tumor infiltrating
lymphocytes (T1ILs) with elevated PD-1 expression was found in
PD-L1 positive tumor tissue, some suggested that PD-L1 could
upregulate PD-1 expression on TILs to promote the activation
of PD-1/PD-L1 pathway (20,21).

The Cancer Genome Atlas Network data classified gastric
cancer into four major types: Epstein-Barr virus positive (EBV+),

Transl Cancer Res 2018;7(2):330-340
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MSI, genomically stable and chromosome instability. Elevated
mutation rates of tumor suppressor genes and hypermethylation
of MLH]I, which normally functions as a mismatch repair
(MMR) gene, were frequently observed in MSI gastric cancer
patients (46). Consequently, patients with MSI-H or dMMR
solid tumors are suitable candidates for PD-1 blockade treatment
as we mentioned earlier. It was estimated that approximately
9% of gastric cancer patients are infected by EBV, defined
as EBV-encoded small RNA (EBER) positive gastric cancer
or EBV-associated gastric cancer (EBVaGC) (47). EBVaGC
presented unique genetic alterations that translated into specific
clinicopathological features, including predominance among
males, a proximal location in the stomach, lymphoepithelioma-
like histology and a favorable prognosis, especially in the
Asian population (48-50). EBV-positive gastric cancer showed
more CpG methylation and tended to harbor more mutated
PIK3CA and ARIDI1A as well as an amplified 9p24.1 locus,
which upregulated 74K2, PD-L1 and PD-L2 (51). A previous
study confirmed overexpression and gene amplification of PD-
L1 in EBVaGC, suggesting EBV infection could predict PD-1
blockade treatment response (52), which was supported by
another study demonstrating that EBV+ or MSI gastric cancer
showed significantly higher rates of PD-L1 expression (53).
Researchers also found that intratumoral PD-L1 expression was
associated with worse survival in EBVaGC patients (54). These
findings lead to the inspiring question: are EBVaGC patients
also potential candidates for PD-1 blockade treatment?

Much earlier identified and studied than PD-L1, EGFR
is revealed to be a transmembrane receptor tyrosine kinase
consisting of three domains: an extracellular ligand-binding
domain, a lipophilic transmembrane segment, and a cytoplasmic
tyrosine kinase domain (55). EGFR overexpression as well as
gene amplification was seen in a wide range of carcinomas.
It is well established that EGFR is involved in tumorigenesis
and progression (56). Scientist realized that EGFR signaling
could drive cancer cell growth 40 years ago, and clinical use of
EGEFR inhibitors flourished ever since. In the current study, we
observed that EGFR was overexpressed in gastric cancer tissue
compared with normal tissue (34,57). We noticed that older age
might be a risk factor for high EGFR expression in gastric cancer
patients, in line with a previous study (26). Other EGFR related
clinicopathologic features included tumor stage (33), depth
of invasion (29,43), tumor location (57), differentiation (26),
lymph node invasion (33), distant metastasis (31) and disease
recurrence (34). We identified EGFR expression to be
associated with worse prognosis for gastric cancer patients,
solidifying the findings of a few studies (26,29-32,34). In
univariate analysis, EGFR expression, depth of invasion, lymph
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node invasion, distant metastasis and vascular invasion were
potential prognostic factors, as is supported by previous studies
(33,34). EGFR exerts its adverse impact on gastric cancer
through multiple manners. Some claimed that activation of
EGEFR by Helicobacter pylori could result in survival of gastric
epithelial cells with DNA damage (35), which was supported
by another study that inhibiting EGFR led to downregulated
Helicobacter-pylori-induced epithelial carcinogenesis (36). Similar
results were gained when inhibiting EGFR suppressed its
effect on promoting gastric cancer cell survival (31). It was also
discovered that EGFR in exosomes secreted from gastric cancer
cells could be delivered and integrated on the membrane of liver
stromal cells, activating hepatocyte growth factor and facilitating
metastasis (58).

Multiple studies demonstrated that PD-L1 protein
expression is positively correlated with EGFR gene mutation
in lung cancer (59,60). However, we did not find any
published work describing the same phenomenon in gastric
cancer patients. Gastric cancer is a highly heterogeneous
disease. To our knowledge, this is the first study to address
the relationship of PD-L1 and EGFR expression in gastric
cancer. No correlation or even a slight tendency was
discovered between PD-L1 expression and EGFR expression,
implying a different mechanism from that in lung cancer.
This could be explained that EGFR mutation is detected in
a wide range of lung cancer patients who generally respond
well to EGFR-TKIs, while EGFR amplification is more
often observed in gastric cancer patients who are unable to
benefit markedly from EGFR-TKIs. Still, we should not
jump to the conclusion that PD-L1 and EGFR pathways
have absolutely no interaction with each other in gastric
cancer patients. In fact, it was already proposed that PD-L1
expression is partially regulated by EGFR/HER?2 pathway in
gastric cancer (61). Further cellular and genetic experiments
are required for a deeper look into this matter.

There are several limitations in our study. First and
foremost, the patient medical files do not include patients’
comorbidity, specific surgical procedures, the extent of
lymphadenectomy or surgical complications. As is shown in
Table 1, 10 of 90 patients presented distant metastasis before
surgery. It is out of question that the ninety patients did not
all receive radical surgery. We contacted Shanghai Outdo
Biotech. Co., Ltd. to try to improve the medical profiles, but
the reply was that the company could neither provide further
information nor chase down the original surgical records due
to patient anonymity protection. Moreover, the medical files
do not include other potential treatment following surgery
like chemotherapy and radiation. Last but not least, the files
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do not include EBV infection status, which would have added
much more value to this study. The missing information
rendered our results less reliable to some extent. Yet we still
believe our survival analysis provides substantial clinical
significance in predicting patient prognosis.

Conclusions

We may safely reach the conclusion that both elevated PD-
L1 and EGFR protein expression levels in gastric cancer are
indicative factors for worse prognosis. PD-L1 might serve as
an independent predictive factor in gastric cancer patients.
While PD-L1 and EGFR status are reported to be correlated
in lung cancer, we did not find any significant correlation
between the expression of PD-L1 and EGFR in gastric cancer,
indicating that the established interaction mechanisms in lung
cancer cannot be simply transferred onto gastric cancer.
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