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Abstract
Background: Programmed cell death protein 1 (PD-1), which is encoded by PDCD1 
gene, is a cell-surface protein of immunoglobin family. A  number of published 
studies have reported the relationship between PD-1 expression and prognosis in 
cancers. The purpose of our study was to identify an independent prognostic marker.
Methods: In the present study, we investigated the prognostic value of PD-1 mRNA 
expression through the Kaplan–Meier plotter databases.
Results: The expression of PD-1 mRNA was negatively related with the overall survival 
(OS) rate of gastric cancer, but positively associated with the OS rate of breast cancer, 
ovarian cancer and liver cancer (P < 0.05). High PD-1 mRNA expression was linked 
to an improved relapse-free survival rate of breast cancer, ovarian cancer, and liver 
cancer (P < 0.05). There was a negative correlation with post-progression survival in 
gastric cancer (P < 0.05). Besides, there was a positive correlation with progression-
free survival and disease specific survival in liver cancer. We also further evaluated 
the prognostic value of PD-1 in relation to different clinicopathological features of 
cancers.
Conclusion: Our results showed that PD-1 expression might be a good marker for 
the prognosis of patients with cancers, which highlights new methods and ideas for 
preventive treatment.

Keywords: Programmed cell death protein 1; Bioinformatics analysis; Clinicopathological 
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1. Introduction
Programmed cell death protein l (PD-1, also known as PDCD1 or CD279), is a 
transmembrane glycoprotein. PD-1 gene contains five exons, with each encoding a 
different domain. PD-1 belongs to the immunoglobulin superfamily and is homologous 
to the amino acid sequences of CD28 and cytotoxic T-lymphocyte associated protein 4. 
Its cytoplasmic tail contains immunoreceptor tyrosine-based inhibitory motif (ITIM). 
PD-1-mediated inhibition signals are mainly dependent on ITIM, which binds to 
SHP-2 and thus inhibits the phosphorylation of downstream signaling molecules[1,2]. 
PD-1 gene is widely expressed in immune cells, such as T or B cells, natural killer cells, 
regulatory T cells, myeloid-derived suppressor cells, and dendritic cells[3]. PD-1 has 
two ligands, programmed death-ligand 1 (PD-L1) and PD-L2, which are involved in 
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the immune escape of tumors. The interaction between 
PD-1 and PD-L1 plays a key role in maintaining immune 
homeostasis in normal tissues. The expression level of 
PD-1 in the peripheral blood T cells of tumor patients is 
higher than that of normal people[4,5]. The combination 
of PD-1 and PD-L1 on the surface of T lymphocytes 
inhibits the anti-tumor immune response of lymphocytes, 
promotes the occurrence of tumor immune escape, and 
thus promotes the occurrence of tumors[6]. In the tumor 
microenvironment, the combination of PD-1 and PD-L1 
can engender a variety of biological effects, such as inhibition 
of the release of inflammatory factors, inhibition of the 
proliferation and activation of lymphocytes, weakening of 
the surveillance of immune microenvironment, and tumor 
cell recurrence. PD-1/PD-L1 antibodies can block the 
PD-1/PD-L1 signaling pathway to enhance the response of 
T cells and activate anti-tumor immunity to regulate anti-
tumor activity. This is also one of the main mechanisms by 
which tumor cells evade the immune system[7,8].

Compared to normal tissues, the number of PD-1-
positive T cells is higher in gastric cancer, kidney cancer, 
melanoma, and other malignant tumors and is positively 
correlated with tumor progression[9-11]. PD-1 is localized 
in the cytoplasm in breast cancer cells and is highly 
expressed in breast cancer tissues[12]. According to several 
studies, PD-1 expression was higher in patients with liver 
cancer, renal cell carcinoma, and non-small cell lung 
cancer (NSCLC) than in the control group[13-15]. PD-1 
inhibits lymphocyte proliferation and cytokine production 
in rheumatic immune diseases, and participates in the 
regulation of immune response, maintaining immune 
tolerance in the peripheral environment in cases such as 
systemic lupus erythematosus and rheumatoid arthritis[16]. 
PD-1 expression in different tumor tissues is related to 
prognosis, indicating that PD-1 plays an important role 
in the occurrence and development of tumors. PD-1 
anticancer drug that has been approved by the U.S. Food 
and Drug Administration for the treatment of malignant 
melanoma and NSCLC has achieved good clinical results; 
at the same time, PD-1 treatment of liver cancer has also 
entered clinical trial stage[17]. In our study, we investigated 
the clinical and prognostic values of PD-1 mRNA expression 
in different tumors using bioinformatics analysis.

2. Materials and methods
The Kaplan–Meier (KM) plotter database (https://kmplot.
com/analysis/) is a gene expression database, which 
integrates gene expression and clinical data simultaneously. 
We analyzed the prognostic value of PD-1 mRNA in gastric, 
lung, breast, and ovarian cancers. KM plotter could be 
used to analyze the clinical impact of independent genes 
on different cancers, in terms of relapse-free survival (RFS, 

time to relapse), progression-free survival (PFS, time to 
progression), overall survival (OS, time to death), post-
progression survival (PPS), and disease specific survival 
(DSS, time to death from the same cancer). At present, the 
database contains gene expression data of diverse tumor 
types, including liver cancer, bladder carcinoma, breast 
cancer, cervical squamous cell carcinoma, esophageal 
adenocarcinoma, esophageal squamous cell carcinoma, 
head-neck squamous cell carcinoma, kidney renal clear 
cell carcinoma, kidney renal papillary cell carcinoma, liver 
hepatocellular carcinoma, lung adenocarcinoma, lung 
squamous cell carcinoma, ovarian cancer, pancreatic ductal 
adenocarcinoma, pheochromocytoma and paraganglioma, 
rectum adenocarcinoma, sarcoma, stomach adenocarcinoma, 
testicular germ cell tumor, thymoma, thyroid carcinoma, and 
uterine corpus endometrial carcinoma. There is a collection 
of clinicopathological features, including TNM stage, gender, 
race, and mutation burden. Other special clinicopathological 
features include vascular invasion, sorafenib treatment, 
alcohol consumption, and hepatitis virus in liver cancer.

3. Results
3.1. Prognostic val ues of PD-1 in gastric cancer

According to Kaplan–Meier plotter (Figure 1A and Table 1, 
P < 0.05), higher PD-1 expression was negatively associated 
with the overall and PPS rates of all patients with gastric 
cancer, who were stratified by Her2 positivity. Same result 
was obtained for male patients with T2, intestinal-type 
cancer that received 5-FU-based chemotherapy (Table  1, 
P < 0.05). In addition, Stage III patients with well-
differentiated cancer were also significantly associated 
with OS. Stages I and II and N0 patients with high PD-1 
expression had a shorter PPS time than those with low 
PD-1 expression. However, higher PD-1 expression was 
positively associated with OS in patients with Stage IV, N3, 
diffuse-type or mixed-type cancer. Similar result in terms 
of PPS was obtained in patients with Stage IV, T4, N3, M1, 
and diffuse-type cancer.

3.2. Prognostic values of PD-1 in liver cancer

In liver cancer (Figure 1B and Table 2), we found that a low 
PD-1 expression was negatively related to OS, PFS, RFS, and 
DSS rates, even after stratification by race (OS, PFS, RFS, 
and DSS), gender (OS and DSS), sorafenib treatment (PFS, 
RFS, and DSS), alcohol consumption (PFS and RFS), and 
hepatitis virus (RFS). In addition, non-drinking patients 
were significantly correlated with OS (P < 0.05). Patients 
with low PD-1 expression, who are male and were having 
Stage II, Grade II/III, and AJCC-T III/IV liver cancer and 
hepatitis virus infection, had shorter PFS time compared 
with those with high expression (P < 0.05). Similar result 
was seen in male patients with Stage I-II (or II/II-III/III/
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III-IV), Grade  II/III, and AJCC-T II/III cancers without 
vascular invasion (P < 0.05). The disease-specific survival 
rate of the non-drinking patients with Stage II-III/III/
III-IV and Grade I cancers was higher in the group with 
high PD-1 expression than that with the low expression 
(P < 0.05).

3.3. Prognostic values of PD-1 in breast cancer

In breast cancer (Figure  2), we found that a high PD-1 
expression was positively associated with OS (including 
mesenchymal) and RFS rates, and negatively associated 
with PPS rate of Grade  II and lymph node-positive 
(LN+) patients. ER-negative, luminal (A, B, and androgen 
receptor), intrinsic Her2-positive, basal-like, basal or 
mesenchymal cancer patients with low PD-1 expression 
showed a shorter RFS time than those with high PD-1 
expression, but a negative association between PD-1 
expression and the RFS of progesterone receptor-positive 
patients was present (P < 0.05).

3.4. Prognostic values of PD-1 in lung cancer

According to Figure 3, a higher PD-1 expression was negatively 
associated with OS rate of individuals with the following 
attributes: Stage I/II cancer, female, received chemotherapy, 
smoking, and negative surgical margins in lung cancer. Stage 
N1, female, smoking or non-smoking patients with higher 
PD-1 expression had a short PPS rate (P < 0.05).

3.5. Prognostic values of PD-1 in ovarian cancer

As shown in Figure  4, we found a positive relationship 
between OS/PFS and higher PD-1 expression in ovarian 
cancer (P < 0.05). High PD-1 expression was also positively 
correlated with OS rate of patients with Grade II+III and 
Stage II (or II+III/III/IV/III+IV/II+III+IV) cancers, and 
PFS (or PPS) rate of patients with Stage II cancer (P < 0.05). 
On the contrary, there was negatively associated with PFS 
rate of patients with Stage II+III (III/III+IV/II+III+IV) 
serous cancer with TP53 mutation (wild-type or mutated) 
(P < 0.05).

4. Discussion
The previous studies have shown that PD-1 expression was 
significantly higher in breast cancer tissues than normal breast 
tissues, and high PD-1 expression was positively correlated 
with histological grade and lymph node metastasis. These 
results suggested that PD-1 might be related to metastasis 
and poor prognosis[12]. The high expression of PD-1 could 
also inhibit the expression of CD8+ T lymphocytes, which 
leads to a decline in their ability to differentiate into 
cytotoxic T lymphocytes, thereby promoting breast cancer 
cell growth and metastasis[18]. At the same time, the high 
expression of PD-1 in breast cancer tissues might be related 
to the activation of the nuclear factor kappa B signaling 
pathway[19]. High expression of PD-1 in triple-negative 
breast cancer is closely related to high histological levels 

Figure 1. Prognostic value of PD-1 mRNA expression in gastric cancer and liver cancer patients. HR, hazard ratio.
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and metastasis[20]. In our study, we found that upregulation 
of PD-1 expression was negatively related with Grade II and 
LN+ cancer in terms of PPS time, but positively associated 
with other clinicopathological features. As the hepatitis B 

virus (HBV)-related liver disease gradually progresses, PD-1 
expression on the surface of peripheral blood mononuclear 
cells gradually increases, indicating that the expression 
level of PD-1 is positively correlated with the severity of 

Table 1. Prognostic significance of PD‑1 mRNA in gastric cancer

Clinicopathological features Overall survival Post‑progression survival

Hazard ratio P Hazard ratio P

Sex

Female 1.46 (1.03 – 2.08) 0.034 1.49 (0.90 – 2.47) 0.110

Male 1.37 (1.10 – 1.72) 0.005 1.40 (1.07 – 1.84) 0.015

TNM staging

1 2.24 (0.83 – 5.59) 0.100 1.59×109 (0 – Inf) 0.014

2 3.18 (1.25 – 8.06) 0.150 2.10 (1.01 – 4.39) 0.043

3 1.55 (1.16 – 2.06) 0.003 0.74 (0.48 – 1.13) 0.160

4 0.63 (0.41 – 0.96) 0.031 0.59 (0.37 – 0.94) 0.024

T

2 2.20 (1.20 – 4.06) 0.009 1.75 (1.07 – 2.84) 0.023

3 0.74 (0.52 – 1.05) 0.091 0.85 (0.57 – 1.25) 0.400

4 0.68 (0.30 – 1.55) 0.360 0.33 (0.11 – 0.94) 0.030

N

0 2.36 (0.70 – 7.95) 0.150 3.52 (0.99 – 12.54) 0.042

1 – 3 0.80 (0.59 – 1.09) 0.150 0.83 (0.62 – 1.10) 0.190

1 1.58 (0.93 – 2.67) 0.087 1.70 (0.93 – 3.09) 0.079

2 0.79 (0.50 – 1.24) 0.300 0.73 (0.43 – 1.23) 0.230

3 0.49 (0.26 – 0.93) 0.026 0.52 (0.29 – 0.96) 0.034

M

0 0.84 (0.91 – 1.16) 0.290 1.15 (0.85 – 1.56) 0.360

1 1.50 (0.81 – 2.75) 0.190 0.38 (0.16 – 0.91) 0.025

Perforation

No 0.57 (0.35 – 0.025) 0.250 0.60 (0.32 – 1.12) 0.100

Treatment

Surgery alone 1.17 (0.86 – 1.59) 0.320 1.15 (0.84 – 1.58) 0.400

5-FU-based adjuvant 1.72 (1.17 – 2.54) 0.006 1.64 (1.08 – 2.47) 0.018

Other adjuvant 0.35 (0.12 – 1.06) 0.052 0.38 (0.12 – 1.13) 0.069

Differentiation

Well-differentiated 4.12 (0.98-18.16) 0.036

Moderately differentiated 0.73 (0.38 – 1.42) 0.360 0.64 (0.26 – 1.56) 0.320

Poorly differentiated 0.71 (0.47 – 1.05) 0.085 0.50 (0.22 – 1.14) 0.093

Lauren’s classification

Intestinal-type 1.80 (1.31 – 2.47) <0.001 1.63 (1.03 – 2.64) 0.036

Diffuse-type 0.61 (0.41 – 0.91) 0.014 0.54 (0.35 – 0.84) 0.006

Mixed-type 0.17 (0.04 – 0.63) 0.003

Her2 positivity

− 1.49 (1.14 – 1.95) 0.003 1.45 (1.04 – 2.03) 0.028

+ 1.30 (1.01 – 1.69) 0.045 1.60 (1.08 – 2.37) 0.019
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HBV-related liver disease[21]. Nebbia et al. have shown that 
blocking the PD-1 pathway could reduce the degree of 
inflammation and fibrosis in liver tissue. After blocking the 
Tim-3/natural ligand galectin-9 pathway, HBV-specific T 
lymphocyte immune response plays a significant regulatory 
role, indicating that the two signaling pathways of Tim-3 and 
PD-1 have a synergistic effect on immune suppression[22]. The 
positive expression of PD-1/PD-L1 in primary liver cancer 

tissues was positively correlated with TNM stage, tumor size, 
tumor metastasis, and ascites of the patients. The results show 
that the expression of PD-1/PD-L1 in liver cancer tissues was 
related to the occurrence, development and progression of 
liver cancer. The results suggest that PD-1/PD-L1 may play 
an important role in the mechanism of metastasis in HCC. 
The positive rate of PD-1/PD-L1 was most pronounced in 
medium-differentiated liver cancer tissues, suggesting that 

Table 2. Prognostic significance of PD‑1 mRNA in liver cancer

Clinicopathological features Overall survival Progression‑free survival Relapse‑free survival Disease specific survival

Hazard ratio P Hazard ratio P Hazard ratio P Hazard ratio P

Sex

Female 0.55 (0.30 – 1.01) 0.049 0.65 (0.39 – 1.09) 0.100 0.58 (0.32 – 1.04) 0.065 0.32 (0.15 – 0.67) 0.002

Male 0.56 (0.34 – 0.93) 0.023 0.60 (0.42 – 0.87) 0.007 0.62 (0.42 – 0.93) 0.019 0.51 (0.27 – 0.99) 0.041

TNM staging

1 2.24 (0.83 – 5.59) 0.100 1.44 (0.86 – 2.42) 0.160 0.64 (0.31 – 1.09) 0.099 1.54 (0.63 – 3.76) 0.340

1 – 2 0.75 (0.46 – 1.23) 0.260 0.61 (0.41 – 0.89) 0.001 0.57 (0.37 – 0.87) 0.008 0.61 (0.30 – 1.21) 0.150

2 0.75 (0.32 – 1.74) 0.500 0.34 (0.17 – 0.68) 0.002 0.39 (0.18 – 0.81) 0.009 0.42 (0.14 – 1.24) 0.100

2 – 3 0.66 (0.37 – 1.18) 0.160 0.54 (0.35 – 0.83) 0.004 0.55 (0.34 – 0.90) 0.015 0.48 (0.26 – 0.90) 0.019

3 1.44 (0.78 – 2.66) 0.250 0.46 (0.26 – 0.80) 0.005 0.50 (0.27 – 0.93) 0.025 0.49 (0.24 – 1.03) 0.054

3 – 4 0.70 (0.38 – 1.29) 0.250 0.46 (0.26 – 0.79) 0.004 0.50 (0.27 – 0.93) 0.025 0.48 (0.24 – 0.99) 0.041

Grade

1 0.35 (0.11 – 1.10) 0.061 0.51 (0.20 – 1.30) 0.150 2.39 (0.92 – 6.23) 0.065 0.14 (0.03 – 0.63) 0.003

2 0.63 (0.36 – 1.10) 0.110 0.58 (0.37 – 0.91) 0.0170 0.57 (0.34 – 0.95) 0.028 0.52 (0.26 – 1.06) 0.067

3 0.76 (0.39 – 1.49) 0.430 0.49 (0.30 – 0.80) 0.004 0.41 (0.24 – 0.70) 0.001 0.68 (0.30 – 1.56) 0.360

4

AJCC T

1 0.78 (0.42 – 1.44) 0.420 1.43 (0.87 – 2.38) 0.160 0.69 (0.41 – 1.18) 0.170 1.87 (0.70 – 5.04) 0.210

2 0.66 (0.31 – 1.43) 0.290 0.36 (0.19 – 0.69) 0.001 0.40 (0.19 – 0.82) 0.010 0.40 (0.15 – 1.03) 0.049

3 0.63 (0.34 – 1.19) 0.150 0.46 (0.26 – 0.82) 0.007 0.50 (0.27 – 0.95) 0.031 0.46 (0.21 – 0.99) 0.042

4

Vascular invasion

None 0.60 (0.35 – 1.03) 0.063 0.67 (0.43 – 1.04) 0.071 0.60 (0.37 – 0.98) 0.038 0.49 (0.24 – 1.03) 0.056

Micro 1.42 (0.65 – 3.11) 0.370 0.54 (0.29 – 0.99) 0.044 0.55 (0.29 – 1.03) 0.058 0.40 (0.11 – 1.46) 0.150

Race

White 0.44 (0.27 – 0.71) <0.001 0.64 (0.43 – 0.96) 0.030 0.63 (0.40 – 0.99) 0.045 0.46 (0.25 – 0.82) 0.007

Asian 0.53 (0.28 – 1.01) 0.005 0.56 (0.34 – 0.92) 0.020 0.52 (0.31 – 0.90) 0.016 0.30 (0.11 – 0.80) 0.011

Sorafenib treatment

Treated 0.36 (0.12 – 1.08) 0.059 0.40 (0.18 – 0.92) 0.027 0.35 (0.13 – 0.94) 0.029 0.36 (0.12–1.08) 0.059

Alcohol consumption

Yes 0.62 (0.32 – 1.18) 0.140 0.51 (0.30 – 0.88) 0.014 0.56 (0.31 – 1.01) 0.051 0.62 (0.30 – 1.29) 0.200

None 0.57 (0.35 – 0.91) 0.017 0.55 (0.36 – 0.84) 0.005 0.48 (0.30 – 0.76) 0.002 0.44 (0.23 – 0.85) 0.012

Hepatitis virus

Yes 0.52 (0.26 – 1.06) 0.068 0.45 (0.28 – 0.72) <0.001 0.45 (0.27 – 0.74) 0.002 0.54 (0.22 – 1.31) 0.170

None 0.70 (0.43 – 1.12) 0.130 0.70 (0.43 – 1.13) 0.140 0.61 (0.37 – 1.00) 0.048 0.59 (0.32 – 1.09) 0.090
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patients with medium-differentiated liver cancer might be 
the most potential subjects for receiving anti-PD-1/PD-L1 
treatment[23,24]. Furthermore, in the peripheral blood of 
patients with primary liver cancer, the expression of PD-1 
was higher than that of the control group. The binding 

of PD-1 to liver cancer cell-surface PD-L1 results in the 
release of inhibitory signals, negative regulation, inhibition 
of lymphatic cell-mediated immune response, and apoptosis 
of specific cytotoxic T lymphocytes, thereby aiding tumor 
cells evade immunization recognition and removal and 

Figure 2. Prognostic value of PD-1 mRNA expression in breast cancer patients. HR, hazard ratio.
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promoting the development of tumors[25]. In our work, we 
found that low PD-1 expression is a poor prognostic factor 
for relapse-free, progression-free, OS, and disease-specific 
survival rates.

Tan et al.[26] showed that PD-1 expression on the surface of 
ovarian cancer cells was positively correlated with the degree 
of tumor differentiation. In addition, PD-1 expression on the 
surface of T cells in patients with malignant ovarian tumors 
was also significantly increased. The expression of PD-1 
protein in ovarian cancer tissue is significantly higher than 
that of cancer. The PD-1 protein expression level in the cancer 
tissue of Stage I-II and Grade 1-2 patients was significantly 
lower than that in stage III-IV and Grade  3  patients. The 
3-year survival rate of the patients with high PD-1 expression 
was significantly lower than that of the patients with low 
expression. In summary, PD-1 protein expression in cancer 

Figure 3. Prognostic value of PD-1 mRNA expression in ovarian cancer patients. Abbreviation: HR, hazard ratio.

tissues in patients with epithelial ovarian cancer is related to 
malignant progression of tumors[27]. These results indicate 
that the expression of PD-1 on the surface of immune cells 
is also important to the ovarian cancer microenvironment. 
In our analysis, PD-1 expression was negatively related 
to the PFS rate of ovarian cancer patients, but positively 
associated with the OS and PPS rates. The paradoxical results 
may be attributable to several reasons: (i) differences in 
detection methods used and population studied; (ii) tissue 
specificity; and (iii) antibodies of different clone numbers 
located in different tissues. Gene expression regulation 
includes regulation at the transcriptional level, mRNA 
processing, regulation at the maturation level, and regulation 
at the translational level. Post-transcriptional regulation, 
translation and post-translational regulation all contribute to 
the expression of the final protein. Factors such as mRNA 
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degradation, protein degradation, and modification and 
folding factors may cause inconsistency in mRNA abundance 
and protein expression level.

Multiple studies have shown that PD-1 is localized in 
the interstitial lymphocytes in gastric cancer tissues, and 
its expression was higher than in normal tissues, but it has 
no correlation with the clinicopathological characteristics 
of gastric cancer patients[28-30]. PD-1 expression is higher 
in the gastric cancer tissue and is associated with TNM 
staging[31]. Our study showed that higher PD-1 expression 
was negatively associated with the OS and PPS rates of all 

patients with gastric cancer, even after stratification by 
Her2 positivity. Same result was obtained for male patients 
with T2, intestinal-type cancer that received 5-FU-based 
chemotherapy. The expression of PD-1 is related to the 
expression of PD-L1 and forkhead box P3, and to the 
poor prognosis of gastric cancer[4]. PD-1 and lymphocyte-
activation gene 3 expression on CD4+ and CD8+ T cells in 
gastric cancer patients was upregulated, and might be related 
to cell-mediated immune impairment in gastric cancer. 
Therefore, the PD-1/PD-L1 pathway might be a new target 
for gastric cancer[32]. PD-1 expression in NSCLC tissues was 

Figure 4. Prognostic value of PD-1 mRNA expression in lung cancer patients. HR, hazard ratio.
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significantly higher than that in normal tissues, and it was 
closely related to the TNM stage and lymph node metastasis 
of patients. The survival time of PD-1-negative group was 
significantly higher than positive group, indicating that the 
increased expression of PD-1 in NSCLC tissues is associated 
with a high degree of malignancy and a poor prognosis[33]. 
According to KM-plotter, we found that a higher PD-1 
expression was negatively associated with OS rate of 
individuals with the following attributes: Stage I/II cancer, 
female, received chemotherapy, smoking, and negative 
surgical margin in lung cancer. Stage N1, female, smoking, or 
non-smoking patients with higher PD-1 expression had a low 
PPS rate. PD-1 expression was upregulated in nasopharyngeal 
carcinoma and oral squamous cell carcinoma tissues. In the 
previous studies, real-time quantitative polymerase chain 
reaction results were consistent with the gene expression 
data in the database, and the test also revealed that high 
expression of PD-1 was associated with TNM staging[34,35]. 
It has been confirmed that monoclonal antibodies which 
block the PD-1/PD-L1 pathway achieve significant results in 
the treatment of malignant melanoma, lung cancer, bladder 
cancer, gastric cancer, Hodgkin’s lymphoma, breast cancer, 
and other malignancies[36-40].

In conclusion, our bioinformatics analysis presents 
the expression of PD-1 in gastric cancer, breast cancer, 
lung cancer, ovarian cancer, and liver cancer, and its 
relationship with clinicopathological characteristics based 
on KM-plotter databases. These results corroborate the 
role of PD-1 in different cancers and may inspire further 
investigations that explore PD-1-targeting agents for the 
treatment of different cancers.
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